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Abstract

This paper develops a Type-II generative-relational taxonomy of governance organized around
the spectral-temporal structures through which heterogeneous processes evolve and interact. The
preceding generative-relational taxonomy, retrospectively designated Type-I, classifies governance
according to the structural objects upon which intervention directly operates. The present taxon-
omy introduces an orthogonal representational coordinate concerned with characteristic timescales,
spectral components, phase relations, synchronization, entrainment, resonance, interference, polyfre-
quency organization, cross-frequency coupling, and changes in overall spectral regime. Nine gov-
ernance families are distinguished: timescale governance; spectral-selective governance; phase gov-
ernance; synchronization and entrainment governance; resonance governance; superposition, inter-
ference, and beat governance; harmonic and polyfrequency governance; cross-frequency and mod-
ulation governance; and spectral-regime governance. Each family is further decomposed into more
specific intervention mechanisms, including fast-flow and slow-flow governance, phase alignment
and resetting, frequency and phase locking, resonance damping and detuning, interference manage-
ment, heterogeneous temporal coherence, cross-frequency modulation, and spectral-regime transi-
tion management. The classification follows a direct-support principle: an intervention is assigned
according to the spectral-temporal object or relation that it directly transforms, while subsequent
changes elsewhere in the system are treated as propagated effects unless they are themselves directly
governed. The framework uses dynamical-systems and signal-theoretic languages as formal repre-
sentations while allowing nonstationary, nonlinear, multiscale, and partially observable systems. Its
broader objective is to provide a systematic vocabulary for governance across heterogeneous rhythms
and temporal modes, and to establish a second representational foundation for subsequent analysis
of transformations between structural and spectral-temporal descriptions of governance.

Keywords: generative-relational governance; governance taxonomy; spectral-temporal governance; timescale
governance; resonance governance; polyfrequency governance; cross-frequency coupling
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Discussion Paper Note

This note specifies the scope, representational commitments, terminology, and classification principles
used throughout the paper. Its purpose is to make explicit the status of the proposed Type-1I taxonomy be-
fore the detailed governance families are developed. The present paper is a theoretical discussion paper
and a stage within a broader generative-relational research programme. The taxonomy, formal repre-
sentations, terminology, and boundaries among subclasses remain open to revision through subsequent
conceptual, mathematical, empirical, and comparative work.

Relation to the Type-I Taxonomy

The preceding generative-relational taxonomy of governance classified interventions according to the
structural objects upon which governance directly operates. For terminological convenience, that frame-
work is retrospectively designated the Type-I Generative-Relational Taxonomy of Governance in the
present paper. Its principal categories concern state and explicit-rule structures, dynamical processes,
relational structures, and generative backgrounds.

The present paper develops a second classification in a different representational space. The term
Type-II refers to a spectral-temporal classification organized around the temporal modes and intermodal
relations through which processes unfold. The labels Type-I and/Type-II indicate different analytical
coordinates. They do not designate degrees of sophistication, historical stages, levels of causal depth, or
normative priority.

Type-I therefore asks which generative structure is ditectly transformed by a governance interven-
tion. Type-II asks which temporal mode, spectral propetty, or relation among temporal modes is directly
transformed. The same intervention may consequently receive classifications in both taxonomies.

Spectral-Temporal Representation

The term spectral-temporal is used broadly in this paper. It includes characteristic timescales, frequen-
cies, spectral amplitudes, phases, locking relations, entrainment, resonance, superposition, interference,
harmonic and polyfrequency organization, cross-frequency coupling, and changes in the organization of
an overall spectrum.

A local time-frequency representation provides a compact formal vocabulary for several of these
quantities. This representation is.expressed in Equation 1.

Z(t,w) = A(t,w)e' ) (1)

where A(t,w) denotes a local amplitude associated with frequency w, and ¢(¢,w) denotes its phase.
Equation 1 is a representational device rather than a commitment to a unique decomposition of social
or institutional processes. Different empirical systems may require Fourier, short-time Fourier, wavelet,
modal, state-space, operator-theoretic, event-based, or other representations.

The framework therefore does not assume that governed systems are stationary, periodic, linear,
globally decomposable into sinusoidal components, or fully observable. Frequency-domain language
is used where such language supports the description of temporal organization. Time-frequency, multi-
scale, nonlinear, stochastic, and event-based representations remain admissible where the corresponding
assumptions are more appropriate.

Type-1I Classification Domain

The Type-II taxonomy distinguishes nine principal governance families: timescale governance; spectral-
selective governance; phase governance; synchronization and entrainment governance; resonance gov-
ernance; superposition, interference, and beat governance; harmonic and polyfrequency governance;
cross-frequency and modulation governance; and spectral-regime governance.

The classification domain used in this paper is represented by Equation 2.
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where T denotes timescale governance, S spectral-selective governance, P phase governance, L syn-
chronization and entrainment governance, R resonance governance, | superposition, interference, and
beat governance, H harmonic and polyfrequency governance, C cross-frequency and modulation gover-
nance, and spectral-regime governance.

The symbols in Equation 2 are bookkeeping labels for the taxonomy. They do not imply that the nine
families form mutually independent physical variables.

Direct Spectral-Temporal Support

Classification follows a direct-support principle parallel to the one used in the Type-I taxonomy. A gover-
nance intervention is classified according to the spectral-temporal object or relation that the intervention
directly transforms. Changes that arise subsequently through system evolution are treated as propagated
effects unless the intervention also directly operates upon those properties.

The Type-II classification of an intervention is represented by Equation 3.

An(Uy) C L, 3)

where U; denotes a governance intervention and Ay (4;) contains the Type-1I families directly sup-
ported by that intervention.

Equation 3 allows multi-label classification. A single intervention may directly alter several spectral-
temporal objects. A governance arrangement may, for example, change an institutional cadence, impose
a phase relation across participating organizations, and modify a cross-timescale coupling mechanism
within the same intervention.

The possibility of multi-label classification is essential to the taxonomy. Timescale, phase, synchro-
nization, resonance, interference, and cross-frequency coupling describe analytically distinguishable as-
pects of temporal organization, while concrete governance practices may operate upon several of them
simultaneously.

Classification and Propagation

The distinction between direct support and propagated effect prevents the taxonomy from assigning ev-
ery downstream spectral consequence to the original intervention. A change in meeting cadence may
eventually produce synchronization among organizations without directly governing synchronization.
Such an intervention is classified as timescale governance unless a locking relation is itself an object of
intervention.

The same principle applies across other families. A phase reset may alter spectral amplitude, res-
onance conditions, or cross-frequency coupling through subsequent system evolution. Those conse-
quences do not by themselves expand the direct Type-II classification. Conversely, an intervention
designed to transform several of these relations may legitimately receive several Type-II labels.

This distinction is analytical rather than metaphysical. What counts as direct support depends on the
model, intervention description, and temporal resolution adopted for a particular governance problem.

Boundaries among Spectral-Temporal Families

Several concepts used in the taxonomy are closely related in ordinary language and require narrower
technical distinctions within the present framework.

Phase governance concerns the timing or relative phase of temporal processes. Synchronization con-
cerns sustained dynamical relations such as frequency locking, phase locking, or bounded relative phase.
Entrainment concerns the adjustment of one or more rhythms through coupling to another rhythmic pro-
cess or driver.



Resonance concerns an enhanced response associated with the relation between forcing and endoge-
nous modes or characteristic response structures. Spectral-selective governance concerns the selective
attenuation, amplification, retention, redistribution, or shaping of spectral components. The two may
interact while remaining analytically distinguishable.

Superposition and interference concern the joint pattern produced when simultaneously present com-
ponents combine under conditions in which a superposition description is meaningful. Cross-frequency
and modulation governance concerns intermodal dependence through which one temporal mode changes
the amplitude, phase, frequency, accessibility, or transmissibility of another.

Harmonic and polyfrequency governance concerns the organization and coexistence of heteroge-
neous rhythms. Such coexistence may involve harmonic relations, rational frequency ratios, quasiperi-
odic structures, incommensurate frequencies, polyrhythms, or other forms of heterogeneous temporal
coherence. Harmonic coordination therefore does not require complete frequency equality or global
synchronization.

Spectral-regime governance operates at a higher descriptive level. Its object is the organization of
a spectrum or modal configuration as a whole, including changes in dominant modes, concentration,
dispersion, coherence, mode competition, locking transitions, collapse, diversification, and regime re-
covery.

Analytical Methods and Governance Mechanisms

The paper distinguishes governance mechanisms from methods used to observe, estimate, or represent
those mechanisms. Fourier transforms, short-time Fourier transforms, wavelet transforms, Hilbert-based
methods, spectral density estimation, coherence measures, modal decompositions, and related techniques
may support Type-II analysis. Their use does not itself constitute a Type-II governance mechanism.

Likewise, spectral concentration, phase coherence, resonance peaks, frequency drift, mode emer-
gence, and similar observations may function as descriptors or diagnostics. They become governance
categories only when the corresponding spectral-temporal property or relation forms part of the direct
object of intervention.

This distinction is particularly important for terms borrowed from signal processing, dynamical sys-
tems, physics, music theory, neuroscience, ecology, and other fields. Established technical terms retain
their disciplinary meanings where those meanings are invoked. Terms such as timescale governance,
phase governance, resonance governance, and polyfrequency governance are proposed governance con-
cepts built with those formal resources.

Formal Language and Ontological Commitment

Mathematical languages in this paper are used to expose distinctions, dependencies, limiting cases, and
possible operationalizations. Their use does not imply that political, institutional, cultural, ecological, or
social systems literally instantiate the physical systems from which some of the mathematical vocabulary
originated.

In particular, the paper does not assume that social harmony is physically equivalent to musical
consonance, that institutional rhythms are literal oscillators, or that governance systems possess spec-
tra independently of modeling and observation. Musical harmony, astronomical periodicity, biological
rhythms, oceanic variability, and other natural systems may provide conceptual and formal inspiration.
The transfer of a mathematical structure into governance analysis requires explicit specification of the
variables, relations, assumptions, and empirical interpretation involved.

Heterogeneous Temporal Organization

A central concern of the Type-II framework is the coexistence of processes with different temporal struc-
tures. Governance can involve coordination without temporal uniformity. Different actors, institutions,



infrastructures, ecologies, and cultural processes may evolve at distinct characteristic rates, retain distinct
phases, and occupy different temporal niches while participating in a common generative system.

The taxonomy therefore does not treat synchronization as a general objective of governance. Syn-
chronization, desynchronization, phase separation, resonance, damping, temporal buffering, polyfre-
quency coexistence, and cross-frequency coupling may each become appropriate objects of intervention
under different conditions.

The normative evaluation of these interventions remains analytically separate from their Type-II clas-
sification. A mechanism that successfully synchronizes, entrains, filters, damps, or reorganizes temporal
processes does not thereby acquire legitimacy, justice, sustainability, or desirability.

Relation between Structural and Spectral Representations

Type-I and Type-II classifications may be jointly assigned to the same intervention. Their joint represen-
tation is expressed in Equation 4.

I'(Ur) = (M(U), Au(hr)) , 4)

where Ap records the structural objects directly transformed by an intervention and Ay records its
direct spectral-temporal support.

Equation 4 does not assert a one-to-one correspondence between the two taxonomies. A single struc-
tural mechanism may produce several spectral-temporal effects, and similar spectral-temporal patterns
may arise from different structural configurations. Questions of representation transformation, structural
reconstruction from spectral observations, information loss, and identifiability are reserved for subse-
quent work.

Scope of the Present Contribution

The present contribution develops a classificatory and formal vocabulary. It does not attempt to estab-
lish a universal spectral model of governance, derive a general optimal control rule, provide a complete
normative theory of temporal coordination, or demonstrate empirical validity across all governance do-
mains.

The paper instead develops the principal Type-II governance families, decomposes each family into
candidate mechanisms, clarifies their conceptual boundaries, and identifies conditions under which those
mechanisms may become operationally meaningful. Empirical measurement, domain-specific model
selection, comparative validation, causal identification, computational implementation, and the transfor-
mation between Type-I and Type-II representations remain parts of the broader research programme.
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1 Introduction

Governance unfolds through time, while the processes participating in a governed system rarely unfold
at one common rate. Elections, administrative reviews, financial transactions, infrastructure renewal, ed-
ucational development, ecological regeneration, technological change, diplomatic negotiation, organiza-
tional learning, and cultural reproduction may occupy very different temporal scales. Their characteristic
durations may also change as systems move between routine operation, accumulated stress, transition,
crisis, and recovery. Governance consequently takes place within a temporally heterogeneous field in
which multiple rates, rhythms, delays, sequences, and horizons coexist.

Political and policy research has long recognized the importance of temporal processes. Historical
institutional analysis has emphasized timing, sequence, path dependence, and long-term institutional de-
velopment [24]. Research on public administration and public policy has similarly identified timing,
duration, speed, deadlines, horizons, and temporal resources as recurrent dimensions of governing [14].
Systems research provides another lineage for examining heterogeneous temporal organization. Simon’s
analysis of complex systems drew attention to hierarchical organization and differences in rates of inter-
action across levels [32]. Work on adaptive cycles and panarchy subsequently developed cross-scale
accounts in which social and ecological processes evolve through interacting temporal and organiza-
tional scales [12]. These perspectives make temporal heterogeneity relevant to governance because an
intervention directed toward one process may interact with processes evolving at substantially different
rates.

Temporal organization extends beyond duration and sequence. Coupled dynamical systems may
exhibit phase relations, frequency locking, entrainment, partial synchronization, desynchronization, res-
onance, and transitions among collective modes [25, 19]. Multiple temporal components may coexist
while differing in frequency, amplitude, phase, persistence, and mutual coupling. Processes operating
at different timescales may also modulate one another. A slowly changing condition can regulate the
intensity of faster activity, while repeated fast processes can accumulate into slower transformations.
A description based only on chronological ordering or policy duration therefore captures one part of a
broader temporal organization.

The present paper develops a second generative-relational taxonomy of governance organized around
this broader domain. The preceding generative-relational taxonomy classified interventions according
to the structural objects upon which governance directly operates, including state and explicit-rule struc-
tures, dynamical processes, relational structures, and generative backgrounds. For terminological conve-
nience, the present paper retrospectively designates that framework as the Type-I Generative-Relational
Taxonomy of Governance. The present framework is designated the Type-II Generative-Relational Tax-
onomy of Governance.

The distinction between Type-I and Type-II concerns representation rather than theoretical rank.
Type-I asks which generative structure is directly transformed by an intervention. Type-II asks which
temporal mode, spectral-temporal property, or relation among temporal modes is directly transformed.
Structural location and temporal organization may vary independently. A rule can change quickly or
remain stable for decades. A generative background can evolve slowly under one condition and undergo
rapid transformation under another. A relational intervention can coordinate fast activities, separate slow
processes, or couple processes operating at different characteristic rates. Temporal scale therefore cannot
in general be inferred from structural depth, and structural location cannot in general be reconstructed
from temporal organization alone.

The term spectral-temporal is used in this paper to describe a representational domain containing
characteristic timescales, frequencies, spectral amplitudes, phases, locking relations, entrainment, reso-
nance, superposition, interference, harmonic and polyfrequency organization, cross-frequency coupling,
and changes in the organization of a spectrum as a whole. Spectral representation provides one formal
route into this domain. Classical frequency analysis decomposes variation according to frequency, while
time-frequency analysis permits changing spectral components to be localized in time. General accounts
of time-frequency representation and localized analysis illustrate the mathematical resources available



for such problems [6, 7].

The Type-II framework does not require every governed process to possess a global stationary Fourier
representation. Governance systems may contain transient events, drifting characteristic frequencies,
switching regimes, multiple interacting timescales, nonlinear oscillations, stochastic variation, irregular
rhythms, and event-dependent dynamics. Frequency-domain language is therefore one component of
a broader formal vocabulary. Time-frequency, modal, phase-based, multiscale, state-space, and other
compatible representations may be used according to the structure of the system under investigation.

Relations among temporal modes are especially important from a generative-relational perspective.
Formal work on cross-frequency coupling, for example, demonstrates how activity associated with one
temporal frequency can be related to the phase or amplitude associated with another [36]. The domain-
specific interpretation of such methods is not transferred directly into governance. The relevant formal
insight is that temporal modes can enter relations through which the state of one mode changes the condi-
tions under which another develops. The generative significance therefore lies in intermodal dependence
as well as in the properties of individual modes.

This perspective opens a classificatory problem that remains distinct from the existing study of polit-
ical temporality. A governance intervention may change the rate at which a process evolves, selectively
suppress rapid fluctuations, align institutional phases, entrain organizations to a shared cycle, exploit
or damp resonance, separate processes whose simultaneous activity produces destructive interference,
preserve heterogeneous rhythms, modify coupling between slow and fast processes, or reorganize an
entire spectral regime. These interventions all concern temporal organization, yet they operate upon dif-
ferent temporal objects and relations. A systematic taxonomy therefore requires a criterion capable of
distinguishing them.

The Type-II taxonomy adopts direct spectral-temporal support as this criterion. An intervention is
classified according to the spectral-temporal object or relation that it directly transforms. Changes that
subsequently arise through system evolution are treated as propagated effects unless those properties are
themselves directly governed. This distinction prevents temporal coupling from collapsing the taxonomy.
A change in institutional cadence may later produce phase alignment; phase alignment may facilitate
synchronization; synchronization may alter resonance conditions; resonance may redistribute spectral
amplitude. Such propagation does not make the initial intervention an instance of every Type-II family.

The same criterion allows composite interventions to receive several Type-II classifications. An
emergency governance arrangement may directly accelerate a response cadence, align organizational
phases, establish a locking relation among participating institutions, and modify a coupling through
which slower administrative processes constrain faster operational responses. In such a case, multi-
label classification records several directly governed spectral-temporal objects without reducing them to
a single mechanism.

The taxonomy distinguishes nine principal governance families. Timescale governance concerns
characteristic rates, durations, cadences, acceleration, deceleration, timescale separation, and relations
among fast and slow processes. Spectral-selective governance concerns the selective amplification, at-
tenuation, retention, exclusion, weighting, or shaping of spectral components and modes. Phase gover-
nance concerns temporal position and relative phase, including alignment, offsets, resetting, separation,
dispersion, and phase windows. Synchronization and entrainment governance concerns sustained lock-
ing relations and the adjustment of rhythms through mutual or asymmetric coupling. Resonance gover-
nance concerns relations between forcing and endogenous response structures, including amplification,
damping, avoidance, detuning, and containment.

Superposition, interference, and beat governance concerns the patterns generated when simultane-
ously present modes combine, including constructive and destructive interference, cancellation, beats,
and emergent slow envelopes. Harmonic and polyfrequency governance concerns the organization and
coexistence of heterogeneous rhythms, including harmonic relations, polyrhythms, quasiperiodic struc-
tures, temporal niches, and heterogeneous temporal coherence. Cross-frequency and modulation gover-
nance concerns relations through which one temporal mode modifies the amplitude, phase, frequency,
accessibility, or transmissibility of another. Finally, spectral-regime governance concerns higher-order



organization of a spectrum or modal configuration, including concentration, dispersion, coherence, mode
emergence, locking transitions, spectral criticality, mode collapse, diversification, and recovery.

The resulting taxonomy treats synchronization, resonance, and harmony as distinct structures. Syn-
chronization concerns sustained dynamical relations such as frequency or phase locking. Resonance
concerns enhanced response associated with relations between forcing and endogenous modes. Har-
monic and polyfrequency governance concerns the organization of heterogeneous temporal modes and
therefore permits coordination without temporal uniformity. Processes can remain different in frequency
and phase while forming a generatively sustainable larger organization. Complete synchronization rep-
resents one possible temporal configuration among many.

This distinction is important because governance often operates among systems whose temporal
differences carry functional, institutional, cultural, or ecological significance. A common system may
contain processes operating daily, seasonally, annually, or across generations. Coordination may in-
volve alignment in some relations, separation in others, and preservation of different temporal niches
elsewhere. Musical polyrhythm, astronomical and geophysical cycles, biological rhythms, and ecolog-
ical multiscale processes provide conceptual prompts for thinking about such heterogeneous temporal
organization. Their use in the present framework remains analogical or formal unless the variables,
mechanisms, and assumptions required for a more specific transfer are explicitly established.

The classification also remains separate from normative evaluation. Fast governance can improve
responsiveness and can amplify instability. Slow governance can preserve continuity and can obstruct
necessary adaptation. Synchronization can facilitate coordination and can concentrate systemic exposure.
Entrainment can support cooperation and can become a mechanism through which one actor imposes its
temporal organization upon another. Resonance can increase the effectiveness of a small intervention
and can magnify destructive perturbations. Desynchronization can preserve diversity and can also impair
coordination. No Type-II family therefore carries an intrinsic normative rank.

This separation creates space for later analysis of temporal power, legitimacy, inclusion, sustain-
ability, and generative justice. In particular, asymmetric control over cadence, waiting time, deadlines,
response speed, synchronization, and entrainment may constitute an important dimension of relational
power. Such normative questions require attention to who can shape whose temporal possibilities, whose
rhythms must adjust, which temporal differences remain viable, and which actors bear the costs of tem-
poral coordination. The present taxonomy provides a descriptive and formal vocabulary through which
those questions can subsequently be stated more precisely.

The paper therefore makes four principal contributions. First, it separates structural and spectral-
temporal classification and treats them as analytically distinct coordinates of governance. Second, it de-
velops nine principal Type-II governance families and decomposes them into more specific mechanisms.
Third, it distinguishes governance mechanisms from analytical methods and diagnostics. Fourier trans-
forms, short-time Fourier transforms, wavelet methods, spectral density estimates, coherence measures,
and related techniques may support observation and representation without themselves constituting gov-
ernance categories. Fourth, the framework establishes a basis for subsequent research on transformations
between Type-I and Type-II representations.

The final contribution introduces an additional problem beyond the scope of the present paper. Simi-
lar spectral-temporal organizations may arise from different structural configurations, while similar struc-
tural interventions may produce different spectral-temporal outcomes under different initial conditions,
backgrounds, and couplings. A general transformation between Type-I and Type-II classifications there-
fore cannot be assumed to be one-to-one or information preserving. Structural reconstruction from spec-
tral observations, spectral prediction from structural interventions, non-identifiability, information loss,
and representation selection form a subsequent research programme.

The remainder of the paper first examines intellectual lineages of temporal and spectral reasoning
and the treatment of temporal organization in governance theory and practice. It then establishes the
generative-relational and formal foundations of Type-II classification. The central sections develop the
nine governance families in sequence: timescale governance, spectral-selective governance, phase gover-
nance, synchronization and entrainment governance, resonance governance, superposition, interference,



and beat governance, harmonic and polyfrequency governance, cross-frequency and modulation gover-
nance, and spectral-regime governance. Later sections examine composition among Type-II mechanisms,
relations between Type-1 and Type-II classifications, epistemic and operational conditions, temporal
power and normative implications, empirical operationalization, and the broader research programme.

2 Intellectual Lineages of Temporal and Spectral Governance

This section reconstructs the principal intellectual lineages from which a spectral-temporal taxonomy
of governance can draw. Its purpose is neither to claim that these traditions already contain a Type-
II governance theory nor to collapse their distinct objects of inquiry into a common vocabulary. In-
stead, the section identifies conceptual and formal resources for distinguishing social time, rhythm, mul-
tiple timescales, spectral representation, synchronization, resonance, polyfrequency organization, cross-
frequency coupling, and changes in dynamical regime. The discussion moves from social theories of
time and rhythm to mathematical and signal-theoretic representations of temporal organization, and con-
cludes by clarifying the synthesis undertaken in the present paper.

2.1 Social Time and Institutional Temporality

This subsection establishes the social-theoretical lineage of temporality as an organized and relational
phenomenon. Its objective is to distinguish socially constituted temporal order from a representation in
which time functions only as an external homogeneous coordinate. The discussion draws on sociological
accounts of social time, schedules, calendars, and temporal differentiation.

Sorokin and Merton’s early analysis of social time provides an important starting point. Their ac-
count distinguished astronomical time from socially organized temporal reference and emphasized that
collective activities, customs, calendars, and socially significant events participate in the formation of
temporal units and periodicities [33]. This perspective makes temporal organization part of social struc-
ture itself. A calendar, deadline, ceremonial cycle, or institutional schedule is consequently more than
a neutral measurement device. It can coordinate expectations, differentiate periods, organize collective
activity, and assign social significance to temporal positions.

Zerubavel further developed the analysis of schedules and calendars as forms of social organization
[39]. Regularity, recurrence, temporal boundaries, sequencing, and socially differentiated schedules
can coordinate individuals whose activities would otherwise remain temporally dispersed. Such work
is especially relevant to the present taxonomy because many governance interventions operate through
calendars, reporting cycles, electoral terms, inspection intervals, meeting schedules, waiting periods,
deadlines, and recurring administrative routines.

The social analysis of time was subsequently broadened through accounts that treat temporality as
plural and embedded in social practices. Adam’s Timewatch examined the multiple temporal assumptions
carried by social life and social analysis [1]. This lineage supports an important premise of Type-II
governance: temporally organized systems may contain several forms of time whose social relevance
cannot be reduced to a single clock rate.

The present framework extends this insight in a more explicitly dynamical direction. Socially orga-
nized schedules and calendars can be interpreted as one subset of temporal structures alongside endoge-
nous rhythms, response times, recurrent events, variable rates, phase relations, and interactions among
processes operating at different characteristic scales. The Type-II taxonomy therefore preserves the so-
cial constitution of temporal order while adding a formal vocabulary for temporal relations that need not
be encoded through calendars alone.

2.2 Rhythm and Collective Temporal Order

This subsection develops the lineage of rhythm as a relation among repetition, difference, embodiment,
and collective organization. Its objective is to identify resources for understanding temporal order as pat-
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terned activity rather than as isolated durations. The discussion centers on rhythmanalysis and connects
it to the classification of heterogeneous temporal processes.

Lefebvre’s Rhythmanalysis is especially important for this purpose. His treatment of biological and
social thythms links temporal pattern to space and everyday life and directs attention toward the coex-
istence and interaction of multiple rhythms [20]. The rhythmanalytical orientation is compatible with
an important concern of the present paper: collective order can be generated through relations among
temporally differentiated processes.

Rhythm introduces distinctions that a simple fast-versus-slow vocabulary cannot capture. Two ac-
tivities can recur at similar rates while occupying different temporal positions. Processes can alternate,
overlap, reinforce one another, remain separated, or drift in relation to one another. A regular rhythm
can coexist with irregular events, and several recurrent processes can participate in one larger temporal
organization without sharing an identical period.

This relational view provides a conceptual precursor to several Type-II families. Phase governance
concerns relative temporal position. Synchronization and entrainment governance concern sustained re-
lations among rhythms. Harmonic and polyfrequency governance concern organized coexistence among
heterogeneous rhythms. Spectral-regime governance concerns changes in the larger configuration formed
by those temporal components.

The Type-II framework nevertheless differs from rhythmanalysis in method and scope. It treats
rhythm as one entry point into a broader spectral-temporal representation and introduces distinctions
drawn from dynamical systems, signal analysis, and multiscale modeling. The purpose is to retain the
social sensitivity of rhythm analysis while providing a taxonomy capable of separating temporally dis-
tinct governance mechanisms.

2.3 Multiple Timescales and Fast-Slow Organization

This subsection establishes the dynamical lineage of multiple timescales. Its objective is to clarify the
formal basis for distinguishing fast, slow, and cross-timescale processes without treating these labels
as intrinsic properties of institutional categories. The discussion draws on complexity theory, nonlinear
dynamics, and multiple-timescale analysis.

The architecture of complex systems has long been associated with differentiated rates of interaction.
Simon’s account of complexity emphasized hierarchical and nearly decomposable organization in which
interactions can occur at different characteristic rates [32]. This observation supplies a general systems-
theoretic reason to resist the assumption that all components of a governed system evolve on one temporal
scale.

Multiple-timescale dynamics makes this distinction mathematically explicit. Modern treatments of
fast-slow systems examine processes whose variables evolve at substantially different rates and study the
geometry generated by their interaction [18]. Such systems can contain slow manifolds, rapid transitions,
mixed-mode behavior, delayed loss of stability, and other phenomena that are difficult to interpret through
a single characteristic timescale.

The broader theory of nonlinear oscillations and bifurcations also shows how qualitative system
behavior can change as parameters and dynamical relationships vary [11]. The relevance for Type-II
governance lies in the distinction between governing a state and governing the temporal organization
through which state change unfolds. Interventions may accelerate or decelerate a process, maintain
timescale separation, alter coupling between slow and fast variables, or reorganize the relative rates
through which system components interact.

The terms fast and slow remain relational in this framework. A process is fast or slow relative to
another process, an observation horizon, or a specified model. A yearly institutional cycle can therefore
be fast relative to a generational cultural process and slow relative to daily market adjustment. This
relational interpretation is central to the later category of timescale governance.
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2.4 Spectral Representation and Time-Frequency Localization

This subsection develops the representational lineage through which temporal variation can be described
in terms of frequencies, modes, and localized spectral structure. Its objective is to separate spectral
representation from governance classification while identifying the mathematical resources that make
several Type-II distinctions expressible.

Classical spectral analysis provides a representation in which temporal variation is decomposed ac-
cording to frequency. Such a representation makes it possible to distinguish slowly varying components,
rapidly varying components, dominant frequencies, bandwidth, and relative spectral amplitudes. These
concepts later support the distinction between timescale governance and spectral-selective governance.

Stationarity presents an important limitation for a direct transfer of classical spectral concepts into
governance. Social, political, ecological, and institutional processes may change their temporal organiza-
tion over the period being observed. Priestley’s concept of evolutionary spectra addressed nonstationary
stochastic processes by allowing spectral structure to vary through time [26]. The resulting perspective
is particularly useful for Type-II governance because the relevant object may be a changing spectrum
rather than a fixed frequency distribution.

Time-frequency analysis provides another response to this problem. Cohen developed a general
framework for representing signals jointly in time and frequency [6]. Wavelet analysis provides scale-
sensitive localization and permits different frequency components to be examined with resolutions ap-
propriate to their scale [8]. These developments show that temporal localization and frequency differen-
tiation need not be treated as competing representations.

The present taxonomy adopts this plural representational stance. Fourier, time-frequency, wavelet,
modal, and related methods may each be appropriate under different assumptions. The analytical method
remains distinct from the governance mechanism. A low-frequency component discovered through a
wavelet transform does not constitute slow-flow governance. A spectral peak identified through Fourier
analysis does not constitute resonance governance. Classification begins only when a spectral-temporal
object or relation becomes part of the direct support of an intervention.

2.5 Synchronization, Entrainment, and Resonant Dynamics

This subsection establishes the dynamical lineage of sustained temporal coordination among oscillatory
processes. Its objective is to distinguish synchronization, entrainment, and resonance as related forms
of temporal organization with different governing objects. The discussion draws on nonlinear oscillator
theory and biological synchronization.

Kuramoto’s work on coupled oscillators provided a canonical mathematical framework for studying
collective synchronization among interacting oscillatory units [19]. Subsequent synchronization theory
developed a wider vocabulary for frequency locking, phase locking, entrainment, and collective tran-
sitions in nonlinear systems [25]. These developments are important because they show that temporal
coordination can emerge through coupling rather than through the prior equality of independent frequen-
cies.

Biological rthythm research provides another important lineage. Winfree’s work on biological time
examined recurrent processes, phase, synchronization, and the geometry of rhythmic organization across
living systems [38]. The scientific domains differ from governance, but the formal distinction between
an individual rhythm and the relations through which rhythms become coordinated is transferable at the
level of model structure.

Entrainment is particularly significant for the later governance taxonomy. A rhythm can change
through interaction with an external or coupled driver, and sustained adjustment can establish a new
temporal relation. In a governance context, this formal structure makes it possible to distinguish mutual
coordination from asymmetric temporal adjustment. The distinction also creates a later interface with
temporal power, since the ability to reshape another actor’s cadence while maintaining one’s own can
become an asymmetric relational capacity.
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Resonance occupies a neighboring conceptual space while retaining a distinct formal meaning. Reso-
nance concerns enhanced response associated with the relation between a system’s response structure and
an input or forcing. Synchronization concerns sustained temporal relations among evolving processes.
The later taxonomy preserves this distinction so that forcing response, phase locking, frequency locking,
and entrainment do not collapse into a single category of temporal coordination.

2.6 Polyfrequency Order and Harmonic Relations

This subsection develops the lineage of order among heterogencous frequencies. Its objective is to pro-
vide a conceptual basis for temporal coordination that preserves multiplicity rather than assuming con-
vergence toward a single rhythm. Musical acoustics and naturally occurring rhythmic systems provide
formal and conceptual resources for this purpose.

Music provides a particularly clear demonstration that organized temporal and spectral relations can
involve several frequencies simultaneously. Relations among tuning, spectrum, timbre, scale, conso-
nance, and dissonance are themselves interdependent rather than reducible to frequency equality [30].
The relevance of this lineage to governance is conceptual and formal. It suggests that temporal coordi-
nation can concern relations among heterogeneous modes, with the quality of the resulting organization
depending on their structure and interaction.

The present framework therefore uses harmonic governance cautiously. The term does not imply that
institutional or social arrangements possess a universal musical consonance relation. It denotes gover-
nance that directly organizes relations among temporally heterogeneous modes in cases where harmonic,
near-harmonic, or otherwise structured frequency relations provide an appropriate model.

The broader category of polyfrequency governance extends beyond harmonic ratios. Multiple modes
may remain quasiperiodic, incommensurate, or organized through polyrhythmic relations. Stable coex-
istence can therefore occur without complete synchronization and without reduction to a common fre-
quency. This possibility is central to the Type-II concept of heterogeneous temporal coherence.

Natural rhythmic systems reinforce the generality of temporal multiplicity. Biological processes con-
tain recurrent organization across multiple timescales [38], while synchronization research documents
systems in which distinct oscillatory units form larger temporal orders through coupling [25]. These ex-
amples serve as conceptual and formal precedents. Their specific causal mechanisms are not presumed
to apply directly to governance.

The resulting governance problem concerns the preservation and reconfiguration of temporally dif-
ferentiated participation. Some processes may require alignment, others separation, and others continued
coexistence across different temporal niches. Harmonic and polyfrequency governance therefore occu-
pies a different taxonomic position from synchronization governance.

2.7 Cross-Frequency Coupling and Intermodal Dependence

This subsection establishes the lineage of relations through which activity at one temporal frequency
conditions activity at another. Its objective is to distinguish cross-frequency dependence from simple
coexistence and from linear superposition. The discussion uses cross-frequency coupling research as a
formal exemplar while maintaining domain-specific boundaries.

Cross-frequency coupling research distinguishes several ways in which temporal components can
interact. Phase at one frequency can be associated with amplitude at another, and relations can also
occur between phases or amplitudes across frequency ranges [5, 36]. Such work demonstrates a general
formal possibility: temporal modes can participate in asymmetric or reciprocal relations in which the
state of one mode conditions the expression of another.

The relevance to Type-II governance lies in the structure of this dependence. A slow institutional
cycle may gate opportunities for faster operational activity. A recurring high-frequency process may
accumulate effects that reshape a slower organizational rhythm. A monitoring process at one cadence
may regulate intervention at another cadence. These cases concern relations between temporal scales
rather than merely the presence of several scales.
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Cross-frequency coupling must also be distinguished from superposition and interference. Under a
superposition representation, simultaneously present components combine to produce an observed pat-
tern. Under cross-frequency coupling, one component changes a property or condition of another. This
difference later separates superposition, interference, and beat governance from cross-frequency and
modulation governance.

The cross-frequency lineage also strengthens the generative-relational orientation of the taxonomy.
Temporal modes are analytically important because their relations can participate in generating future
trajectories. The governing object may therefore be neither one frequency nor another in isolation, but
the coupling through which their temporal organizations become mutually consequential.

2.8 Spectral Regimes and Dynamical Transitions

This subsection develops the lineage of higher-order changes in temporal organization. Its objective is
to distinguish interventions directed toward individual modes from interventions concerned with the or-
ganization of a modal or spectral configuration as a whole. The discussion draws on nonlinear dynamics,
nonstationary spectral analysis, and critical-transition research.

Nonlinear dynamical systems can move between qualitatively different regimes as parameters, cou-
plings, and stability structures change [11]. Such transitions may involve the emergence, loss, competi-
tion, or reorganization of oscillatory modes. From a spectral-temporal perspective, the relevant object is
therefore sometimes the organization of the spectrum rather than an individual frequency.

Nonstationary spectral analysis supplies a complementary representational insight. If a process pos-
sesses a time-varying spectral structure, changes in dominant frequencies, concentration, dispersion, or
local spectral content can themselves become objects of analysis [26]. Type-II governance extends this
possibility from observation to intervention by asking when such higher-order spectral organization be-
comes directly governed.

Critical-transition research provides another relevant lineage. Scheffer and colleagues reviewed
generic early-warning signals associated with approaches to critical transitions in complex systems, in-
cluding changes related to critical slowing down [29]. Such diagnostics do not themselves constitute
governance mechanisms. They illustrate that temporal organization can change systematically as a dy-
namical regime approaches transition.

Spectral-regime governance is consequently treated as a higher-order Type-II family. Its possible ob-
jects include dominant-mode organization, spectral concentration or dispersion, coherence, mode com-
petition, locking transitions, collapse of temporal diversity, diversification, and recovery. The category
concerns interventions directed toward such organization rather than the mere observation of spectral
change.

2.9 Synthesis Boundary and Taxonomic Transition

This subsection specifies the boundary between the intellectual lineages reviewed above and the Type-II
taxonomy developed in the remainder of the paper. Its objective is to prevent the proposed governance
vocabulary from being retrospectively attributed to literatures that pursue different questions and to iden-
tify the specific synthesis contributed by the present framework.

The social-time literature establishes that temporal organization can be socially constituted through
calendars, schedules, institutions, practices, and collective rhythms. Rhythmanalysis directs attention
toward coexistence and interaction among rhythms. Multiple-timescale dynamics provides formal lan-
guages for differentiated rates and fast-slow relations. Spectral and time-frequency analysis supply repre-
sentations of frequency, amplitude, localization, and changing modal structure. Synchronization theory
distinguishes locking, entrainment, and collective temporal organization. Musical and rhythmic analysis
provides conceptual resources for polyfrequency order. Cross-frequency research formalizes intermodal
dependence, while nonlinear and critical-transition theories provide languages for changes in dynamical
regime.
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These traditions do not collectively constitute a pre-existing spectral-temporal taxonomy of gover-
nance. They differ in disciplinary objects, assumptions, methods, and explanatory aims. The present
paper uses them as resources for a distinct classificatory task: identifying governance according to the
temporal object or intermodal relation that an intervention directly transforms.

The transition from intellectual lineage to governance taxonomy therefore requires an explicit change
in analytical question. A frequency, rhythm, phase relation, resonance, or coupling observed in a system
is a descriptive property. It becomes relevant to Type-II classification when governance directly modifies
that property or relation. The following section turns from the broader intellectual lineages reviewed here
to the treatment of temporal organization within governance theory and institutional practice.

3 Temporal Organization in Governance Theory and Practice

This section examines how temporal organization appears within governance, public-policy, institutional,
crisis-management, adaptive-governance, and anticipatory-governance literatures. Its objective is to
identify governance mechanisms that already depend upon timing, sequence, cadence, iteration, adapta-
tion, temporal windows, differential rates, and changing decision horizons, while distinguishing these
contributions from the spectral-temporal taxonomy developed later in the paper. The discussion proceeds
from general temporal categories in administration and policy to agenda timing, punctuated change, adap-
tive and experimentalist governance, anticipatory governance, crisis response, and cross-institutional
temporal coordination.

3.1 Administrative and Policy Timescapes

This subsection establishes the existing treatment of temporal categories within public administration
and policy studies. Its objective is to identify the temporal variables already recognized in governing
practice and to clarify their relation to the broader Type-II representational domain.

Time appears throughout governance practice in institutionally structured forms. Electoral terms,
legislative sessions, implementation periods, budgeting cycles, consultation windows, review intervals,
reporting requirements, waiting periods, deadlines, sunset clauses, planning horizons, and emergency
procedures all organize action temporally. Public institutions therefore govern partly by determining
when actions may occur, how long they may continue, how frequently information must be produced,
and how far into the future decisions are expected to remain operative.

Howlett and Goetz identify a broad set of temporal categories in administration and policy, including
timing, sequence, speed, duration, time budgets, time limits, and time horizons [14]. Their account
also treats time as an institutional and political resource. This perspective is important for the present
paper because it shows that temporal properties already participate directly in governance rather than
functioning only as external descriptors of policy processes.

Several Type-II distinctions can be anticipated within this existing vocabulary. Speed and duration re-
late to characteristic timescales. Deadlines, terms, and review intervals establish temporal boundaries and
cadences. Sequence specifies ordering among events. Time horizons determine the interval over which
consequences become institutionally visible or actionable. These categories provide substantial tempo-
ral content, while remaining broader and differently organized than a classification based on timescale,
phase, locking, resonance, interference, cross-frequency coupling, and spectral regime.

The Type-II framework therefore extends an established temporal concern rather than introducing
temporality into governance analysis for the first time. Its distinctive contribution lies in reorganizing
temporal governance according to the temporal object or relation directly transformed by an intervention.

3.2 Agenda Timing and Policy Windows

This subsection examines the role of temporal opportunity in agenda formation and policy change. Its
objective is to distinguish governance that depends on the timing of intervention from governance that
directly transforms a temporal structure.
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Kingdon’s multiple-streams framework gives timing a prominent place in agenda formation. Prob-
lems, policy proposals, and political conditions develop through partially distinct processes, while policy
windows create periods in which their conjunction makes certain forms of policy change more feasible
[16]. The importance of such windows demonstrates that the effectiveness and accessibility of interven-
tion can depend on temporal configuration.

From a Type-II perspective, a policy window is initially a condition of temporal opportunity. Acting
during an available window does not by itself constitute phase governance, resonance governance, or
timescale governance. Classification depends on what the intervention directly changes. A policy actor
may exploit a temporally favorable configuration while leaving the underlying temporal organization
intact.

The distinction becomes important when governance begins to shape the window itself. Institutions
can establish application periods, consultation intervals, electoral calendars, implementation windows,
emergency authorizations, or recurring review opportunities. Such practices directly construct temporal
accessibility and can therefore enter Type-II classification.

This distinction between temporal opportunity and temporal intervention will recur throughout the
taxonomy. A temporal structure can condition governance without becoming its object. Type-II classifi-
cation begins when the structure or relation itself enters the intervention’s direct support.

3.3 Punctuated Policy Dynamics

This subsection considers policy processes characterized by extended periods of relative stability inter-
rupted by comparatively rapid change. Its objective is to connect governance research on uneven rates
of policy change with the later distinction among timescale, transition, and spectral-regime governance.

Baumgartner and Jones develop an account of policy dynamics in which long periods of relative sta-
bility can be interrupted by bursts of substantial change [3]. Their work directs attention toward temporal
asymmetry in political processes: institutional and agenda dynamics need not proceed at approximately
constant rates.

Such patterns are relevant to Type-II analysis because a governance system may occupy different
characteristic temporal regimes. Routine administrative adaptation may occur gradually, while crises,
agenda shifts, institutional reorganization, or rapid political mobilization can compress the timescale of
change. A governance mechanism designed for one rate regime may therefore become operationally
inappropriate when the characteristic rate changes.

The existence of punctuated change does not itself establish a Type-II governance mechanism. A
sudden policy shift is a temporal pattern. It becomes timescale-transition governance when an interven-
tion directly manages a change in governing cadence, response rate, or relation among temporal scales.
It may become spectral-regime governance when the organization of dominant temporal modes is itself
deliberately transformed.

This separation between observed temporal dynamics and governed temporal dynamics prevents the
taxonomy from converting every nonlinear policy pattern into a governance category.

3.4 Adaptive Governance and Multiscale Change

This subsection examines adaptive governance as a major governance lineage in which change, learning,
nonlinear dynamics, and cross-scale organization are already central. Its objective is to identify the
temporal content of adaptive governance while preserving the distinction between adaptive capacity and
Type-II spectral-temporal support.

Adaptive governance emerged partly from the problem of governing social-ecological systems un-
der uncertainty, nonlinear change, and cross-scale interaction. Folke and colleagues emphasize adaptive
governance during periods of abrupt change and describe arrangements involving learning, networks,
bridging organizations, and interaction across multiple organizational levels [10]. Duit and Galaz sim-
ilarly connect governance theory with complex adaptive systems characterized by nonlinear dynamics,
thresholds, cascades, and limited predictability [9].

16



These approaches have strong temporal implications. Adaptation requires repeated observation and
revision. Abrupt change can compress the interval available for decision. Slow ecological variables may
interact with faster political or economic processes. Learning occurs through sequences of observation,
intervention, feedback, and modification. Governance capacity therefore depends partly on the relation
between the timescale of governing responses and the timescale of system change.

The Type-1I taxonomy makes these temporal distinctions explicit. Adaptive governance may contain
fast-flow governance when rapid response is directly organized, slow-flow governance when long-term
processes are deliberately protected or modified, fast-slow coupling governance when relations among
different rates are targeted, and timescale-transition governance when governing cadence changes across
regimes.

Adaptive governance remains a broader institutional and theoretical category. It can contain several
Type-I and Type-1Il mechanisms at once. Consequently, the present taxonomy treats adaptive governance
as an existing governance tradition whose mechanisms can be decomposed, rather than as a Type-II
family alongside timescale or phase governance.

3.5 Experimentalist Governance and Iterative Cadence

This subsection examines experimentalist governance as an institutional form built around recurring
comparison, review, learning, and revision. Its objective is to identify iterative cadence as a governable
temporal structure and to distinguish iteration from adaptation in the abstract.

Sabel and Zeitlin describe an experimentalist architecture in which broad framework goals are es-
tablished, lower-level units exercise discretion in pursuing them, performance is regularly reported and
compared, and goals, measures, and procedures are periodically revised [28]. The architecture therefore
contains an explicit temporal organization of experimentation and review.

The temporal structure of experimentalist governance can be represented as a recurring sequence of
action, observation, comparison, and revision. The frequency of reporting, the duration of experimenta-
tion, the interval between peer reviews, and the cadence of framework revision influence how quickly
the system can learn and how much local variation can develop between evaluation points.

Type-II analysis makes it possible to separate these temporal design choices. Changing the review
interval is an instance of cadence governance when the interval itself forms part of the direct interven-
tion. Allowing local experiments to proceed on different timescales can constitute multiscale governance.
Periodically realigning review cycles across participating units can enter phase governance. A shared
institutional rhythm imposed through recurrent reporting may become entrainment governance when
participants’ operational cycles are persistently reorganized around that rhythm.

This decomposition illustrates the difference between an institutional form and a spectral-temporal
mechanism. Experimentalist governance provides an architecture within which several Type-II mecha-
nisms can be implemented.

3.6 Anticipatory Governance and Temporal Horizons

This subsection examines future-oriented governance in which present action is organized in relation
to emerging possibilities. Its objective is to locate foresight, anticipation, and future horizons within
Type-II analysis without equating prediction with spectral governance.

Anticipatory governance develops capacities for engaging with emerging technologies and uncertain
futures while opportunities for shaping their development remain available. Guston’s account empha-
sizes capacities for foresight, engagement, and integration as components of anticipatory governance
[13]. Such governance is inherently temporal because the timing of observation, deliberation, and inter-
vention affects which future pathways remain accessible.

Temporal horizons can themselves become objects of institutional design. Governance may privilege
immediate outcomes, medium-term adjustment, or long-term generative consequences. It may require
periodic horizon scanning, establish advance-warning intervals, or preserve decision capacity before a
development becomes difficult to redirect.
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The Type-II taxonomy distinguishes temporal horizon from spectral frequency. A long policy hori-
zon does not necessarily correspond to a low-frequency mode, and a short decision horizon does not
necessarily imply high-frequency governance. Horizon concerns how far forward an intervention con-
siders or maintains actionable possibilities. Timescale concerns the characteristic rate at which processes
evolve.

The two may nevertheless interact. A governance system whose observation horizon is shorter than
the characteristic period of a consequential slow process may systematically underobserve that process.
Conversely, a rapidly changing system can exceed the cadence at which anticipatory institutions update
their assessments. These relations become important later when the paper considers epistemic and oper-
ational conditions of Type-II governance.

3.7 Cirisis Governance and Temporal Compression

This subsection examines governance under conditions in which decision time contracts and coordination
must occur while events continue to unfold. Its objective is to establish temporal compression as a
governance condition and to identify the Type-II mechanisms that may arise in crisis response.

Crisis management places particular pressure on the temporal organization of governance. Boin,
’t Hart, Stern, and Sundelius organize crisis leadership around tasks including sense making, decision
making and coordination, meaning making, accountability, and learning [4]. These tasks unfold under
changing information, uncertainty, public pressure, and constrained decision time.

A crisis can alter the characteristic relation between system evolution and institutional response. Pro-
cesses that could previously be reviewed weekly or monthly may require decisions within hours. Coordi-
nation arrangements may need to shorten reporting intervals, increase monitoring frequency, align oper-
ational cycles, establish shared response windows, and separate urgent decisions from slower processes
of accountability and institutional reform.

Type-II analysis makes this temporal restructuring decomposable. Shortening a response interval
constitutes acceleration or fast-flow governance. Increasing update frequency constitutes cadence gov-
ernance. Aligning organizational response cycles constitutes phase governance. Establishing a persis-
tent common operational rhythm can constitute synchronization or entrainment governance. Preserving
slower deliberative or accountability processes from emergency temporal compression can constitute
timescale buffering or insulation.

Crisis governance therefore illustrates why faster governance cannot be treated as a universally su-
perior response to faster environments. Some functions require acceleration, while others may require
protection from the accelerated cadence of the crisis. Governance can consequently involve a deliberate
distribution of different processes across different temporal scales.

3.8 Iterative Revision and Temporal Learning

This subsection consolidates the role of repeated observation and revision across adaptive, experimen-
talist, anticipatory, and crisis-oriented governance. Its objective is to identify temporal learning as an
organizational pattern whose effectiveness depends on relations among observation, intervention, feed-
back, and system change.

Many contemporary governance approaches replace one-time decision models with recurring cycles
of observation and revision. Adaptive governance emphasizes learning under changing conditions [10,
9]; experimentalist governance institutionalizes recurring reporting and peer review [28]; anticipatory
governance develops capacities for continued reflection on emerging trajectories [13]; crisis governance
connects immediate response with subsequent learning and reform [4].

Iteration introduces at least three distinguishable temporal questions. The first concerns the interval
between observations. The second concerns the interval between observation and intervention. The third
concerns the rate at which the governed process itself changes. A governance arrangement can therefore
possess a formally iterative architecture while remaining too slow to observe consequential variation, too
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fast to distinguish persistent change from short-term fluctuation, or poorly phased relative to the process
it seeks to govern.

This observation motivates a Type-II interpretation of governance learning. The issue concerns more
than whether feedback exists. It concerns the temporal relation among the feedback cycle, the endoge-
nous dynamics of the system, and other processes with which the system interacts. Later sections develop
these relations through timescale, phase, synchronization, spectral-selective, and cross-frequency cate-
gories.

3.9 Cross-Institutional Temporal Coordination

This subsection examines the temporal dimension of governance involving multiple organizations or
levels. Its objective is to distinguish structural coordination from temporal coordination and to establish
the possibility that the same institutional network can support several different temporal configurations.

Governance commonly involves actors whose internal schedules differ. Ministries, legislatures,
courts, municipalities, international organizations, scientific bodies, firms, civil-society organizations,
and local communities may operate through different budgeting periods, electoral cycles, reporting in-
tervals, consultation practices, planning horizons, and response times. Cross-institutional coordination
therefore requires attention to temporal relations in addition to institutional connections.

Adaptive-governance research illustrates coordination across organizational levels and networks [10],
while experimentalist governance provides examples of recurring reporting and comparison across mul-
tiple units [28]. These literatures show that coordination frequently has both relational and temporal
architecture.

The distinction corresponds directly to the relation between the Type-1 and Type-II taxonomies. Es-
tablishing a communication channel between two agencies is a relational-structural intervention under
Type-1. Requiring the agencies to report at the same interval, offsetting their review cycles, or organizing
a persistent common operational cadence concerns Type-1I temporal support. The same pair of actors
can therefore remain structurally connected while their temporal relation changes.

Cross-institutional governance also demonstrates why synchronization cannot serve as the general
model of temporal coordination. Some activities benefit from simultaneity. Others benefit from stag-
gered timing, delayed review, temporal redundancy, or independent rhythms. A system can consequently
be temporally coordinated while remaining polychronous.

3.10 Governance-Theoretic Boundary of Type-II Classification

This subsection consolidates the governance literatures reviewed above and specifies the classificatory
gap addressed by the remainder of the paper. Its objective is to separate existing theories of tempo-
rally organized governance from the proposed classification of interventions by direct spectral-temporal
support.

Public administration already recognizes timing, speed, duration, limits, and horizons [14]. Agenda-
setting theory explains temporal opportunities for policy change [16]. Punctuated equilibrium research
identifies uneven rates of policy development [3]. Adaptive governance addresses nonlinear change,
learning, and cross-scale organization [10, 9]. Experimentalist governance institutionalizes recurring
comparison and revision [28]. Anticipatory governance organizes capacities in relation to emerging
futures [13], while crisis management examines governing under compressed decision time [4].

These traditions collectively establish that temporality is pervasive in governance. Their categories,
however, answer different questions. Some describe institutional architectures, some explain policy de-
velopment, some identify temporal opportunity, some concern adaptability, and others address decision
conditions under crisis or uncertainty.

The Type-II taxonomy introduces a different axis of comparison. It asks whether governance di-
rectly modifies a timescale, spectral component, phase relation, locking or entrainment relation, reso-
nance structure, superposition relation, polyfrequency organization, cross-frequency coupling, or spec-
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tral regime. Existing governance forms can therefore be decomposed through Type-II categories without
being replaced by them.

This distinction prepares the formal development of the taxonomy. The next section specifies the
generative-relational system, temporal modes, spectral-temporal support, intermodal relations, multi-
label classification, and the relation between Type-I and Type-II representations required for the nine
governance families developed in the subsequent sections.

4 Generative-Relational Foundations of Type-II Governance

This section establishes the formal and conceptual foundations required for the Type-II taxonomy. Its
objective is to define the relation between a governed generative-relational system and its temporal rep-
resentation, distinguish characteristic timescales from oscillatory modes, specify the principal spectral-
temporal objects and intermodal relations used in the taxonomy, formulate direct Type-II support, and
delimit the conditions under which particular Type-II classifications are meaningful. The construction
proceeds from the structural representation developed in the Type-I framework to temporal observation,
modal representation, intermodal relations, spectral regimes, classification support, and model-relative
applicability.

4.1 Governed System and Temporal Observation

The Type-II taxonomy begins from the same generative-relational system representation used by the
Type-I framework. The governed system used in the present paper is represented by Equation 5.

Sy = (X¢, @, Ry, Fy, Cy, By) Q)

where X denotes the state space, x; the current system state, R; explicit rules and formal constraints,
F; the dynamical structure governing state evolution, C relational and coupling structure, and 5; the gen-
erative background conditioning the accessibility, stability, persistence, and cost of possible trajectories.

Equation 5 supplies a structural description at time ¢. Type-II classification requires an additional
temporal representation because frequency, rhythm, phase, recurrence, and cross-timescale relations or-
dinarily become identifiable through system evolution across an interval.

Let W} denote an observation interval associated with time ¢. The observable process generated from
the governed system over that interval is represented by Equation 6.

y(s) =0 (&),  seW, (6)

where O is an observation map selecting variables, measurements, events, or constructed indicators
relevant to the governance problem.

Equation 6 makes the Type-II representation explicitly dependent on what is observed. A ministry’s
reporting cadence, a market’s transaction intensity, an ecological variable, the timing of interorganiza-
tional communication, and an institutional review cycle may belong to the same governed system while
generating different temporal representations under different observation maps.

A spectral-temporal representation is obtained from the observed process through a representation
operator. This relation is expressed in Equation 7.

O = Qw, [y] (), ™)

where Qyy, denotes a model-dependent temporal, spectral, time-frequency, modal, or related repre-
sentation operator and ©; denotes the resulting Type-II representation.

Equation 7 is deliberately general. Depending on the system, Qyy, may involve frequency analysis,
localized time-frequency analysis, wavelet methods, phase estimation, mode decomposition, event-rate
estimation, timescale identification, or another representation appropriate to the observed process [6, 8,
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26]. The taxonomy is therefore defined at the level of spectral-temporal objects and relations, while the
method used to estimate those objects remains model dependent.

4.2 Characteristic Timescales and Temporal Modes

This subsection distinguishes characteristic timescales from oscillatory modes. Its objective is to prevent
frequency language from becoming a prerequisite for Type-II analysis and to establish a representation
that also applies to relaxation, accumulation, response, institutional cadence, and other processes that
possess meaningful rates without possessing a well-defined oscillation.

A characteristic timescale 7, > 0 describes the temporal extent over which a process & exhibits a
specified form of evolution. Its interpretation depends on the model and may refer to a relaxation time,
response time, recurrence interval, adjustment period, persistence scale, review interval, accumulation
scale, or another temporally meaningful quantity. Multiple-timescale systems can contain several such
quantities whose relative magnitudes shape system behavior [18].

The comparison of two characteristic timescales is represented by Equation 8.

Ti

pij = ®)
J

where p;; records the relative temporal scale of processes 7 and j.

Equation 8 makes the terms fast and slow relational. Values p;; < 1 indicate that process ¢ evolves
on a substantially shorter characteristic timescale than process j under the chosen model. The same
process can therefore be slow relative to one process and fast relative to another.

An oscillatory or recurrent temporal mode contains additional structure. When a meaningful phase
and frequency can be assigned, the local descriptor of mode k is represented by Equation 9.

my(t) = (Ag(t), wi(t), ¢ (1)), ©)

where Ay (t) denotes mode amplitude, wy,(t) its local angular frequency, and ¢ () its phase.

Equation 9 applies only when these quantities are meaningful under the selected representation. A
planning horizon, legal waiting period, institutional response delay, or monotonic accumulation process
can possess a characteristic timescale without constituting an oscillatory mode.

For a periodic mode with period T}, the relation between period, ordinary frequency, and angular
frequency is represented by Equation 10.

27
wi =27 fr = T (10)

Equation 10 provides the conventional frequency relation for periodic processes. The taxonomy
retains 7, as the more general timescale notation when periodicity is absent or when the relevant temporal
structure concerns adjustment, persistence, delay, or rate rather than recurrence.

This distinction determines an important taxonomic boundary. Timescale governance can apply to
processes without an oscillatory representation. Phase, synchronization, harmonic, resonance, interfer-
ence, and several cross-frequency categories require additional modal structure.

4.3 Local Spectral-Temporal Structure

This subsection specifies the local representation of temporal modes used in the remainder of the taxon-
omy. Its objective is to provide a common vocabulary for spectral amplitude, phase, modal support, and
temporal variation while preserving compatibility with nonstationary systems.

The local complex representation introduced in the Discussion Paper Note is given by Equation 1,
where Z(t,w) = A(t,w)e’**) The amplitude A(t,w) records the locally represented magnitude asso-
ciated with frequency w, while ¢(¢,w) records a corresponding phase where the representation supports
meaningful phase interpretation.
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The active spectral or modal support at time ¢ can be represented as the set of frequencies or modes
that satisfy a model-specific relevance criterion. This support is defined in Equation 11.

O = {w | A(t,w) satisfies the adopted relevance criterion} . (11)

Equation 11 intentionally leaves the relevance criterion model dependent. Depending on the em-
pirical setting, the criterion may involve amplitude, spectral power, persistence, statistical confidence,
causal relevance, institutional salience, or another justified threshold.

This construction allows the spectrum itself to change over time. Modes may appear, disappear,
strengthen, weaken, drift in frequency, or reorganize their relations. Such temporal variation is compat-
ible with evolutionary spectral and time-frequency perspectives [26, 6].

The distinction between €2; and A(t,w) also supports several later Type-II categories. Spectral-
selective governance may alter which modes belong to the effective support, modify their amplitudes,
change bandwidth, or reshape the relative weighting of spectral components. Spectral-regime gover-
nance operates at a higher level by changing the larger organization formed by these modes and their
relations.

4.4 Phase Relations and Temporal Locking

This subsection defines relative phase and sustained locking relations. Its objective is to separate phase
governance, which directly modifies temporal position, from synchronization and entrainment gover-
nance, which directly modifies sustained dynamical relations among temporal modes.

For modes ¢ and j, their instantaneous relative phase is represented by Equation 12.

Agij(t) = ¢i(t) — d;(1). (12)
Equation 12 describes temporal displacement between the two modes. Governance may directly
modify A¢;; through alignment, resetting, delay, advance, separation, or maintenance of a specified
offset.
Synchronization requires a sustained relation rather than a single phase configuration. A general
m : n phase relation between two modes is represented by Equation 13.

Z‘njm:n(t) = m¢z(t) — nqu(t), m,n € N. (13)

Equation 13 provides a compact representation for frequency and phase locking when ;7" (t) re-
mains bounded or concentrated around a stable relation over the relevant interval [25]. The special case
m = n = 1 describes a one-to-one phase relation, while other integer ratios permit higher-order locking
relations.

This formal distinction is important for Type-II classification. A one-time phase reset belongs to
phase governance when it directly changes temporal position. An intervention designed to establish or
maintain a persistent locking relation belongs to synchronization governance. A phase-resetting inter-
vention may subsequently produce locking, while the resulting synchronization remains a propagated
effect unless sustained locking itself forms part of the intervention.

Entrainment adds directional or mutual adjustment to this structure. An entrainment relation exists
when coupling with another process or driver causes a rhythm to adjust its temporal organization and
establish a sustained relation [25, 38]. The later taxonomy distinguishes mutual entrainment from asym-
metric entrainment because the distribution of temporal adjustment can carry important governance and
power implications.

4.5 Resonant Response Relations

This subsection defines resonance at the level required for governance classification. Its objective is
to distinguish enhanced forcing-response relations from synchronization, spectral selection, and general
amplification.
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A governed system may possess endogenous modes or response structures for which external or in-
ternal forcing produces frequency-dependent response. Let u¢(t) denote a forcing process characterized
locally by frequency wy, and let A, (wy) denote the magnitude of a selected system response. A generic
response-gain representation is introduced in Equation 14,

Gr(wy) = M (14)

Agp(wp)’

where Ay (wy) is the represented forcing amplitude and G- (wy) records the corresponding response
gain under the adopted model.

Equation 14 is a generic diagnostic representation. A resonant region is associated with frequencies
or parameter configurations for which the response becomes comparatively enhanced because of the sys-
tem’s endogenous response structure. The precise criterion depends on the dynamical model, damping,
nonlinearity, forcing structure, and observable under consideration [11, 25].

The governance distinction follows from the object of intervention. Amplifying an input belongs to
spectral-amplitude governance when the intervention directly changes the input magnitude. Modifying
damping, detuning a forcing relation, changing an endogenous response mode, or deliberately exploiting
aresponse peak may constitute resonance governance when the forcing-response relation itself forms part
of direct support.

The concept is consequently narrower than the colloquial use of resonance. Social agreement, popu-
larity, emotional identification, or rapid diffusion do not enter the resonance category solely because they
are described metaphorically as resonant. Type-II resonance governance requires a temporally specified
forcing-response structure.

4.6 Superposition, Interference, and Beat Structure

This subsection defines the domain in which superposition, interference, and beat governance become
meaningful. Its objective is to distinguish joint patterns produced by simultaneously present modes from
cross-frequency relations in which modes transform one another.

For a process admitting a linear or locally approximately linear modal representation, the observed
signal can be expressed through the superposition in Equation 15.

K
y(t) = Y Ar(t) cos (¢k(t)) +r(t), (15)
k=1

where r(t) represents residual variation outside the selected modal description.

Equation 15 makes the applicability condition explicit: superposition is a modeling assumption
whose validity must be established globally, locally, or approximately for the system under analysis.
Governance systems with strongly nonlinear mode interaction may require a different representation.

Interference concerns the joint temporal pattern generated by components in Equation 15. Rela-
tive phase can produce local reinforcement or cancellation even when the individual modes remain un-
changed. When two nearby frequencies coexist, their superposition can produce a slower envelope. For
two frequencies w; and wo, the associated angular beat frequency is represented by Equation 16.

Wheat = |w1 - LU2| . (16)

Equation 16 illustrates how an apparently slow variation can emerge relationally from the coexistence
of faster modes. The later category of beat governance concerns interventions that directly manage such
superpositional relations or their resulting envelopes.

The distinction from cross-frequency coupling is fundamental. Interference concerns what jointly
present modes produce through their combination. Cross-frequency coupling concerns how the state of
one mode changes a property or generative condition of another mode.
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4.7 Harmonic and Polyfrequency Organization

This subsection defines the broader organization of heterogencous temporal modes. Its objective is to
distinguish harmonic or polyfrequency coordination from sustained synchronization and to provide a
formal location for temporal coexistence without convergence toward a single rhythm.

A harmonic relation can occur when two frequencies lie near an integer ratio. The departure from an
m : n harmonic relation is represented by Equation 17.

O™ = mw; — nw;j. (17)

Equation 17 permits the relation between modes to be described without requiring exact equality.
Values of ¢;7"" close to zero indicate a near-m : n frequency relation under the selected scale and toler-
ance.

A harmonic relation alone does not establish synchronization. Two modes may retain an approximate
frequency ratio while their relative generalized phase continues to drift. Conversely, sustained m : n
locking under Equation 13 belongs to synchronization governance because the dynamical relation is
maintained through locking.

The category of polyfrequency organization is broader still. A system may contain modes whose
frequencies possess no simple integer relation and yet remain jointly viable. Quasiperiodic, incommen-
surate, polyrhythmic, and temporally differentiated organizations therefore remain admissible forms of
Type-II structure. Music provides useful formal and conceptual examples of structured relations among
tuning, spectrum, scale, consonance, and dissonance [30], while the governance framework extends
polyfrequency organization beyond musical criteria.

This distinction supports the concept of heterogeneous temporal coherence. The term refers to a
system-level capacity for differentiated temporal modes to remain relationally organized while preserv-
ing meaningful temporal differences. Its operational content must be specified for each domain through
persistence, bounded conflict, coordination performance, generative accessibility, or other explicit crite-
ria. It does not designate a universal mathematical measure of harmony.

4.8 Cross-Frequency and Modulation Relations

This subsection defines relations through which temporal modes condition or transform one another.
Its objective is to separate cross-frequency generative dependence from coexistence, superposition, and
harmonic organization.

Let ¢;(t) denote a temporal property of mode j, such as amplitude, phase, instantaneous frequency,
accessibility, or transmission strength. A generic cross-frequency dependence of mode j on mode ¢ is
represented by Equation 18.

Qj(t) = ]Cij (mi(t)v mj(t)v nt) ) (18)

where K;; denotes a model-specific coupling relation and 7; collects other relevant conditions.

Equation 18 is intentionally more general than any single cross-frequency statistic. Phase-amplitude,
phase-phase, amplitude-amplitude, frequency-frequency, gating, and slow-fast modulation can all be
represented through more specific choices of ¢; and K;;. Domain-specific cross-frequency research
provides examples of such distinctions [5, 36].

For example, the amplitude of a faster mode can depend on the phase of a slower mode. This special
case is represented by Equation 19.

Afast(t) = ICd)A (¢slow<t)) . (19)

Equation 19 provides a compact formal example of slow-phase modulation of fast-mode amplitude.
Governance analogues require an empirically specified mapping. A slow institutional cycle, for exam-
ple, may open or close opportunities for faster operational processes, while repeated fast events may
accumulate into modifications of a slower institutional or ecological process.
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Cross-frequency governance directly modifies a coupling relation such as KC;;, its strength, direction,
gating condition, or functional form. A change in one mode that later influences another through an
unchanged coupling remains classified according to the directly modified mode unless the coupling itself
is also governed.

4.9 Spectral-Regime Representation

This subsection defines the higher-order temporal object used by spectral-regime governance. Its objec-
tive is to collect modal composition and intermodal relations into a representation whose organization
can itself undergo qualitative change.

A local spectral regime is represented in Equation 20.

Et = (QtaAtv ¢t7£t7Rtazt7Ht7,Ct) ) (20)

where €2; denotes active modal support, A; the amplitude organization, ¢; phase structure, £; lock-
ing and entrainment relations, R; resonance relations, Z; superposition and interference relations, H;
harmonic and polyfrequency organization, and X; cross-frequency coupling.

Equation 20 treats a spectral regime as a structured configuration. The representation can there-
fore change even when some individual modes remain present. A system may move from dispersed to
concentrated modal organization, from weak to strong coherence, from several independent rhythms to
clustered locking, or from temporally diverse activity to dominance by a narrow set of modes.

Qualitative transitions among such configurations connect the Type-II framework with the broader
study of nonlinear regime change and critical transitions [11, 29]. Early-warning indicators and spectral
diagnostics remain epistemic tools. Spectral-regime governance arises when the organization represented
by Equation 20 becomes part of the direct intervention target.

4.10 Type-II Governance Objects

This subsection consolidates the formal objects developed above into the classification domain. Its ob-
jective is to establish a one-to-one organizational correspondence between the nine principal governance
families and nine classes of spectral-temporal objects while allowing each class to contain several more
specific mechanisms.

The principal Type-II object classes are represented in Equation 21.

QH - {7-787¢7 ‘C7R71.7H7,C72}a (21)

where T denotes timescale structure, S spectral profile and selective spectral organization, ¢ phase
structure, £ synchronization and entrainment relations, R resonance relations, Z superposition, interfer-
ence, and beat relations, H harmonic and polyfrequency organization, /C cross-frequency and modulation
relations, and 3 the higher-order spectral regime.

Equation 21 organizes the taxonomy around direct objects of intervention. The symbols do not imply
statistical independence, dynamical separability, or universal observability. In concrete systems, changes
in one object can propagate through several others.

The corresponding family labels remain those introduced in Equation 2. The distinction between
Or and Ly is useful: the former identifies the objects being governed, while the latter records their
taxonomic labels.

4.11 Direct Type-II Support

This subsection formalizes the direct-support criterion that governs Type-II classification. Its objective
is to separate the spectral-temporal structure directly targeted by governance from temporal changes that
emerge later through system propagation.
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Let U; denote a governance intervention acting upon the generative-relational system. The direct
Type-I1I support of the intervention is defined in Equation 22.

suppy; (U:) = {q € Qu | Y, directly transforms ¢} . (22)

Equation 22 is the central classificatory rule of the Type-II taxonomy. Direct transformation can oc-
cur through formal rules, institutional design, control action, allocation of temporal resources, schedul-
ing, coupling design, buffering, forcing, filtering, or another mechanism whose operative target can be
specified in spectral-temporal terms.

The taxonomic assignment is then obtained by mapping direct support to the corresponding Type-II
families. This assignment is represented in Equation 23.

An (Up) € Ly (23)

Equation 23 permits multiple labels. An intervention that directly changes cadence and relative phase
may belong to both timescale governance and phase governance. An intervention that directly changes
resonance conditions and cross-frequency coupling may belong to both corresponding families.

The direct-support principle also defines the boundary of propagated effects. Suppose a cadence
intervention later produces synchronization through an existing coupling structure. The synchronization
is a consequence of system evolution. The Type-II classification expands to synchronization governance
only when the locking relation itself forms part of the intervention’s direct support.

This distinction is model relative because intervention boundaries themselves depend on causal de-
scription. A policy described at a coarse institutional level may appear to alter several temporal properties
simultaneously, while a finer mechanism model may distinguish a directly modified cadence from down-
stream locking and resonance effects. Type-II classification therefore requires an explicit statement of
the intervention model.

4.12 Applicability of Type-II Families

This subsection introduces an applicability condition for Type-II classification. Its objective is to prevent
formal vocabulary from being assigned to systems that lack the structures required for the corresponding
concept.

Let M denote the model used to represent the governed process. The subset of Type-II families for
which the necessary formal objects are meaningfully defined under M is represented by Equation 24.

An(M) C Ly. (24)

Equation 24 restricts classification to families supported by the representation and assumptions of
the chosen model.

Timescale governance has a comparatively broad applicability domain because many nonperiodic
processes possess meaningful rates, delays, durations, or response times. Phase governance requires
a meaningful phase representation. Synchronization governance additionally requires multiple tempo-
ral processes and a sustained relation among them. Resonance governance requires a specified forcing-
response structure. Superposition and interference require a representation under which component com-
bination is meaningful. Harmonic-ratio governance requires identifiable frequencies. Cross-frequency
governance requires distinguishable temporal modes and an intermodal dependence relation. Spectral-
regime governance requires a sufficiently stable and interpretable modal or spectral organization.

The applicability condition therefore makes formal restraint part of the taxonomy itself. Terms drawn
from nonlinear dynamics, signal processing, music, or other technical domains are used only when their
defining structures can be specified. Metaphorical resemblance can motivate model construction, while
taxonomic assignment requires an explicit operational object.
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4.13 Representation Dependence and Observability

This subsection addresses the dependence of Type-II description on observation and representation. Its
objective is to clarify why a spectral-temporal taxonomy can provide systematic classifications without
presupposing a unique spectrum inherent in every social or institutional system.

Equation 7 shows that ©; depends jointly on the observed process, observation interval, and repre-
sentation operator. Changing O, W4, or Qyy, can reveal different temporal structures. A daily sampling
interval can obscure faster events. A short observation window can underrepresent slow processes. An
aggregate indicator can conceal out-of-phase subgroup activity. A global spectrum can hide transient
mode switching that becomes visible in a localized representation.

Such dependence is familiar in nonstationary and time-frequency analysis [26, 6]. In governance it
also has an epistemic consequence: the temporal organization available to the decision maker depends
partly on observation architecture.

Type-II classification therefore distinguishes the existence of a governance mechanism from the an-
alyst’s ability to identify it. An institution may directly impose a phase relationship even when available
data are too coarse to estimate that phase accurately. Conversely, an analyst may detect spectral coher-
ence without possessing evidence that any governance intervention directly targeted synchronization.

The later epistemic and operational section develops these limitations through observability, identi-
fiability, sampling, horizon length, measurement error, computational burden, and decision time.

4.14 Type-I and Type-1I Joint Coordinates

This subsection positions the Type-II representation alongside the structural taxonomy. Its objective is
to preserve the analytical independence of the two classifications while providing a common coordinate
description for governance interventions.

The joint assignment introduced in the Discussion Paper Note is given by Equation 4. Its first compo-
nent, Aj(U; ), records the structural objects directly transformed by an intervention. Its second component,
An(Uy), records the directly transformed spectral-temporal objects and relations.

The two coordinates answer different classificatory questions. A rule intervention can operate at a fast
cadence or a slow cadence. A relational intervention can synchronize actors, preserve phase separation,
damp a resonant coupling, or maintain polyfrequency coexistence. A generative background can carry
slow modes, rapid transitions, or several interacting timescales. Structural location therefore supplies
limited information about spectral-temporal organization.

The converse limitation also holds. Similar synchronization, resonance, or spectral-regime patterns
can arise through different combinations of rules, dynamics, relational structures, and generative back-
grounds. Type-II classification consequently does not reconstruct Type-I structure by itself.

This relation motivates a later theory of representation transformation. Given a Type-I structural con-
figuration and an intervention, one problem is to determine the spectral-temporal organization that can
be generated. Given a Type-II observation, another problem is to identify the set of structural configura-
tions capable of generating it. The potential many-to-one and one-to-many character of these mappings
is reserved for subsequent work.

4.15 Formal Boundary of the Type-II Taxonomy

This subsection consolidates the formal construction and specifies the boundary of the taxonomy before
the individual governance families are developed. Its objective is to distinguish classification, represen-
tation, diagnosis, and normative evaluation.

The Type-II taxonomy classifies governance according to direct spectral-temporal support. Temporal
observations such as a spectral peak, frequency drift, phase coherence, critical slowing down, or a beat
envelope are descriptors until an intervention directly operates upon the corresponding object or relation.
Analytical methods such as Fourier transforms, wavelet transforms, time-frequency distributions, phase
estimators, and coupling statistics remain methods of representation and inference.
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The nine families also carry no intrinsic normative ranking. Faster intervention, stronger synchro-
nization, greater coherence, reduced dissonance, enhanced resonance, broader bandwidth, or increased
spectral diversity can each support desirable or undesirable outcomes depending on the governed system,
affected subjects, distribution of costs and possibilities, and historical conditions.

The formal foundations developed in this section therefore serve a limited but necessary role. They
specify what can count as a Type-II governance object, how neighboring objects can be distinguished,
when particular concepts are applicable, and how direct support determines classification. The next sec-
tion begins the substantive taxonomy with Timescale Governance, the broadest Type-II family because
meaningful differences in temporal rate can exist even when oscillatory or spectral representations re-
main unavailable.

5 Timescale Governance

This section develops timescale governance as the first principal family of the Type-II generative-relational
taxonomy. Its objective is to classify interventions that directly transform characteristic rates, durations,
cadences, relative timescale relations, temporal separations, or transitions among temporal scales. The
section begins by specifying the direct timescale-support criterion and then develops fast-flow gover-
nance, slow-flow governance, fast-slow coupling governance, timescale-separation governance, cross-
timescale governance, multiscale governance, temporal acceleration and deceleration governance, timescale
buffering and insulation, cadence and event-rate governance, and timescale-transition governance. The
concluding taxonomy consolidates their boundaries and relations.

5.1 Timescale Structure and Direct Support

This subsection establishes the formal object of timescale governance. Its objective is to distinguish
direct intervention upon temporal rates from changes in temporal behavior that arise indirectly through
other governance mechanisms.

Let a governed system contain [V processes for which meaningful characteristic timescales can be
identified. Their local timescale structure is represented by Equation 25.

T(t) = (11(t), 12(t), ..., v (1)), (25)
where 7;(t) > 0 denotes the characteristic timescale assigned to process ¢ under the adopted repre-
sentation.

Equation 25 does not require each process to be periodic. A characteristic timescale may refer to re-
sponse, adjustment, recurrence, persistence, accumulation, review, relaxation, renewal, or another tempo-
rally meaningful process scale. This broader interpretation is consistent with multiple-timescale analysis,
in which qualitatively different rates can coexist within one dynamical system [18].

A governance intervention belongs to the timescale family when it directly transforms one or more
elements of 7, a relation among them, or an institutional cadence that participates in their effective
organization. The corresponding support condition is represented by Equation 26.

T N suppy (Ur) # 2, (26)

where the intersection is understood to include modeled relations among the elements of 7.

Equation 26 separates timescale governance from temporal consequences produced through propaga-
tion. A rule change that incidentally accelerates administrative behavior remains classified by its direct
Type-II support unless the rate of administration forms part of the intervention target. Conversely, an
intervention that explicitly shortens a response interval, lengthens a deliberative period, separates fast
and slow processes, or modifies an institutional review cadence directly operates on timescale structure.

The category is therefore broader than oscillatory frequency governance. Processes can be temporally
fast or slow while exhibiting no stable periodicity. This feature gives timescale governance the widest
applicability domain among the nine Type-II families.
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5.2 Fast-Flow Governance

This subsection develops fast-flow governance as intervention directed toward processes whose charac-
teristic timescale is short relative to relevant system, decision, or observation scales. Its objective is to
distinguish the governance of rapidly evolving processes from a general preference for rapid decision
making.

Let 77 denote the characteristic timescale of a process treated as fast relative to a reference process
with timescale 7,.. Their relative scale is represented by Equation 27.

prr=L <1, 7)
Tr

Equation 27 defines fastness relationally. A process can qualify as fast relative to one process while
remaining slow relative to another. The classification therefore requires an explicit reference scale.

Fast-flow governance directly organizes the observation, response, or evolution of processes in such a
short-timescale domain. Examples include emergency monitoring, rapid operational coordination, high-
frequency inspection of unstable infrastructure, real-time traffic control, short-cycle epidemic response,
and institutional procedures activated when system change outpaces ordinary review.

Crisis governance provides an important institutional context. Crisis conditions can compress the
time available for sense making, coordination, and decision, requiring governing processes to operate
at substantially shorter intervals than during routine administration [4]. Type-II classification isolates
the temporal mechanism within such arrangements. Increasing observation frequency, shortening re-
sponse intervals, or shifting an operational process into a faster update regime can constitute fast-flow
governance when those rate changes are direct intervention objects.

Fast-flow governance carries no general presumption of superiority. Higher update rates can improve
responsiveness while increasing noise sensitivity, coordination burden, resource consumption, and sus-
ceptibility to transient fluctuation. The appropriate rate depends on the dynamics being governed, avail-
able information, decision costs, and coupling with slower processes.

5.3 Slow-Flow Governance

This subsection develops slow-flow governance as intervention directed toward processes whose charac-
teristic timescale is long relative to relevant operational processes. Its objective is to identify governance
mechanisms that preserve, modify, or intentionally sustain slow temporal development.

Let 7, denote the characteristic timescale of a slow process and 7 that of a faster reference process.
Their separation is represented by Equation 28.

s (28)
Tf

Equation 28 describes a relative temporal separation and does not assign slow processes to any fixed
Type-I structural layer.

Slow-flow governance can concern institutional learning, infrastructure renewal, educational forma-
tion, ecological regeneration, demographic change, long-horizon capacity formation, maintenance of
organizational memory, or other processes whose consequential evolution unfolds over long intervals.
Historical-institutional analysis demonstrates the importance of long temporal sequences and cumulative
development in political processes [24], while adaptive-governance research emphasizes the interaction
of slower and faster processes in social-ecological systems [10].

A central governance problem arises when slow processes remain weakly visible within short po-
litical or administrative observation windows. Their low rate of change can make them appear locally
stable even when cumulative evolution is consequential. Slow-flow governance can therefore include
sustained observation, protected long-horizon investment, gradual capacity formation, and institutional
procedures whose evaluation intervals correspond to the temporal scale of the process being governed.

Slow-flow governance also includes intentional preservation of slowness. Deliberation, ecological
recovery, scientific verification, legal review, and institutional learning can lose important properties if
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compressed beyond their viable temporal range. Governance can consequently protect a process from
demands for continuous acceleration.

5.4 Fast-Slow Coupling Governance

This subsection develops fast-slow coupling governance as intervention directed toward the relation be-
tween processes evolving at substantially different rates. Its objective is to move beyond separate gov-
ernance of fast and slow variables and identify their coupling as a direct temporal object.

A basic fast-slow system can be represented through two groups of variables. This relation is ex-
pressed in Equation 29.

T = F(:r,z,u),

29
z=eG(x,z,u), D<exl, 29)

where x denotes comparatively fast variables, z comparatively slow variables, u governance input,
and ¢ encodes the separation of characteristic rates.

Equation 29 provides a standard formal language for multiple-timescale dynamics [18]. Its gover-
nance significance lies in the mutual dependence of processes whose rates differ. Slow variables can
shape the conditions within which fast trajectories unfold, while accumulated fast activity can progres-
sively alter slow variables.

Fast-slow coupling governance therefore directly modifies relations across these temporal sectors.
An intervention may alter how rapidly short-cycle resource use accumulates into long-term ecological
degradation, how high-frequency operational events contribute to organizational learning, how slow in-
stitutional review constrains emergency action, or how long-run capacity affects short-run response.

The direct object here is the cross-timescale relation. Changing only the fast variable is fast-flow
governance. Changing only the slow variable is slow-flow governance. Directly modifying the mecha-
nism through which fast and slow processes condition one another enters fast-slow coupling governance
and may also receive a cross-frequency classification later when a modal representation is available.

Fast-slow coupling is therefore an important interface between timescale governance and the later
family of cross-frequency and modulation governance. The former requires differentiated characteristic
timescales. The latter requires distinguishable temporal modes and a more specific intermodal relation.

5.5 Timescale-Separation Governance

This subsection develops timescale-separation governance as intervention that directly increases, main-
tains, or institutionalizes temporal separation among processes. Its objective is to identify temporal
differentiation itself as a possible governance mechanism.
For two processes i and j, the logarithmic separation of their characteristic timescales is represented
by Equation 30.
Dj; = 10g%

: (30)

Equation 30 provides one simple scale-independent representation of relative temporal separation.
Larger values correspond to greater separation under this descriptor.

Governance may deliberately preserve such differentiation. Long-term scientific review can be insu-
lated from daily political controversy. Constitutional revision can proceed on a different timescale from
ordinary administration. Ecological regeneration can be protected from short-cycle extraction pressures.
Strategic planning can be temporally separated from real-time operational response.

The mechanism is especially important when rapid fluctuations in one process would otherwise prop-
agate into a slower process whose generative function depends on continuity. Nearly decomposable sys-
tems provide a broader systems intuition for such differential rates and limited cross-level propagation
[32].
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Timescale separation remains distinct from institutional isolation. Structurally connected processes
can operate at intentionally different rates. Type-I relational structure and Type-II temporal separation
can therefore vary independently.

5.6 Timescale-Coordination Governance

This subsection develops timescale-coordination governance as intervention directed toward the func-
tional relation between a governing process and the characteristic rate of the process being governed.
Its objective is to replace a universal rate-matching rule with a more general concept of rate-sensitive
coordination.

Let At, denote the characteristic interval between relevant governance observations, decisions, or
updates, and let 7; denote the characteristic timescale of process 7. Their relative cadence is represented
by Equation 31.

At
Xg,i = Tg‘ (31)

[

Equation 31 records how the governance cadence is positioned relative to system evolution.

Values of x4 ; carry no universal normative interpretation. A very small value can support close mon-
itoring and can also create excessive reactivity. A very large value can preserve institutional stability and
can also allow consequential changes to develop between interventions. The relevant interval depends
on observation requirements, response delays, noise, costs, reversibility, and the consequences of missed
change.

Public-administration research already recognizes speed, duration, timing, deadlines, and horizons as
distinct governing resources [14]. Timescale-coordination governance develops this insight by treating
the relation between institutional cadence and system rate as a direct Type-II object.

The appropriate relation may involve approximate matching, deliberate oversampling, slower review,
staggered response, or another rate structure. The category therefore avoids treating equality between
governance frequency and system frequency as a general principle.

5.7 Cross-Timescale Governance

This subsection develops cross-timescale governance as intervention in which a process operating at
one characteristic scale deliberately governs a process operating at a substantially different scale. Its
objective is to distinguish useful temporal asymmetry from maladaptive rate mismatch.

Cross-timescale governance arises when temporal difference is itself part of the governance design.
A slow constitutional structure can constrain rapidly changing political action. A long-horizon infras-
tructure plan can shape short-cycle investment decisions. A high-frequency safety system can protect
a slowly evolving physical asset. Rapid emergency controls can temporarily stabilize a process whose
long-term resolution requires slower institutional adaptation.

The distinguishing feature is intentional governance across a temporal separation. This category
therefore differs from a diagnostic claim that two processes are mismatched. A mismatch describes a
relation that may be ineffective or harmful. Cross-timescale governance describes an intervention whose
design explicitly uses differentiated rates.

The effectiveness of such arrangements depends on coupling. A slow process with no operative
relation to a fast process cannot govern it merely by existing on a longer timescale. Cross-timescale
governance requires a specified channel through which the slower or faster mechanism influences the
process located at another temporal scale.

This category provides another interface with Type-I relational governance. The temporal relation
belongs to Type-II, while the channel that enables cross-timescale influence may be located in Type-I
relational or background structure.
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5.8 Multiscale Governance

This subsection develops multiscale governance as intervention that directly coordinates several charac-
teristic timescales rather than a single fast-slow pair. Its objective is to represent systems whose temporal
organization contains nested or distributed scales.

A multiscale timescale structure can be ordered locally as shown in Equation 32.

nM<nK - L TK. (32)

Equation 32 describes a strongly separated case. Multiscale governance also applies when the sepa-
rations are weaker or when several clusters of comparable timescales coexist.

Social-ecological research provides an important lineage for thinking across interacting scales. Pa-
narchy emphasizes processes of change operating across linked scales and the significance of cross-scale
interaction [12]. Adaptive-governance research likewise addresses governance across organizational lev-
els and changing ecological conditions [10].

A Type-II multiscale intervention may distribute monitoring and decision functions across daily,
seasonal, annual, and decadal windows. It may preserve rapid operational response, medium-term in-
stitutional learning, and long-term ecological or infrastructural regeneration within one governance ar-
chitecture. The relevant object is the organized coexistence and coordination of several characteristic
timescales.

Multiscale governance remains distinct from polyfrequency governance. Multiscale classification
requires multiple characteristic rates. Polyfrequency governance later concerns structured coexistence
among identifiable temporal modes and therefore carries stronger representational requirements.

5.9 Temporal Acceleration and Deceleration Governance

This subsection develops temporal acceleration and deceleration governance as direct intervention upon
the characteristic rate of a process. Its objective is to classify governance that intentionally changes how
quickly a process evolves.

Let 7, and Tf denote the characteristic timescale of process ¢ before and after an intervention. Their
relative change is represented by Equation 33.

== (33)

Equation 33 distinguishes acceleration and deceleration under a timescale representation. Values
a; < 1 indicate a shorter characteristic timescale, while «; > 1 indicate a longer one.

Acceleration governance can shorten response cycles, administrative processing, information trans-
mission, learning loops, or emergency mobilization. Deceleration governance can extend deliberation,
impose waiting periods, slow extraction, delay irreversible commitment, lengthen review, or allow re-
generative processes additional time.

The governance relevance of acceleration therefore extends beyond increasing efficiency. Changing
temporal rate can change which actors can participate, which information becomes available, which
errors can be corrected, and which slow processes remain visible. The normative consequences are
analyzed later under temporal power and generative conditions.

Acceleration and deceleration can also be temporary. Crisis governance may compress operational
timescales during an emergency and restore slower procedures during recovery [4]. A Type-II description
can therefore record both the altered rate and the transition between rate regimes.

5.10 Timescale Buffering and Insulation

This subsection develops timescale buffering and insulation as governance that limits the transmission
of temporal fluctuations from one process into another process evolving at a different rate. Its objective
is to identify protection of temporal autonomy as a distinct governance mechanism.
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Consider a fast process x¢(t) capable of perturbing a slower process zs(t). A generic effective
sensitivity of the slow process to fast variation is represented by Equation 34.

0%
Oxy

Equation 34 provides one local descriptor of cross-timescale sensitivity under a differentiable model.

Timescale buffering governance can reduce the effective transmission of high-frequency fluctuations
into slower processes. Institutional examples include protected review periods, reserve mechanisms,
delayed confirmation, cooling-off intervals, staged authorization, independent long-term planning, and
procedural requirements that prevent immediate fluctuations from automatically resetting slow commit-
ments.

Insulation can also operate in the opposite direction. A fast operational system may require temporary
autonomy from slow approval procedures when delay would create unacceptable risk. Governance can
therefore buffer fast processes from slow administrative latency while preserving later review.

The category is defined by temporal transmission rather than structural separation. Two units can
remain densely connected while their temporal coupling is filtered or buffered. Conversely, structural
separation can exist without producing meaningful temporal insulation.

Timescale buffering connects this family with later spectral-selective governance. When the buffer-
ing mechanism is explicitly represented as attenuation of a specified frequency band, spectral-selective
classification can also apply.

5.11 Cadence and Event-Rate Governance

This subsection develops cadence and event-rate governance as intervention upon the recurrence interval
or temporal density of governance actions and institutional events. Its objective is to distinguish temporal
cadence from the Type-I mechanism of event-triggered governance.

Let Ng([t,t + T]) denote the number of events of a specified type observed within an interval of
length T'. Their empirical event rate is represented by Equation 35.

Ng([t,t+1T])
—

Equation 35 provides a simple rate descriptor for events or recurring governance actions.

Cadence governance can directly change how often inspections occur, how frequently institutions
report, how often a committee meets, how rapidly a monitoring system updates, or how regularly a policy
is reviewed. Experimentalist governance provides an institutional example in which periodic reporting,
comparison, and revision form part of a recurrent governance architecture [28].

Cadence governance differs from event-based governance in the Type-I dynamical-process taxon-
omy. Event-based governance concerns the condition that triggers intervention. Cadence governance
concerns the temporal density, interval, or recurrence structure of interventions or institutional events. A
governance arrangement can therefore be both event-triggered and cadence-regulated.

Cadence can itself become adaptive. Reporting may occur monthly during routine operation and daily
during crisis. Inspection frequency may rise when uncertainty increases. Review intervals may lengthen
once a process stabilizes. Such arrangements combine cadence governance with timescale-transition
governance.

Ap(t;T) = (35)

5.12 Timescale-Transition Governance

This subsection develops timescale-transition governance as intervention directed toward changes in the
characteristic temporal regime of a governed process or governance system. Its objective is to classify
transitions between rates rather than intervention within a fixed rate regime.

A time-varying characteristic timescale can be represented by Equation 36.
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Ti :Ti(t). (36)

Equation 36 allows a process to accelerate, decelerate, or move between temporally distinct regimes
as system conditions change.

A transition can arise during crisis, institutional reform, technological change, ecological tipping dy-
namics, mobilization, recovery, or other changes in system organization. A governance system designed
around Tz-(l) may lose operational adequacy when the process moves toward Ti(z).

Timescale-transition governance directly manages this change. It may alter monitoring frequency
as a system accelerates, shift decision authority when ordinary procedures become too slow, restore
longer deliberative cycles after emergency compression, or progressively lengthen review intervals as
uncertainty declines.

The category differs from acceleration and deceleration governance through its emphasis on regime
change and adaptation of the governance architecture. Acceleration governance directly changes a pro-
cess rate. Timescale-transition governance manages a change in the temporal regime itself, including
changes that arise endogenously.

The distinction also creates an interface with spectral-regime governance. A change in characteristic
timescale can occur without a meaningful modal spectrum. When the transition involves reorganization
of modes, locking, coherence, or spectral composition, the later spectral-regime category may also apply.

5.13 Composition within Timescale Governance

This subsection consolidates relations among the timescale mechanisms developed above. Its objective
is to show how several direct timescale interventions can coexist within one governance arrangement
while preserving their analytical distinctions.

A governance system may contain fast operational processes, slow institutional processes, intermedi-
ate learning cycles, and variable review cadences. It may simultaneously accelerate emergency response,
buffer long-term planning from short-term volatility, coordinate observation cadence with system change,
and preserve a slow accountability process. These mechanisms belong to one Type-II family because
they operate upon timescale structure, while their direct objects remain distinguishable.

The composition of timescale mechanisms can also be sequential. A crisis may first activate fast-flow
governance, then introduce cross-timescale coordination between emergency and ordinary institutions,
and later restore slower procedures through timescale-transition governance. The temporal order of gov-
ernance mechanisms can therefore become part of the governance design.

Multiple mechanisms can also conflict. Increasing monitoring cadence may reduce the insulation of
a slow process from high-frequency fluctuation. Accelerating one institutional component may create
waiting or congestion in another. Strong timescale separation may protect long-term processes while re-
ducing information exchange across scales. Such tensions motivate later analysis of Type-1I composition,
epistemic constraints, and normative evaluation.

Table 1 summarizes the principal timescale-governance mechanisms developed in this section.

The taxonomy in Table 1 establishes the broadest temporal layer of Type-II governance. Its mecha-
nisms require meaningful characteristic rates and relations among them, while several subsequent Type-11
families require richer spectral or modal structure. The next section develops Spectral-Selective Gov-
ernance, in which the direct object shifts from characteristic timescale to the composition, amplitude,
support, bandwidth, and shaping of spectral modes.
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Table 1: Taxonomy of Timescale Governance Mechanisms

Mechanism Direct Temporal Governance Function Principal Boundary
Object
Fast-Flow Short characteristic Organizes observation, Fastness is relative to a
Governance timescale response, or intervention for specified reference scale
rapidly evolving processes
Slow-Flow Long characteristic Sustains, protects, or modifies ~ Slow structural change
Governance timescale processes whose and Type-I background

Fast-Slow Coupling
Governance

Timescale-Separation
Governance

Timescale-
Coordination
Governance
Cross-Timescale
Governance

Multiscale
Governance

Acceleration and
Deceleration
Governance
Timescale Buffering
and Insulation

Cadence and
Event-Rate
Governance

Timescale-Transition
Governance

Relation between fast
and slow processes

Difference among
characteristic
timescales

Relation between
governance cadence
and system timescale
Influence across
separated timescales

Several characteristic
timescales

Characteristic rate

Transmission across

temporal scales

Recurrence interval or

event density

Changing temporal
regime

consequential evolution is
slow

Changes how processes at
separated rates condition one
another

Maintains or increases
temporal differentiation
among processes

Organizes rate-sensitive
observation, decision, and
intervention

Uses a process at one
temporal scale to govern a
process at another
Coordinates governance
across nested or distributed
temporal scales

Shortens or lengthens the
temporal scale of a governed
process

Limits propagation of
fluctuations or delays between
processes

Changes how frequently
governance actions,
observations, or institutional
events occur

Manages movement between
characteristic rates or
governance cadences

governance remain
analytically distinct
Requires direct
intervention on the
cross-timescale relation
Temporal separation can
coexist with structural
connectivity
Appropriate coordination
does not imply equality
of rates

Requires an operative
cross-timescale channel

Multiple timescales do
not by themselves imply
polyfrequency structure
Rate change can be
temporary, persistent, or
reversible

Spectral filtering
becomes an additional
classification when
frequency-band
attenuation is directly
specified

Cadence differs from the
event condition that
triggers intervention

Spectral-regime
classification requires
additional modal
organization
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6 Spectral-Selective Governance

This section develops spectral-selective governance as the second principal family of the Type-II generative-
relational taxonomy. Its objective is to classify interventions that directly alter the representation, ampli-
tude, support, weighting, bandwidth, or distribution of temporal modes while preserving the distinction
between spectral intervention and intervention upon characteristic timescale alone. The section develops
low-pass, high-pass, band-pass, band-stop and notch, spectral-amplitude, spectral-weighting, bandwidth,
adaptive spectral-filtering, spectral-shaping, frequency-translation, mode-selective, and noise-shaping
governance. The concluding taxonomy consolidates their direct objects, applicability conditions, and
boundaries with neighboring Type-II families.

6.1 Spectral Structure and Direct Support

This subsection establishes the formal object of spectral-selective governance. Its objective is to dis-
tinguish direct transformation of spectral composition from changes in characteristic rate that are more
appropriately classified as timescale governance.

Let Z~(t,w) denote the local spectral-temporal representation before an intervention and Z (¢, w)
the corresponding representation after intervention. Under a linear or locally approximated spectral trans-
formation, the intervention can be represented by Equation 37.

Zt(t,w) = Hy(t,w)Z~ (t,w), (37)

where Hy(t,w) denotes the effective spectral action associated with governance intervention .

Equation 37 is a local representational device. It does not require the governed system to be glob-
ally linear or time invariant. When such an approximation is unsuitable, the spectral transformation
may instead be represented through a nonlinear, state-dependent, stochastic, or mode-specific operator.
Time-frequency and wavelet representations provide established resources for treating changing spectral
composition in nonstationary processes [6, 8, 26].

The principal direct objects of spectral-selective governance are spectral amplitude, spectral support,
relative modal weight, bandwidth, and the distribution of represented activity across temporal frequen-
cies. The corresponding direct-support condition is expressed in Equation 38.

S Nisuppy (Ur) # 9, (38)

where S denotes the spectral-profile component of the Type-II object domain introduced in Equa-
tion 21.

Equation 38 separates spectral-selective governance from a temporal outcome that merely happens
to change spectral content. An intervention that shortens an administrative review interval is primarily
timescale governance when the review interval is the direct object. An intervention designed specifically
to suppress rapid fluctuations while retaining slower variation directly acts upon spectral composition
and enters spectral-selective governance.

The distinction is especially important because fast and slow language can appear in both families.
Fast-flow governance governs a process located at a comparatively short characteristic timescale. Low-
pass governance modifies the relative transmission or influence of higher-frequency components within
a temporally varying process. The two classifications may coexist, while their direct objects remain
different.

6.2 Low-Pass Governance

This subsection develops low-pass governance as intervention that directly reduces the influence of
higher-frequency variation relative to lower- frequency components. Its objective is to classify gov-
ernance mechanisms that preserve slower variation while limiting transmission of rapid fluctuation.

An idealized low-pass spectral action is represented by Equation 39.
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0, |w|> we,

where w,. denotes a cutoff frequency.

Equation 39 provides an ideal limiting case. Practical governance mechanisms ordinarily produce
gradual attenuation, delay, nonlinear selection, or institutionally mediated filtering rather than an exact
spectral cutoff.

Low-pass governance can appear when institutions deliberately prevent short-term fluctuation from
automatically changing long-horizon commitments. Examples include averaging measurements over
longer windows, requiring persistent evidence before policy revision, buffering long-term plans from
daily market variation, using rolling indicators rather than instantaneous values, and delaying irreversible
decisions until rapid transients have decayed.

The governing objective is spectral selectivity rather than slowness itself. A long-term planning
institution is not automatically an instance of low-pass governance. Low-pass classification applies
when the institution directly attenuates relatively rapid variation while retaining or privileging slower
components.

Low-pass governance can support stability while creating epistemic costs. Rapid signals associated
with genuine transition can be attenuated together with noise. The choice of cutoff or attenuation profile
therefore affects the balance between robustness to transients and responsiveness to emerging change.

6.3 High-Pass Governance

This subsection develops high-pass governance as intervention that directly privileges or transmits faster
variation while reducing the influence of slowly varying background components. Its objective is to
distinguish sensitivity to rapid change from the broader category of fast-flow governance.

An idealized high-pass action is represented by Equation 40.

0, |w| < we,

Equation 40 represents the selective retention of variation above a specified frequency threshold.

High-pass governance can be useful when the governing task concerns deviation, rapid change, sud-
den acceleration, anomalous event density, or short-timescale instability. An early-response system may
suppress slowly varying baselines and direct attention toward rapid departures from them. Operational
monitoring may distinguish unusual short-term variation from long-term trends already handled by sep-
arate governance processes.

High-pass governance is analytically distinct from fast-flow governance. Fast-flow governance op-
erates upon a process whose characteristic evolution is rapid. High-pass governance can be applied to
a process containing both slow and fast components and selectively increase institutional sensitivity to
the faster part.

Selective emphasis on high-frequency variation also carries risks. Institutions organized around rapid
deviation can become insensitive to cumulative slow change. A governance architecture may therefore
combine high-pass monitoring with separate slow-flow observation.

6.4 Band-Pass Governance

This subsection develops band-pass governance as intervention that directly selects a bounded range of
temporal frequencies. Its objective is to classify governance mechanisms whose relevance is concen-
trated within a particular temporal band.

An idealized band-pass action is represented by Equation 41.
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Hgp(w) = 41
b (w) {O, otherwise, “1)

where wy and wy, define the lower and upper boundaries of the selected band.

Equation 41 expresses selective attention to an intermediate temporal range.

Governance frequently operates within bounded temporal windows. A monitoring system may be
designed to detect changes that persist longer than transient noise while remaining faster than ordinary
structural variation. A regulatory review process may focus on recurrent medium-term instability while
allocating both rapid operational events and multi-decade structural change to other institutions.

Band-pass governance is especially useful when very fast and very slow components have different
institutional meanings. The relevant governance question concerns the interval of temporal variation that
should directly inform a particular decision process.

The band boundaries are model dependent. Their selection requires an explicit account of observation
resolution, system dynamics, decision costs, and the institutional meaning assigned to temporal scales.

6.5 Band-Stop and Notch Governance

This subsection develops band-stop and notch governance as intervention that directly attenuates a bounded
frequency range while preserving temporal variation outside it. Its objective is to classify selective sup-
pression of specific recurrent temporal structures.

An idealized band-stop action is represented by Equation 42.

07 Wy S |w’ S Wh,,
Hps(w) = 42
s () {1, otherwise. 42)

Equation 42 describes suppression of a specified frequency band.

A narrow band-stop intervention can be interpreted as notch governance when the targeted range is
concentrated around a particular recurrent mode. Potential governance applications include suppression
of institutionally generated oscillations, reduction of recurrent congestion associated with a known cycle,
or temporal redesign intended to prevent one recurring pattern from dominating the response of a larger
system.

Band-stop governance differs from resonance damping. Band-stop governance directly attenuates a
spectral component or frequency range. Resonance governance directly modifies the relation through
which forcing and an endogenous response structure generate amplified response. An intervention can
perform both functions when it modifies both the spectral input and the resonant mechanism.

6.6 Spectral-Amplitude Governance

This subsection develops spectral-amplitude governance as direct intervention upon the represented mag-
nitude of one or more temporal modes. Its objective is to classify amplification and attenuation without
requiring exclusion of a frequency from the active spectrum.

For a selected mode k, amplitude intervention is represented by Equation 43.

AL = AL (1), gr(t) >0, (43)

where gy (t) denotes the governance-associated gain applied to mode k.

Equation 43 distinguishes amplification, attenuation, and preservation. Values g5, > 1 amplify the
represented mode, values 0 < g < 1 attenuate it, and g5 = 1 preserves its amplitude under the local
representation.

Governance can modify the intensity of recurrent activity while preserving its temporal frequency.
A public-information programme may increase the magnitude of participation within an existing insti-
tutional cycle. A stabilization mechanism may reduce the amplitude of recurring fluctuations without
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changing their period. A resource-allocation rule may strengthen one temporal activity relative to an-
other.

Spectral-amplitude governance concerns the directly represented magnitude of a mode. Resonance
amplification belongs to resonance governance when the gain arises through a forcing-response relation.
Cross-frequency amplitude modulation belongs to cross-frequency governance when the amplitude of
one mode is conditioned by another temporal mode.

6.7 Spectral-Weighting Governance

This subsection develops spectral-weighting governance as intervention that assigns different institu-
tional relevance, response strength, or decision weight to different temporal components. Its objective
is to extend spectral selection beyond binary transmission and suppression.

Let w(w,t) > 0 denote the governance weight assigned to a spectral component. A weighted repre-
sentation is expressed in Equation 44.

Zw(t,w) = w(t,w)Z(t,w). (44)

Equation 44 permits continuous variation in the institutional influence assigned to different temporal
components.

A governance system may give long-term trends greater influence than short-term variation while
retaining both. Another system may assign different decision weights to daily, monthly, annual, and
multi-year indicators. Spectral weighting therefore provides a more flexible structure than a simple
cutoff.

Weighting can also reflect asymmetry in consequences. A rare high-frequency instability may receive
a large governance weight because its potential damage is severe, while a common fluctuation with
limited consequence receives a smaller weight.

The weighting function remains normatively and empirically contestable. Type-II classification
records that different temporal components receive different direct weights. It does not determine which
weighting is legitimate or optimal.

6.8 Bandwidth Governance

This subsection develops bandwidth governance as intervention upon the range of temporal frequencies
to which a governance process can meaningfully observe, respond, or remain sensitive. Its objective is
to identify the breadth of temporal responsiveness as a governable property.

Let 24(t) denote the effective spectral support to which a governance mechanism responds. Its
bandwidth is represented by Equation 45.

By(t) = meas (24(1)) , (45)

where meas denotes an appropriate measure of the represented spectral range.

Equation 45 provides a general bandwidth descriptor rather than prescribing a particular frequency
geometry.

A narrow-band governance process concentrates attention on a restricted temporal range. A broad-
band process maintains sensitivity across several timescales. Institutional design can therefore expand
or contract the range of temporal variation entering observation and decision.

Bandwidth governance becomes especially important in heterogeneous systems. An institution opti-
mized for daily variation may remain effectively blind to decadal change. A long-horizon planning body
may have insufficient temporal resolution for fast instability. A multi-institutional system can distribute
different frequency ranges across different governance units.

Bandwidth should therefore be distinguished from observation horizon. A long observation hori-
zon can support low-frequency inference while the governance mechanism remains insensitive to high-
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frequency variation. A broad-band mechanism may require both sufficient horizon and sufficient sam-
pling resolution.

6.9 Adaptive Spectral-Filtering Governance

This subsection develops adaptive spectral-filtering governance as intervention in which the spectral
selection rule changes with system conditions, observed variation, or governance objectives. Its objective
is to classify dynamically adjustable spectral sensitivity.

A time-varying spectral action is represented by Equation 46.

Hy = Hy (t,w; 0y), (46)

where ©; denotes the currently estimated spectral-temporal state.

Equation 46 allows cutoff frequencies, spectral weights, bandwidth, or attenuation strength to change
as the governed system evolves.

Adaptive filtering can occur when an institution increases sensitivity to rapid variation during crisis,
returns to stronger low-pass filtering during routine operation, expands monitored frequency ranges when
uncertainty increases, or changes the persistence threshold required before a fluctuation affects policy.

This mechanism combines spectral selectivity with temporal adaptation. Changing the filter does
not automatically constitute timescale-transition governance. Both classifications apply when the inter-
vention also directly changes the characteristic cadence or temporal regime of the governance process
itself.

Adaptive spectral filtering also increases epistemic demands. The system must estimate enough
of the current temporal organization to justify modifying its own spectral sensitivity. Errors in mode
identification or spectral estimation can consequently alter the intervention structure.

6.10 Spectral-Shaping Governance

This subsection develops spectral-shaping governance as intervention directed toward the overall distri-
bution of represented activity across frequencies. Its objective is to generalize beyond individual filtering
operations and allow deliberate redistribution among several temporal modes.

Let P(t,w) denote a nonnegative spectral-power or spectral-intensity representation. A normalized
spectral distribution is defined in Equation 47.

p(w) = L E@) 47)

/ Pt

provided the denominator is finite and positive.

Equation 47 represents the relative distribution of spectral intensity across active frequencies.

Spectral-shaping governance directly changes this distribution. It may reduce dominance by one tem-
poral component, redistribute activity toward several bands, flatten excessively concentrated temporal
organization, or intentionally increase the prominence of selected modes.

The category is broader than low-pass, high-pass, or band-pass governance. Those mechanisms
provide specific spectral-selection structures. Spectral-shaping governance concerns the desired organi-
zation of the distribution as a whole while remaining below the higher-order regime level developed in
Section 13.

The boundary with spectral-regime governance concerns the object of intervention. Spectral shap-
ing modifies the spectral profile. Spectral-regime governance addresses qualitative organization among
modes, locking relations, coherence, cross-frequency structure, and other higher-order features collected
in Zt.
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6.11 Frequency-Translation Governance

This subsection develops frequency-translation governance as intervention that directly moves an identi-

fiable temporal mode from one frequency region to another while retaining a meaningful relation to the

original mode. Its objective is to distinguish modal relocation from general acceleration or deceleration.
A local frequency translation is represented in Equation 48.

wi (t) = wy (1) + Awg(2). (48)

Equation 48 describes a shift in the represented frequency of mode k.

Governance examples can include redesigning a recurrent institutional cycle from one frequency
to another, shifting periodic monitoring from monthly to weekly operation, or deliberately relocating
recurring activity away from a frequency range associated with congestion or interaction with another
mode.

Frequency translation commonly co-occurs with acceleration or deceleration governance because
changing recurrence frequency changes the associated period. The spectral-selective label becomes in-
formative when the intervention is modeled explicitly in terms of an identifiable temporal mode and its
movement within spectral organization.

When no meaningful modal or frequency representation exists, the more general timescale classifi-
cation should be used.

6.12 Mode-Selective Governance

This subsection develops mode-selective governance as intervention directed toward an identifiable tem-
poral mode whose significance is not adequately described by a simple contiguous frequency band. Its
objective is to allow spectral-temporal classification in systems where modes possess state-dependent,
localized, or dynamically coherent structure.

Let M; = {mi(t),...,mx(t)} denote a selected modal representation. The subset directly targeted
by governance is represented by Equation 49.

My (t) € M. (49)

Equation 49 permits intervention on individual modes without requiring those modes to correspond
to ideal Fourier frequencies.

Mode-selective governance can suppress, preserve, amplify, or redirect one temporally coherent pat-
tern while leaving other modes comparatively unchanged. This becomes useful for nonstationary or
nonlinear systems in which temporal organization is better represented through empirical or dynamical
modes than through fixed frequency bands.

The category reinforces the methodological plurality of Type-II governance. Fourier, wavelet, time-
frequency, and other modal representations provide different ways of identifying temporal organization
[6, 8]. The governance category depends on the directly targeted mode rather than on the mathematical
method used to estimate it.

6.13 Noise-Suppression and Noise-Shaping Governance

This subsection develops noise-suppression and noise-shaping governance as intervention upon tempo-
ral variation designated as decision-irrelevant, measurement-contaminating, or operationally disruptive
under an explicit model. Its objective is to classify selective treatment of stochastic or residual variation
while avoiding an assumption that all high-frequency activity constitutes noise.

Let the observed process be decomposed under a selected model into a represented component s(t)
and residual component n (). This decomposition is expressed in Equation 50.

y(t) = s(t) + n(t). (50)
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Equation 50 is model dependent. The designation of n(t) as noise requires justification through
measurement, decision relevance, causal interpretation, or another explicit criterion.

Noise-suppression governance reduces the influence of such residual variation upon observation or
decision. Noise-shaping governance changes the spectral distribution of residual influence, potentially
relocating it away from frequency ranges that are especially consequential for the governance process.

The category requires particular caution in social and political systems. Variation classified as noise
by one institutional model may encode heterogeneous experience, minority signals, early-warning in-
formation, or emerging change. Spectral suppression therefore carries epistemic and normative conse-
quences beyond technical smoothing.

Noise governance also differs from high-frequency suppression. Noise may occur across several
frequency ranges, while high-frequency activity can contain meaningful system information. The gover-
nance model must therefore specify why a component is treated as noise rather than inferring noise from
frequency alone.

6.14 Composition within Spectral-Selective Governance

This subsection consolidates relations among the spectral-selective mechanisms developed above. Its
objective is to distinguish their direct objects while showing how several mechanisms can compose
within one governance architecture.

A single intervention may combine low-pass attenuation, selective amplification of a medium-frequency
mode, expanded monitoring bandwidth, and adaptive modification of the filtering rule. These mecha-
nisms belong to one Type-II family because they directly operate upon spectral profile, while their spe-
cific transformations remain distinguishable.

Spectral-selective mechanisms can also be distributed across institutions. One unit may process
high-frequency operational variation, another may extract slower trends, and a third may integrate in-
formation across several bands. Such an arrangement can combine spectral-selective governance with
Type-I relational governance because institutional structure determines how frequency-specific informa-
tion circulates.

Composition also creates tradeoffs. Narrow filtering can improve robustness while removing weak
transition signals. Broad bandwidth can increase temporal coverage while raising information and com-
putational burden. Aggressive noise suppression can improve decision stability while erasing heteroge-
neous signals. Adaptive spectral selection can increase responsiveness while making governance more
dependent on uncertain online estimation.

Table 2 summarizes the principal spectral-selective mechanisms developed in this section.

The taxonomy in Table 2 extends Type-II governance from characteristic rate to the distribution
and selective influence of temporal modes. Its mechanisms can operate without changing the relative
temporal position of the retained modes. The next section develops Phase Governance, where the direct
object shifts from spectral magnitude and support to temporal position, relative phase, phase offsets,
resetting, separation, dispersion, and phase-sensitive windows.
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Table 2: Taxonomy of Spectral-Selective Governance Mechanisms

Mechanism

Direct Spectral
Object

Governance Function

Principal Boundary

Low-Pass Governance

High-Pass
Governance

Band-Pass
Governance

Band-Stop and Notch
Governance

Spectral-Amplitude
Governance

Spectral-Weighting
Governance

Bandwidth
Governance

Adaptive
Spectral-Filtering
Governance
Spectral-Shaping
Governance

Frequency-
Translation
Governance

Mode-Selective
Governance

Noise-Suppression
and Noise-Shaping
Governance

Higher-frequency
transmission

Lower-frequency
transmission

Bounded spectral
interval

Specified spectral
interval or narrow

mode

Mode amplitude

Relative modal weight
Range of temporal
sensitivity

Time-varying
spectral-selection rule

Distribution of

spectral intensity

Frequency location of
an identifiable mode

Identifiable temporal
mode

Modeled residual
variation

Attenuates rapid variation
while retaining slower
components

Privileges rapid variation or
deviation relative to slow
background

Selects a specified temporal
frequency range

Suppresses a bounded recurrent
temporal component

Amplifies or attenuates
selected temporal modes

Assigns differentiated
institutional influence to
temporal components

Expands or contracts the
frequencies accessible to
governance

Changes spectral sensitivity
according to system conditions

Redistributes activity or
influence across several
frequencies

Moves recurrent activity from
one spectral region to another

Targets a dynamically or
empirically distinguishable
mode

Reduces or redistributes
variation classified as
operationally irrelevant or
disruptive

Distinct from governing
a slow process itself

Distinct from fast-flow
governance

Requires justified lower
and upper spectral
boundaries

Resonance damping
targets a
forcing-response
relation
Cross-frequency
modulation applies
when another mode
controls the amplitude
Weighting need not
remove any frequency
from the representation
Bandwidth differs from
observation horizon and
sampling interval
Requires estimation
sufficient to justify
filter adaptation
Higher-order
spectral-regime
organization includes
intermodal relations
Timescale acceleration
or deceleration remains
the broader
classification when
modal structure is
unavailable

The category is
independent of the
estimation method used
to identify the mode
Noise status requires
explicit epistemic and
empirical justification
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7 Phase Governance

This section develops phase governance as the third principal family of the Type-II generative-relational
taxonomy. Its objective is to classify interventions that directly transform the temporal position of an
oscillatory or recurrent process, the relative phase among several processes, or the phase-dependent
interval within which an activity becomes accessible. The section first specifies phase structure and
direct support and then develops phase-alignment governance, phase-offset governance, phase-resetting
governance, phase-advance governance, phase-delay governance, phase-separation governance, phase-
dispersion governance, phase-window governance, and phase-tracking and drift-correction governance.
The concluding taxonomy clarifies their boundaries with timescale, synchronization, entrainment, and
resonance governance.

7.1 Phase Structure and Direct Support

This subsection establishes the formal object of phase governance. Its objective is to distinguish direct
intervention upon temporal position from intervention upon characteristic rate, spectral magnitude, or
sustained locking relations.

For an oscillatory or recurrent mode ¢ with a meaningful phase representation, let its local phase be
denoted by ¢;(t). The phase state of IV represented modes is collected in Equation 51.

d)(t) - (¢1(t)7¢2(t)7 .- '7¢N(t>) € TN? (51)

where T denotes the circle and T? the corresponding N -dimensional phase torus.

Equation 51 treats phase as a circular variable. Values differing by an integer multiple of 27 therefore
represent the same phase position.

The relative phase between modes ¢ and j was introduced in Equation 12. For explicit circular
comparison, a wrapped phase difference can be represented by Equation 52.

AY(1) = Arg ei(@(t)*%(t))}, AY(t) € (—m,m], (52)

where Arg returns the principal argument.

Equation 52 provides a local measure of relative temporal position while respecting the circular
geometry of phase.

A governance intervention belongs to the phase family when phase or a specified phase relation
enters its direct Type-II support. The corresponding condition is represented by Equation 53.

¢ Nsuppy (Ur) # 9. (53)

Equation 53 includes direct intervention upon individual phase values, relative phases, phase distri-
butions, or phase-dependent accessibility relations.

Phase governance requires a meaningful phase representation. A deadline, waiting period, response
delay, or review duration can possess temporal structure without possessing a phase. Such cases remain
within timescale governance unless a recurrent or oscillatory process provides a justified phase coordi-
nate.

The distinction between phase governance and synchronization governance is also foundational.
Phase governance changes temporal position or relative phase. Synchronization governance, developed
in Section 8, concerns sustained dynamical relations such as bounded generalized phase difference or fre-
quency locking [25]. A one-time correction of phase can facilitate later synchronization while remaining
phase governance when sustained locking is outside the intervention’s direct support.
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7.2 Phase-Alignment Governance

This subsection develops phase-alignment governance as intervention that directly reduces relative phase
difference among selected recurrent processes. Its objective is to classify temporal coordination through
alignment while preserving the distinction between alignment and sustained locking.

Let ¢; and ¢; denote two represented phases. Alignment toward a target relative phase of zero can
be expressed through Equation 54.

Al =0, (54)

where Afj.’+ denotes the relative phase following the governance intervention.

Equation 54 represents temporal coincidence as the target relation. Exact equality is unnecessary
when the governance problem admits an acceptable alignment tolerance.

Phase-alignment governance can occur when reporting cycles are brought to the same temporal posi-
tion, emergency reviews are scheduled to coincide, institutional consultations are aligned before a joint
decision point, or several recurrent operational processes are deliberately brought into the same stage of
their cycles.

The direct object is temporal position. Two institutions can be aligned at one decision point and sub-
sequently drift apart because their endogenous frequencies differ. Such an arrangement remains phase-
alignment governance. An intervention that additionally maintains their relative phase over time enters
synchronization governance.

Alignment can also interact with Type-I relational governance. Establishing communication channels
among organizations modifies relational structure, while arranging their recurrent activities to occupy
corresponding temporal positions modifies phase structure.

7.3 Phase-Offset Governance

This subsection develops phase-offset governance as intervention that directly establishes or maintains
a specified nonzero temporal displacement between recurrent processes. Its objective is to recognize
ordered temporal difference as a governance structure alongside temporal coincidence.

Let ¢ € (—m, ] denote the target phase offset between modes i and j. The target relation is
represented by Equation 55.

o, + *
NSt 5 (55)

Equation 55 includes phase alignment as the special case 6;; = 0, while phase-offset governance
concerns cases in which a nonzero displacement carries functional importance.

Governance can deliberately stagger recurrent activities. Inspection, maintenance, reporting, pro-
curement, emergency readiness, or resource allocation cycles may be placed at different phases so that
all units do not generate peak demand simultaneously. A joint process can also be organized sequentially,
with the output of one recurring stage becoming available at an appropriate phase for another.

A nonzero offset can therefore support coordination. Temporal coordination does not require simul-
taneity, and simultaneous action can itself create congestion or correlated exposure.

Phase-offset governance differs from phase-delay governance in analytical role. Offset governance
specifies a desired relation between recurrent processes. Delay governance directly shifts a process later
relative to its prior phase or reference position. A delay can be the operation through which a target phase
offset is established, allowing both classifications when both objects are explicit parts of intervention
design.

7.4 Phase-Resetting Governance

This subsection develops phase-resetting governance as intervention that directly assigns a new phase to
a recurrent process relative to its current cycle. Its objective is to classify discrete temporal reorientation
without requiring a change in the process’s characteristic frequency.

45



A phase reset applied at intervention time ¢, is represented by Equation 56.

oi(t,) = Pi (¢i(ty ), ur) (56)

where u, denotes the resetting intervention and P; the resulting phase-reset map.

Equation 56 allows the phase shift to depend on the pre-intervention phase. Phase-resetting responses
of oscillatory systems are well established within the study of biological and nonlinear rhythms [38, 25].

Governance analogues include restarting a recurring administrative cycle from a newly defined ref-
erence date, resetting a review sequence following institutional disruption, reinitializing coordinated op-
erational cycles after an emergency, or redesignating the starting point of a recurring planning process.

Phase resetting differs from frequency translation. A reset changes the position of a process within
its cycle. Frequency translation changes the rate at which recurrent cycles occur. The two can coexist
when an intervention simultaneously changes both temporal position and recurrence frequency.

Phase resetting can also serve as an input into synchronization or entrainment. A reset may move an
oscillator into a region from which subsequent coupling establishes locking. The later locking remains
a separate Type-II mechanism unless the governance intervention directly targets that sustained relation.

7.5 Phase-Advance Governance

This subsection develops phase-advance governance as intervention that directly moves a recurrent pro-
cess forward relative to its reference phase. Its objective is to distinguish earlier temporal positioning
from general acceleration of the underlying process.

A phase advance of mode ¢ can be represented by Equation 57.

o = by + i, d; >0 (mod 2m). (57)

Equation 57 changes the temporal position of the mode while leaving its subsequent frequency un-
specified.

Governance may advance a recurrent review, bring forward a scheduled maintenance phase, initi-
ate an annual planning stage earlier in the cycle, or move a recurring consultation period forward so
that information becomes available before another institutional process reaches a consequential decision
point.

Phase advance differs from temporal acceleration. Acceleration changes the characteristic rate or
period of a process. Phase advance changes where the process currently lies relative to a reference cycle.
A process can be advanced once and then continue at its original rate.

The distinction becomes important when governance responds to anticipated events. Bringing a
review forward can alter temporal positioning while preserving the institutional duration and recurrence
interval of the review cycle.

7.6 Phase-Delay Governance

This subsection develops phase-delay governance as intervention that directly moves a recurrent process
later relative to its reference phase. Its objective is to classify postponement within recurrent temporal
structure separately from deceleration or extension of duration.

A phase delay of mode ¢ is represented by Equation 58.

o = by — i, 5; >0 (mod 27). (58)

Equation 58 shifts temporal position while leaving the characteristic recurrence rate conceptually
separable.

Governance may delay a recurring decision point until another process has generated necessary in-
formation, postpone a scheduled operational stage to avoid simultaneous demand, or shift a recurrent
institutional cycle away from a period of predictable congestion.
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Phase delay can support temporal coordination by creating information time, reducing overlap, or
establishing a desired offset among institutions. Prolonged delay can also alter accessibility, participation,
and distribution of waiting costs, which later enter the normative analysis of temporal power.

A delay imposed on a recurrent process should be distinguished from a longer processing duration.
The former changes temporal position. The latter changes a characteristic timescale. Both Type-II labels
apply when an intervention directly alters both objects.

7.7 Phase-Separation Governance

This subsection develops phase-separation governance as intervention that directly increases or preserves
temporal distance among recurrent processes. Its objective is to classify governance that reduces simul-
taneous exposure or overlap while allowing the underlying frequencies to remain unchanged.

For a set of phases {¢1, . .., ¢~ }, a minimum circular separation can be represented by Equation 59.
D?in = min ‘Arg [ei(@—dy)} ’ . (59)
i#j

Equation 59 provides one simple descriptor of the closest pairwise phase separation.

Phase-separation governance can stagger maintenance cycles, elections, reporting deadlines, resource-
intensive operations, or institutional reviews. The objective may be to avoid simultaneous system load,
preserve redundant capacity, reduce correlated failure, or ensure that one part of a system remains oper-
ational while another enters a resource-intensive phase.

Temporal separation can therefore contribute to resilience without changing network structure. Sev-
eral units can remain structurally connected while their recurrent activities are placed in different phases.

Phase separation is also distinct from desynchronization governance. A one-time or scheduled separa-
tion of temporal positions belongs to phase governance. Desynchronization governance directly weakens
or removes a sustained locking relation and is developed in Section 8.

7.8 Phase-Dispersion Governance

This subsection develops phase-dispersion governance as intervention directed toward the distribution
of phases across a population of recurrent processes. Its objective is to generalize phase separation from
pairwise relations to collective temporal organization.

For N phases, the Kuramoto order parameter provides a standard descriptor of collective phase con-
centration. It is represented by Equation 60.

N
r(t)e ) — ;Zeww, 0<r(t) <1, (60)
7j=1

where r(t) measures phase concentration and ) (¢) denotes the mean phase [19, 25].

Equation 60 provides a useful descriptive coordinate for phase distribution. Values near one indi-
cate strong phase concentration, while smaller values can indicate greater dispersion under the adopted
representation.

Phase-dispersion governance directly redistributes temporal positions across a set of activities. Gov-
ernance may spread reporting deadlines throughout a month, distribute maintenance periods across a
year, stagger admissions or service windows, or organize resource-intensive processes so that demand is
distributed across temporal phases.

The category is defined by distribution rather than pairwise separation alone. A system can preserve
a minimum pairwise offset while still clustering many units within a limited phase region. Dispersion
governance concerns the collective phase configuration.

The order parameter in Equation 60 is a diagnostic quantity and does not by itself define a gover-
nance objective. Greater dispersion carries no intrinsic normative superiority. Some systems require
concentrated action, while others benefit from temporal spreading.
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7.9 Phase-Window Governance

This subsection develops phase-window governance as intervention that makes an action, transition,
authorization, or opportunity conditional upon the phase of a recurrent process. Its objective is to classify
temporal accessibility defined by cyclic position rather than by clock time alone.

Let Wy C T denote an admissible phase region for an action a. Phase-dependent accessibility is
represented by Equation 61.

aisadmissibleatt <= ¢;(t) € W, (61)

Equation 61 makes the accessibility of an action conditional on temporal position within a recurrent
process.

Governance can use phase windows when an action is appropriate only during a particular stage of
an institutional, ecological, infrastructural, or operational cycle. A review may become actionable after
a recurring data collection phase. Maintenance may be restricted to low-demand stages of an operational
cycle. Resource use may be permitted during phases compatible with regeneration or replenishment.

Phase-window governance differs from a fixed calendar window when the governing condition is
defined relative to an evolving process rather than to an externally fixed date. If the underlying cycle
drifts, the admissible clock times can drift with it while the phase condition remains stable.

The category also differs from policy-window analysis. A policy window may describe a period of
political opportunity [16]. Phase-window governance applies when governance directly constructs or
enforces accessibility by reference to a recurrent phase structure.

7.10 Phase-Tracking and Drift-Correction Governance

This subsection develops phase-tracking and drift-correction governance as intervention that observes an
evolving phase relation and applies corrections when temporal displacement moves outside an admissible
region. Its objective is to classify adaptive maintenance of temporal positioning without presupposing
sustained synchronization.

Let 67;(t) denote a target relative phase and A?j (t) the observed relative phase. Their circular phase
error is represented by Equation 62.

(A® .
Equation 62 provides a local error coordinate for phase-sensitive governance.

A drift-correction mechanism can intervene when this error exceeds an admissible tolerance. The
intervention condition is represented by Equation 63.

SAOIE (63)

where €4 > 0 denotes the tolerated phase deviation.

Equation 63 allows governance to maintain a temporal relationship through intermittent correction
rather than continuous locking.

Institutional examples include periodically realigning reporting cycles, correcting scheduling drift
among coordinating organizations, adjusting recurring review stages when operational cycles shift, or
maintaining a desired stagger among redundant service systems.

Phase tracking remains distinct from synchronization when governance only restores phase position
intermittently and the represented processes retain independent temporal dynamics between corrections.
When the intervention creates a sustained coupling through which their phase relation remains bounded
endogenously, synchronization governance becomes the more specific classification.

Phase tracking also creates epistemic requirements. The relevant phase must be observable with
sufficient temporal resolution, and the phase estimator must remain meaningful as the underlying process
changes. These constraints are developed later in the epistemic and operational section.
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7.11 Composition within Phase Governance

This subsection consolidates the phase-governance mechanisms developed above. Its objective is to
clarify how alignment, offset, resetting, temporal shifting, separation, dispersion, phase-sensitive acces-
sibility, and drift correction can compose without collapsing into synchronization.

A phase intervention can contain several operations. A recurrent process may first be reset, then
advanced to a target position, and subsequently tracked to preserve an admissible offset. A population
of institutional cycles may be dispersed across the year while selected subsets remain locally aligned.
Phase windows may then define when cross-institutional actions become available.

Phase mechanisms can also be sequential. An emergency may trigger phase resetting across oper-
ational units, followed by temporary alignment during response and later redistribution into staggered
recovery schedules. The sequence can therefore move a system through several phase configurations
without changing the underlying recurrence frequencies.

Phase governance can combine with other Type-II families. Altering recurrence frequency while
changing phase produces a timescale or frequency-translation classification alongside phase governance.
Maintaining a sustained locking relation adds synchronization governance. Changing response ampli-
fication around a particular phase can enter resonance or cross-frequency governance when the corre-
sponding formal structure is directly targeted.

Several phase mechanisms can also conflict. Alignment can increase coordination while concentrat-
ing load. Dispersion can reduce correlated exposure while increasing coordination latency. Phase delay
can create information time while shifting waiting costs onto affected actors. Phase-window governance
can protect process integrity while limiting accessibility outside the permitted phase.

Table 3 summarizes the principal phase governance mechanisms developed in this section.

The taxonomy in Table 3 establishes phase as a Type-II governance object independent from charac-
teristic rate and spectral amplitude. Its mechanisms organize temporal position, displacement, distribu-
tion, and phase-sensitive accessibility while allowing recurrent processes to retain independent dynamics.

The next section develops Synchronization and Entrainment Governance. The direct object there
moves from phase configuration to sustained temporal relation, including full and partial synchroniza-
tion, cluster synchronization, phase locking, frequency locking, ratio locking, mutual and asymmetric
entrainment, desynchronization, synchronization resistance, and release from locking.
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Table 3: Taxonomy of Phase Governance Mechanisms

Mechanism

Direct Phase Object

Governance Function

Principal Boundary

Phase-Alignment
Governance

Phase-Offset
Governance

Phase-Resetting
Governance

Phase-Advance
Governance

Phase-Delay
Governance

Phase-Separation

Governance

Phase-Dispersion
Governance

Phase-Window
Governance

Phase-Tracking and

Drift-Correction
Governance

Relative phase
Target nonzero
relative phase
Current phase state
Forward phase
displacement

Backward phase
displacement

Pairwise phase

distance

Collective phase
distribution

Phase-dependent
accessibility

Deviation from a
target phase relation

Brings selected recurrent
processes toward a common
temporal position

Establishes an ordered
temporal displacement among
recurrent processes

Assigns a new temporal
position within a recurrent
cycle

Moves a recurrent process
earlier relative to a reference
cycle

Moves a recurrent process later
relative to a reference cycle

Staggers recurrent activities
and reduces temporal overlap

Spreads temporal activity
across the phase domain

Makes an action or transition
available within specified
cyclic positions

Observes and intermittently
corrects temporal drift

Alignment at a time
point does not imply
sustained locking
Temporal coordination
can preserve nonzero
phase difference
Resetting can occur
without changing
recurrence frequency
Phase advance differs
from acceleration of
characteristic rate
Phase delay differs
from lengthening
process duration
Separation of positions
differs from removal of
sustained
synchronization
Dispersion is a
collective property and
carries no intrinsic
normative rank
Requires a recurrent
phase reference rather
than clock time alone
Persistent endogenous
locking belongs to
synchronization
governance
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8 Synchronization and Entrainment Governance

This section develops synchronization and entrainment governance as the fourth principal family of the
Type-II generative-relational taxonomy. Its objective is to classify interventions that directly establish,
maintain, modify, weaken, resist, or release sustained temporal relations among recurrent processes.
The section distinguishes collective synchronization, partial and clustered coordination, phase locking,
frequency locking, ratio locking, mutual entrainment, asymmetric entrainment, desynchronization, syn-
chronization resistance, and release from locking. The central classificatory boundary concerns sustained
dynamical relation: phase governance organizes temporal position, while synchronization and entrain-
ment governance organize the persistence of temporal relations through coupling.

8.1 Synchronization Structure and Direct Support

This subsection establishes the formal object of synchronization and entrainment governance. Its objec-
tive is to distinguish a sustained temporal relation from a momentary phase configuration and to define
the direct support required for Type-II classification.

Let N recurrent processes possess meaningful phases ¢;(¢) and instantaneous frequencies w;(t).
Their temporal interaction can be represented through a general coupled-phase model. This structure
is expressed in Equation 64.

N
¢ =wi+ > KyTij (¢ — ¢i) +wi(t), i=1,...,N, (64)
j=1

where K;; denotes coupling strength, I';; a phase-interaction function, and u;(t) a governance input.

Equation 64 provides a generic formal representation rather than a universal model of institutional in-
teraction. Coupled-oscillator theory supplies established mathematical languages for frequency locking,
phase locking, collective synchronization, and entrainment [19, 25].

The synchronization and entrainment component of the Type-II object domain was denoted by £ in
Equation 21. A governance intervention belongs to this family when a sustained locking, coordination,
or entrainment relation enters its direct Type-II support. The corresponding condition is represented by
Equation 65.

L N suppy (Uy) # 2. (65)

Equation 65 distinguishes synchronization governance from phase intervention. A scheduled phase
alignment can place two recurrent processes at the same temporal position. Synchronization governance
directly establishes or modifies the relation through which that temporal relation persists across subse-
quent evolution.

This distinction also makes coupling central. Sustained synchronization generally depends on a
relation through which deviations affect subsequent temporal evolution. The coupling may be physical,
informational, institutional, algorithmic, procedural, or socially organized. Its representation must be
specified for the domain under study.

8.2 Full Synchronization Governance

This subsection develops full synchronization governance as intervention directed toward collective tem-
poral convergence across a selected set of recurrent processes. Its objective is to classify governance that
establishes a common temporal organization across the participating units.

For identical or sufficiently comparable phase processes, a strong form of full phase synchronization
can be represented by Equation 66.

¢i(t) — ¢j(t) = 0 (mod 27) for all selected i, j. (66)
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Equation 66 represents convergence toward a common phase relation. Other forms of complete
synchronization can involve state, frequency, or generalized synchronization according to the model
[25].

Governance analogues include recurrent joint operational cycles, common reporting rhythms, syn-
chronized maintenance windows, coordinated emergency response cycles, or institutional procedures
designed so that several units move through recurrent stages together.

Full synchronization can simplify coordination by reducing temporal uncertainty among participants.
Each unit can predict the temporal position of others from the shared rhythm. This can reduce waiting,
improve joint mobilization, and simplify transfer across recurring stages.

The same configuration can also concentrate exposure. If all participating units enter a vulnerable
phase simultaneously, disturbances can become correlated across the system. Full synchronization there-
fore carries no general normative privilege within the Type-II taxonomy.

8.3 Partial Synchronization Governance

This subsection develops partial synchronization governance as intervention that directly increases tem-
poral coherence among selected processes while preserving residual differences within the larger system.
Its objective is to classify governance between complete independence and complete collective locking.
Let the collective phase concentration be represented by the order parameter introduced in Equa-
tion 60. Partial synchronization can correspond to an intermediate regime in which Equation 67 holds.

0<r(t) <1 (67)

over a relevant interval, together with a model-specific persistence criterion.

Equation 67 is descriptive rather than a universal definition. Partial synchronization can also be
represented through subsets of locked modes, bounded phase relations among selected units, or other
collective measures [25].

Governance may intentionally coordinate only part of a system. Emergency services can share a
common operational rhythm while supporting agencies retain independent cycles. Selected jurisdictions
can synchronize reporting periods while others remain temporally autonomous. A regional network can
coordinate one recurring function without synchronizing the remainder of institutional activity.

Partial synchronization preserves the possibility of temporal heterogeneity inside a coordinated sys-
tem. This makes it especially relevant to generative-relational governance, where coordination can co-
exist with differentiated local temporal organization.

8.4 Cluster Synchronization Governance

This subsection develops cluster synchronization governance as intervention that organizes recurrent
processes into internally synchronized groups whose relations to other groups remain temporally differ-
entiated. Its objective is to identify mesoscopic temporal organization between individual independence
and global synchronization.

Let the set of participating processes be partitioned into clusters Cy, . . ., Cas. A cluster-synchronization
condition is represented by Equation 68.

¢i(t) — ¢j(t) = by fori,j € Ca, (68)

where J,; denotes the target within-cluster relation for the relevant cluster structure.

Equation 68 can be generalized to different forms of within-cluster locking and between-cluster phase
organization.

Cluster synchronization governance can organize institutions by function, jurisdiction, region, sector,
risk exposure, or operational role. Units within one cluster may share a reporting rhythm, while another
cluster operates on a different cycle. The larger system can therefore preserve temporal modularity.
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This mechanism creates an interface with Type-I modular and network governance. Structural clus-
tering concerns who is connected to whom. Temporal clustering concerns which recurrent processes
share sustained temporal relations. The two structures can coincide or diverge.

Cluster synchronization also provides a bridge toward harmonic and polyfrequency governance. Sev-
eral synchronized clusters can coexist at different frequencies or phases and jointly form a larger polyfre-
quency organization.

8.5 Phase-Locking Governance

This subsection develops phase-locking governance as intervention directed toward maintaining a bounded
or concentrated relative phase relation among recurrent processes. Its objective is to distinguish sustained
phase coordination from one-time phase alignment or offset.

For two modes, one-to-one phase locking can be represented by Equation 69.

|9i(t) — ¢;(t)] < €lock  (mod 27) (69)

over the relevant interval, where €1 > 0 denotes an admissible locking tolerance.

Equation 69 describes persistence of relative phase within a specified range. More general phase-
locking conditions can use the generalized phase relation introduced in Equation 13.

Governance can establish phase locking by requiring recurrent units to adjust their timing in response
to observed phase drift. Shared coordination protocols, recurrent feedback, automated scheduling, and
institutional rules for temporal correction can all provide coupling mechanisms.

Phase locking differs from phase tracking when the relation becomes sustained through the coupling
architecture itself. Intermittent external correction toward a target phase belongs primarily to phase-
tracking governance. A coupling mechanism that continuously or recurrently restores deviations into a
bounded relation enters phase-locking governance.

8.6 Frequency-Locking Governance

This subsection develops frequency-locking governance as intervention that directly establishes a sus-
tained relation among the average frequencies of recurrent processes. Its objective is to distinguish
equality of long-run rates from equality of instantaneous phase.

For two processes, one-to-one frequency locking can be represented by Equation 70.

w; = wj, (70)

where the overbar denotes an appropriate average over the relevant interval.

Equation 70 permits the phases themselves to remain offset or fluctuate within bounded relations.

Governance may require several organizations to complete one reporting cycle per quarter while
allowing them to begin their cycles on different dates. Operational units may share a common recurrence
rate while retaining different phase positions. A common regulatory cadence can likewise impose equal
recurrence rates without simultaneous activity.

Frequency locking therefore differs from phase alignment and from full phase synchronization. Equal
average frequencies can coexist with persistent phase offsets.

Frequency locking can also be produced through entrainment. The classification expands to entrain-
ment governance when the intervention directly concerns the process through which one rhythm adjusts
to another or to an external driver.

8.7 Ratio-Locking Governance

This subsection develops ratio-locking governance as intervention that directly establishes a sustained
integer-ratio relation among recurrent processes. Its objective is to classify temporal coordination in
which processes retain different frequencies while maintaining a stable m : n relation.
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For modes 7 and j, a ratio-locking condition is represented by Equation 71.

mw; = nwj, m,n € N. (71)

Equation 71 allows one process to complete several cycles while another completes a different num-
ber over the same interval.

Institutional examples can include nested reporting cycles, recurrent review systems in which one
higher-level review occurs after several lower-level cycles, or coordination architectures where opera-
tional and strategic processes maintain a stable integer-ratio cadence.

Ratio locking requires sustained dynamical or institutional maintenance of the relation. A coinciden-
tal integer frequency ratio belongs to harmonic description rather than synchronization governance when
no locking mechanism maintains it.

This boundary is important for the later distinction between synchronization and harmonic gover-
nance. A stable m : n relation generated and maintained through coupling is ratio locking. A structured
frequency relation that remains viable without sustained locking belongs to harmonic or polyfrequency
organization.

8.8 Entrainment Governance

This subsection develops entrainment governance as intervention that directly causes a recurrent process
to adjust its temporal organization in relation to another process or periodic driver. Its objective is to
classify driver-response temporal adaptation as a distinct form of sustained coordination.

Let a recurrent process possess an endogenous frequency w! and interact with a driver of frequency
wq. A generic forced phase model is represented by Equation 72.

¢ = Wi + Kl (¢a — ¢4) , (72)

where K4 denotes effective coupling with the driver.

Equation 72 provides a standard formal structure for temporal adjustment through coupling [25, 38].

Entrainment governance occurs when the adjustment relation itself is part of the intervention. A cen-
tral institution can establish a recurrent reporting cycle that gradually reorganizes the operating rhythms
of participating units. A shared external clock, common review cycle, or recurring coordination event
can likewise serve as an entraining structure.

The significance of entrainment extends beyond equal frequency. Entrainment can establish phase re-
lations, ratio locking, or stable response to an external periodic structure. Its defining feature is temporal
adjustment through coupling.

8.9 Mutual Entrainment Governance

This subsection develops mutual entrainment governance as intervention that supports reciprocal tem-
poral adjustment among recurrent processes. Its objective is to distinguish co-adjustment from driver-
dominated temporal organization.

A symmetric illustrative two-process model is represented by Equation 73.

¢1 = w1 + K12l'12 (g2 — 1), (73)
P2 = wa + Ko1l'91 (1 — ¢2) .
Equation 73 allows both processes to modify their temporal evolution through reciprocal coupling.
Governance can support mutual entrainment when institutions adapt their recurrent schedules in re-
sponse to one another, when joint planning procedures permit reciprocal adjustment of review cycles, or
when several actors negotiate a shared cadence that changes the temporal organization of each partici-
pant.
Mutual entrainment is relationally significant because temporal coordination emerges through co-
adjustment. The resulting rhythm can differ from the initial cadence of every participant.
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Reciprocity need not imply equal adjustment. The strength, cost, and direction of temporal adaptation
may remain asymmetric. The later normative analysis therefore treats mutual entrainment as a descriptive
mechanism and examines the distribution of adjustment separately.

8.10 Asymmetric Entrainment Governance

This subsection develops asymmetric entrainment governance as intervention in which one process or
actor substantially reorganizes its temporal structure in response to another process whose own temporal
organization changes comparatively little. Its objective is to identify a Type-II mechanism with direct
relevance to relational power.

For two coupled processes, a simple local measure of asymmetric temporal adjustment can be repre-
sented by Equation 74.

|Aw1|

T~ >0 74
|Aws| + €’ ¢ ’ 74

12 =
where Aw; denotes the change in characteristic frequency associated with entrainment and e regular-
izes the denominator.

Equation 74 is an illustrative descriptor rather than a universal measure of temporal power. Large
values can indicate that process 1 adjusts substantially while process 2 remains comparatively stable.

Institutional examples include subordinate organizations reorganizing their working cycles around a
dominant reporting institution, workers adapting sleep and activity rhythms to a platform’s scheduling
architecture, recipient organizations restructuring internal processes around donor deadlines, or local
institutions repeatedly adjusting to an externally fixed administrative calendar.

Asymmetric entrainment makes temporal power analytically visible. One actor may possess the
capacity to define a rhythm that others must adopt while bearing little reciprocal adjustment.

The existence of asymmetry does not by itself establish injustice. Emergency coordination, safety
systems, or shared infrastructures can justify asymmetric temporal organization under some conditions.
Normative evaluation requires analysis of legitimacy, necessity, alternatives, burden distribution, re-
versibility, and effects on the generativity of affected actors.

8.11 Desynchronization Governance

This subsection develops desynchronization governance as intervention that directly weakens, disrupts,
or removes a sustained synchronization relation. Its objective is to classify deliberate reduction of col-
lective temporal locking.

Let r(t) denote the collective phase order parameter from Equation 60. A simplified desynchroniza-
tion objective can be represented by Equation 75.

rt<r” (75)

over the specified governance interval, subject to the selected model and collective synchronization
measure.

Equation 75 provides one possible descriptor. Desynchronization can also be expressed through loss
of phase locking, reduced frequency locking, increased phase dispersion, or altered coupling.

Governance may deliberately desynchronize recurrent activities to reduce correlated failure, systemic
congestion, simultaneous resource demand, or collective vulnerability. Financial, infrastructural, admin-
istrative, or emergency systems can benefit from retaining temporal diversity when complete locking
would concentrate risk.

Desynchronization differs from phase separation because it directly targets the sustained locking re-
lation. Phase separation can place processes at different temporal positions while leaving the coupling
architecture intact. Desynchronization changes the relation through which their temporal behavior re-
mains coordinated.

55



Desynchronization also differs from temporal pluralism as a normative principle. It is a descriptive
governance mechanism whose desirability depends on system conditions.

8.12 Synchronization-Resistance Governance

This subsection develops synchronization-resistance governance as intervention that preserves the ca-
pacity of a process or subsystem to retain an independent temporal organization in the presence of
synchronizing pressure. Its objective is to classify protection against excessive or undesired temporal
convergence.

Let K;; denote effective coupling between processes ¢ and j, and let K. denote a model-dependent
threshold above which stable locking becomes possible. A simplified resistance condition can be repre-
sented by Equation 76.

Kt < K, (76)

for the synchronization mode that governance seeks to avoid.

Equation 76 is illustrative because synchronization thresholds depend on frequency distribution, net-
work topology, interaction functions, noise, and other system properties [19, 25].

Governance can create temporal autonomy through protected local scheduling, limits on externally
imposed reporting cycles, buffering of high-frequency coordination demands, preservation of indepen-
dent review rhythms, or institutional rights to maintain local temporal practices.

Synchronization resistance can support diversity, local adaptation, and redundancy. It can also reduce
interoperability or slow collective action. Its value therefore depends on the role of temporal indepen-
dence within the larger generative system.

This mechanism is particularly relevant where dominant institutions possess strong entraining ca-
pacity. Resistance governance can constrain the conversion of asymmetric coordination into pervasive
temporal dependence.

8.13 Locking-Release Governance

This subsection develops locking-release governance as intervention that allows a previously synchro-
nized or entrained process to recover independent temporal evolution. Its objective is to distinguish
deliberate exit from a locking regime from abrupt desynchronization alone.

Suppose two processes satisfy a generalized locking condition during an interval. Release from that
relation can be represented through Equation 77.

Z;L:n(t) € Biock — Zln@) ¢ Biock (77
where Bk denotes the model-specific bounded region associated with the sustained locking relation.
Equation 77 expresses transition out of a locking regime.

Governance may deliberately terminate a temporary emergency cadence, release institutions from
synchronized reporting after a joint programme ends, restore local cycles after centralized coordination,
or reduce coupling after a period of mandatory temporal alignment.

Locking release is especially important for temporary governance. A system can require synchro-
nization during a bounded interval while preserving a planned path back to temporal autonomy.

Release therefore has a different governance role from uncontrolled loss of synchronization. It is an
organized transition whose timing, sequence, and conditions can themselves be governed.

8.14 Composition within Synchronization and Entrainment Governance

This subsection consolidates the synchronization and entrainment mechanisms developed above. Its ob-
jective is to clarify how persistent temporal relations can be composed, distributed, intensified, weakened,
and released within one governance architecture.
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A governance system may combine several forms of locking. Local operational units can be phase
locked within clusters, clusters can maintain different phases, and a slower strategic cycle can remain
ratio locked to several faster operational cycles. A common external driver can entrain some processes,
while others participate through mutual adjustment.

Synchronization structures can also evolve sequentially. A crisis can begin with phase resetting,
proceed through strong synchronization of selected units, establish temporary asymmetric entrainment
around a central command cycle, and later use locking-release governance to restore differentiated insti-
tutional rhythms.

Several mechanisms can coexist with intentional temporal plurality. Partial or cluster synchroniza-
tion can maintain local coordination while preserving different rhythms elsewhere. Synchronization
resistance can protect selected subsystems from pervasive locking. Desynchronization can reduce corre-
lated risk when collective coherence becomes excessive.

Synchronization can also propagate through relational structure. Network topology influences the
formation and stability of collective synchronization [25]. A Type-I relational intervention that changes
coupling topology may therefore generate Type-II synchronization effects. Direct multi-label classifi-
cation applies when the intervention explicitly targets both relational structure and sustained temporal
locking.

Table 4 summarizes the principal synchronization and entrainment governance mechanisms devel-
oped in this section.

The taxonomy in Table 4 establishes sustained temporal relation as a Type-II governance object
distinct from phase configuration alone. It also introduces an important relational asymmetry: temporal
coordination can arise through reciprocal adjustment or through one-sided entrainment.

This distinction provides a direct bridge to the later analysis of temporal power. The capacity to
define a temporal rhythm, require others to adjust to it, preserve one’s own cadence, and control entry
into or exit from locking can become a consequential form of governance power.

The next section develops Resonance Governance. The direct object there shifts from sustained
coordination among rhythms to the relation between forcing and endogenous response structure, includ-
ing resonance seeking, avoidance, damping, detuning, amplification, multimode resonance, parametric
resonance, containment, and release.
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Table 4: Taxonomy of Synchronization and Entrainment Governance Mechanisms

Mechanism

Direct Temporal
Relation

Governance Function

Principal Boundary

Full Synchronization
Governance

Partial
Synchronization
Governance
Cluster
Synchronization
Governance
Phase-Locking
Governance

Frequency-Locking
Governance

Ratio-Locking
Governance

Entrainment
Governance

Mutual Entrainment
Governance

Asymmetric
Entrainment
Governance

Desynchronization
Governance

Synchronization-
Resistance
Governance
Locking-Release
Governance

Collective common
temporal relation

Subset or intermediate
collective coherence

Within-cluster locking
structure

Bounded relative
phase

Sustained equality of
average frequencies

Persistent m : n
frequency relation

Driver-response
temporal adjustment

Reciprocal temporal
adjustment

Uneven temporal
adjustment
Existing locking
relation

Susceptibility to
locking

Exit from a locking
regime

Coordinates selected recurrent
processes toward a common
temporal organization
Coordinates part of a system
while preserving residual
temporal difference

Creates internally coordinated
temporal groups within a
differentiated larger system
Maintains a persistent phase
relationship among recurrent
processes

Maintains a common recurrence
rate while permitting phase
offsets

Coordinates recurrent processes
through stable integer-ratio
cadence

Reorganizes a recurrent process
through coupling to another
rhythm or driver

Supports co-adjustment among
interacting recurrent processes

Organizes one process around
another process whose rhythm
remains comparatively stable

Weakens or removes sustained
temporal coherence

Protects temporal autonomy
under synchronizing pressure

Restores independent temporal
evolution after temporary
synchronization

Global synchronization
can concentrate
exposure

Requires a persistent
collective relation

Temporal clustering
differs from structural
clustering

One-time phase
alignment remains
phase governance
Equal frequency does
not require phase
coincidence

A harmonic ratio
without sustained
locking belongs to
polyfrequency
organization

The adjustment process
itself forms the direct
object

Reciprocity can remain
quantitatively
asymmetric
Normative evaluation
depends on legitimacy
and distribution of
adjustment costs
Phase separation alone
does not remove
locking

Resistance concerns
capacity to avoid
sustained convergence
Organized release
differs from
uncontrolled loss of
coherence
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9 Resonance Governance

This section develops resonance governance as the fifth principal family of the Type-II generative-relational
taxonomy. Its objective is to classify interventions that directly transform the relation between forc-
ing and endogenous temporal response structure. The section distinguishes resonance-seeking gov-
ernance, resonance-avoidance governance, resonance-damping governance, resonance-detuning gover-
nance, resonance-amplification governance, resonance-window governance, multimode-resonance gov-
ernance, parametric-resonance governance, resonance-containment governance, and resonance-release
governance. The discussion treats resonance as a model-dependent dynamical relation and preserves its
distinction from spectral amplification, synchronization, and metaphorical descriptions of social agree-
ment.

9.1 Resonant Response Structure and Direct Support

This subsection establishes the formal object of resonance governance. Its objective is to distinguish
intervention upon a forcing-response relation from intervention upon spectral amplitude, phase, or syn-
chronization alone. The discussion begins with a generic response representation and then specifies the
corresponding Type-II support criterion.

Let us(t) denote a temporally structured forcing process and let y,.(t) denote a selected response of
the governed system. Under a local frequency-response representation, their relation can be expressed
through Equation 78.

Y (w) = R(w; 0)Us(w), (78)

where Uy (w) and Y,.(w) denote represented forcing and response components, R (w; @) denotes the
frequency-dependent response structure, and 6 collects relevant system parameters.

Equation 78 is a local modeling device. The response function can depend on state, amplitude, his-
tory, coupling, and other conditions in nonlinear or nonstationary systems. Nonlinear oscillation theory
provides broader treatments in which resonant responses can depend on system parameters and dynami-
cal regime [11, 25].

The magnitude of the response relation can be represented by Equation 79.

Gr(w) = [R(w; 0)]- (79)

Equation 79 permits resonant regions to be identified through model-specific increases in response
gain.

A resonance relation becomes a Type-II governance object when governance directly transforms the
forcing-response structure, its parameters, the relative position of forcing and endogenous modes, or the
conditions under which enhanced response becomes accessible. The corresponding support condition is
represented by Equation 80.

R N suppy (Ur) # 2. (80)

Equation 80 distinguishes resonance governance from spectral-amplitude governance. Directly in-
creasing the magnitude of an input belongs to spectral-amplitude governance. Directly changing the
response structure through which a given input becomes strongly amplified belongs to resonance gover-
nance.

The same criterion distinguishes resonance from synchronization. Synchronization concerns sus-
tained temporal relations among evolving modes. Resonance concerns the susceptibility of a system to
forcing under specified temporal conditions. The two structures can interact while remaining analytically
separable.
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9.2 Resonance-Seeking Governance

This subsection develops resonance-seeking governance as intervention that directly positions gover-
nance input within a temporal region of comparatively high endogenous response. Its objective is to
classify deliberate use of existing response structure to increase the effect of a limited intervention.

Let wy denote the forcing frequency available to governance. A resonance-seeking intervention can
be represented through the selection problem in Equation 81.

wy € argmax G (w), (81)
wWEadm

where 2,4, denotes the admissible forcing-frequency domain.

Equation 81 expresses an idealized selection of a forcing frequency associated with comparatively
strong system response. Practical governance can use a broader response window rather than a sharply
identified optimum.

Resonance-seeking governance formalizes one possible meaning of acting with an existing system
tendency. A relatively small intervention can produce a larger response when its temporal organization
interacts with an endogenous mode that is already susceptible to excitation.

Governance analogues may include timing recurring public communication to a period when institu-
tional attention is already cyclically concentrated, coordinating resource input with a recurrent regenera-
tive process, or applying a periodic corrective action at a temporal mode to which an operational system
is especially responsive.

The classification requires a specified forcing-response model. A policy that succeeds because pub-
lic support happens to be strong at a particular moment does not enter resonance governance solely
through verbal analogy. The relevant endogenous mode, forcing structure, and enhanced response must
be identified sufficiently for the resonance relation to be meaningful.

Resonance seeking also carries no intrinsic positive value. Amplifying an existing tendency can
accelerate desirable adaptation and can intensify an undesirable trajectory. The normative status depends
on the process being amplified and the consequences of the resulting response.

9.3 Resonance-Avoidance Governance

This subsection develops resonance-avoidance governance as intervention that directly prevents forcing
from entering temporal regions associated with undesirably high system response. Its objective is to
classify preventive governance of resonant susceptibility.

Let €5 denote a model-specific set of frequencies or temporal configurations associated with ele-
vated response. An avoidance condition is represented by Equation 82.

Wi (t) & Ores (82)

during the interval for which enhanced response is considered undesirable.

Equation 82 expresses avoidance through the forcing variable. Other interventions can avoid reso-
nance by changing the system response structure itself.

Governance can use temporal separation, scheduling, input diversification, or frequency adjustment
to keep recurrent external pressure away from sensitive system modes. Repeated resource demand can be
shifted away from a recurrent capacity minimum. Institutional interventions can be temporally staggered
to avoid coinciding with an endogenous instability cycle. Periodic external inputs can also be redesigned
when their repetition produces disproportionate system response.

Resonance avoidance differs from band-stop governance. Band-stop governance attenuates a spectral
component. Resonance avoidance preserves the forcing and response structures while maintaining their
temporal relation outside a specified resonant region.

The distinction matters when the same forcing is useful at other frequencies. Governance can pre-
serve the intervention while modifying when or how frequently it is applied.
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9.4 Resonance-Damping Governance

This subsection develops resonance-damping governance as intervention that directly reduces response
gain around a resonant mode. Its objective is to classify governance that weakens susceptibility while
allowing the corresponding forcing or endogenous mode to remain present.

Let 64 denote a parameter or mechanism that influences effective damping. A resonance-damping
intervention seeks a transformed response structure satisfying Equation 83.

G (w) < Gr(w) for w € Qres, (83)

where the superscripts — and + denote pre-intervention and post-intervention response gain.

Equation 83 defines damping by its effect on resonant susceptibility rather than by elimination of the
temporal mode.

Governance analogues can include institutional buffers that reduce the amplification of recurrent
demand, stabilizing reserves that moderate periodic stress, feedback mechanisms that reduce oscilla-
tory escalation, or procedures that prevent repeated external inputs from generating increasingly large
responses.

Resonance damping differs from spectral-amplitude attenuation. Spectral attenuation directly re-
duces the magnitude of a selected mode. Resonance-damping governance modifies the mechanism
through which forcing produces amplified response.

Damping can also alter responsiveness outside the targeted region. Excessive damping can suppress
adaptive response together with destabilizing amplification. The selection of damping strength therefore
remains a model-dependent governance problem.

9.5 Resonance-Detuning Governance

This subsection develops resonance-detuning governance as intervention that directly changes the rel-
ative position of forcing and endogenous response modes. Its objective is to classify governance that
reduces or increases resonant interaction by shifting one component away from a sensitive frequency
relation.

Let wy denote a forcing frequency and w,. a characteristic endogenous response frequency. Their
detuning is represented by Equation 84.

Ores = Wf — Wr. (84)

Equation 84 provides a simple local measure of frequency displacement.

A detuning intervention directly modifies d.s. Governance can shift the forcing frequency, modify
the endogenous mode, or alter another system parameter that moves the resonant region.

Resonance-detuning governance can separate recurrent external pressure from a sensitive internal
cycle, shift a review cadence away from a recurrent capacity bottleneck, or alter the temporal response
characteristics of an institution so that an otherwise destabilizing periodic input produces a smaller re-
sponse.

Detuning differs from resonance avoidance through its operative mechanism. Avoidance selects
forcing outside a resonant region. Detuning transforms the relation itself by moving forcing, response
structure, or both.

Detuning can also be used constructively. Governance can reduce |dys| when deliberate amplification
is desired. The resulting intervention may receive both detuning and resonance-seeking classifications
when both temporal objects form part of direct support.

9.6 Resonance-Amplification Governance

This subsection develops resonance-amplification governance as intervention that directly increases the
susceptibility of a system around a selected response mode. Its objective is to distinguish strengthening
the resonant mechanism from merely increasing forcing amplitude.
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An amplification objective is represented by Equation 85.

GL(w) > Gx(w) for w € Qarget- (85)

Equation 85 represents increased response gain in a selected temporal region.

A governance system can increase receptivity to a recurrent signal, reduce effective damping around
a desirable mode, strengthen feedback that supports a beneficial oscillatory process, or reorganize insti-
tutional sensitivity so that a weak periodic input produces a larger coordinated response.

The distinction from resonance seeking is structural. Resonance seeking uses an existing response
structure by positioning forcing appropriately. Resonance amplification changes the response structure
itself so that the system becomes more responsive within the selected region.

The distinction from spectral-amplitude governance is similarly important. Increasing forcing ampli-
tude modifies the input. Increasing resonance gain modifies the susceptibility of the receiving system.

9.7 Resonance-Window Governance

This subsection develops resonance-window governance as intervention that directly defines when or
where a resonant interaction is permitted, accessible, or institutionally activated. Its objective is to clas-
sify governance of bounded resonance opportunities.

Let W;s denote a temporal or state-dependent region within which resonant interaction is admitted.
Accessibility is represented by Equation 86.

Risactivated att <= (t,x¢,01) € Wies. (86)

Equation 86 permits resonance accessibility to depend on time, system state, or estimated spectral-
temporal organization.

Governance may allow a resonant intervention only during periods in which the system can absorb
amplified response, restrict a strong recurring stimulus to a particular regenerative phase, or activate
resonance-seeking control only when a target mode becomes sufficiently observable.

Resonance-window governance differs from phase-window governance. Phase-window governance
conditions action on cyclic position. Resonance-window governance conditions the accessibility of a
forcing-response amplification relation. A single intervention can satisfy both classifications when reso-
nant susceptibility itself is phase dependent.

This mechanism also provides a bridge toward adaptive governance. A system can observe evolving
response structure and open or close a resonance window as conditions change.

9.8 Multimode Resonance Governance

This subsection develops multimode-resonance governance as intervention directed toward systems con-
taining several consequential endogenous response modes. Its objective is to classify governance where
intervention must consider a response landscape rather than a single resonant frequency.

Let the relevant endogenous response modes be represented by wy. 1, . .., w, x. Their response land-
scape is collected in Equation 87.

GR(w) = (Gl(w),Gg(w),...,GK(w)). (87)

Equation 87 makes several response channels available simultaneously.

Governance can selectively amplify one mode while damping another, avoid forcing frequencies that
excite several vulnerable modes at once, or distribute intervention across several weaker response modes
rather than concentrating activity around one dominant resonance.

Multimode resonance also creates tradeoffs. Detuning from one mode can move forcing closer to
another. Damping one response channel can redistribute activity toward another mode. Governance
therefore requires attention to the response landscape rather than isolated local peaks.
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This category differs from spectral shaping because its object is the set of forcing-response relations
associated with endogenous modes. Spectral shaping directly modifies the distribution of represented
spectral intensity.

9.9 Parametric-Resonance Governance

This subsection develops parametric-resonance governance as a restricted subtype in which governance
directly modifies a periodically varying system parameter capable of changing the stability or amplitude
of an endogenous mode. Its objective is to preserve the established technical meaning of parametric
resonance and prevent its extension to generic periodic intervention.

A simplified parametrically modulated oscillator can be represented by Equation 88.

i+ [w§ + ep(t)] z =0, (88)
where p(t) denotes a periodic modulation of a system parameter and e its effective strength.
Equation 88 illustrates the defining structure: the periodic input modifies a parameter of the system

dynamics rather than entering solely as an additive forcing term. Parametric instability and resonance
belong to established nonlinear-oscillation theory [11].

A governance intervention enters this subtype only when an analogous parameter-modulation struc-
ture is explicitly identified. Periodically changing a regulatory threshold, coupling strength, capacity
parameter, or institutional sensitivity could qualify under an appropriate formal model if the modulation
produces the relevant parametric response structure.

Periodic governance alone is insufficient for this classification. A monthly inspection, annual review,
or recurrent policy announcement does not become parametric-resonance governance merely because it
is periodic.

The subtype therefore has a narrower applicability domain than most other resonance mechanisms.

9.10 Resonance-Containment Governance

This subsection develops resonance-containment governance as intervention that limits the spatial, rela-
tional, modal, or institutional propagation of an already amplified response. Its objective is to distinguish
reduction of system-wide exposure from reduction of the local resonant mechanism itself.

Let A;(t) denote response amplitude in subsystem or mode i, and let Cg denote a channel through
which resonantly amplified activity can influence subsystem j. A generic containment objective can be
represented by Equation 89.

‘Cg’+‘ < ’C’g ’_’ for selected propagation channels (4, 7). (89)

Equation 89 represents reduced transmission of amplified response across selected channels.

Governance may allow a local resonant process to continue while preventing its amplification from
propagating through the whole system. Institutional firebreaks, temporal buffers, modular capacity,
staged escalation rules, or limits on cross-unit transmission can perform such a function under an ap-
propriate model.

Resonance containment often combines Type-II resonance governance with Type-I relational-structural
governance because propagation channels can be relations among subsystems. Direct multi-label classi-
fication is appropriate when governance modifies both the resonance relation and the relational channel.

Containment differs from damping. Damping reduces local resonant gain. Containment limits the
spread or reach of the resulting amplified response.

9.11 Resonance-Release Governance

This subsection develops resonance-release governance as intervention that terminates a deliberately
maintained resonant relation or permits a system to leave a previously useful resonant operating region.
Its objective is to classify organized exit from resonance as part of temporal governance.
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*

- Release can be rep-

Suppose governance maintains the system within a target resonant region {2
resented through Equation 90.

wi(t) € Yoy — wi(t) & Qs (90)

or through an equivalent transformation of the endogenous response structure.

Equation 90 represents an organized exit from a resonance relation.

A governance arrangement may exploit resonance temporarily to accelerate mobilization, learning,
recovery, or coordinated action and then deliberately reduce amplification once the desired transition has
occurred. Continued resonance after that point can create overshoot, resource depletion, instability, or
excessive dependence on one temporal mode.

Resonance release can therefore complement resonance seeking. Governance can enter a resonant
region, use the amplified response for a bounded purpose, and later detune, damp, or terminate the forc-
ing.

The concept is proposed here as a governance mechanism. Its empirical operationalization requires
a domain-specific account of the maintained resonance relation and the conditions defining successful
exit.

9.12 Composition within Resonance Governance

This subsection consolidates the resonance-governance mechanisms developed above. Its objective is to
show how governance can enter, use, modify, contain, and exit resonant relations while preserving the
analytical distinction among their direct objects.

A resonance-governance sequence can begin with observation of an endogenous response landscape,
proceed through resonance seeking or detuning, regulate response magnitude through damping or ampli-
fication, limit propagation through containment, and terminate the interaction through resonance release.
The temporal order of these operations can itself form part of governance design.

Several resonance mechanisms can also operate simultaneously. A governance system may seek
resonance with one mode, avoid another, damp a third, and contain the propagation of amplified re-
sponse across institutional boundaries. Multimode systems make such mixed configurations especially
important.

Resonance governance also composes with neighboring Type-II families. Frequency translation can
shift a forcing toward or away from a resonant mode. Phase governance can determine when forcing
enters the system. Synchronization can change the collective response modes available for excitation.
Cross-frequency coupling can make resonant susceptibility depend on another temporal mode. Spectral-
regime change can reorganize the entire response landscape.

These interactions reinforce the direct-support principle. A resonant effect generated downstream
from another intervention remains a propagated effect until the forcing-response relation itself becomes
part of the governance target.

Table 5 summarizes the principal resonance-governance mechanisms developed in this section.

The taxonomy in Table 5 establishes forcing-response susceptibility as a Type-II governance object.
Resonance can be sought, avoided, damped, detuned, amplified, conditionally accessed, managed across
several modes, contained, and deliberately released.

The category also formalizes a recurrent intuition in generative-relational governance: intervention
magnitude alone does not determine system effect. The response depends on the relations through which
an intervention enters an already structured dynamical system. A comparatively small input can generate
a large consequence when it encounters a highly responsive mode, while a larger input can remain weak
when the relevant response structure is absent.

The next section develops Superposition, Interference, and Beat Governance. Its direct object moves
from forcing-response susceptibility to the joint pattern generated by simultaneously present temporal
modes, including constructive interference, destructive interference, cancellation, beat formation, beat
envelopes, interference separation, and emergent slow structure.
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Table 5: Taxonomy of Resonance Governance Mechanisms

Mechanism

Direct Resonance
Object

Governance Function

Principal Boundary

Resonance-Seeking
Governance

Resonance-
Avoidance
Governance
Resonance-Damping
Governance

Resonance-Detuning
Governance

Resonance-
Amplification
Governance

Resonance-Window
Governance

Multimode-
Resonance
Governance

Parametric-
Resonance
Governance
Resonance-
Containment
Governance
Resonance-Release
Governance

Position of forcing
within a response
landscape
Accessibility of a
resonant region

Response gain around
a resonant mode

Relative
forcing-response
frequency relation
Resonant
susceptibility

Conditional
accessibility of
resonant interaction
Several
forcing-response
modes

Periodic modulation
of a system parameter

Propagation of
amplified response

Exit from an active
resonant relation

Uses an existing high-response
region to increase intervention
effect

Keeps forcing outside temporal
regions associated with
undesirable amplification
Reduces system susceptibility
while preserving the mode or
forcing

Moves forcing or endogenous
response structure away from or
toward resonance

Increases response gain around a
selected endogenous mode

Opens or closes resonant
response according to temporal
or system conditions
Coordinates intervention across
a response landscape containing
multiple resonances

Uses or constrains resonance
generated through parameter
modulation

Limits the reach of locally
resonant activity across modes
or subsystems

Terminates or relaxes resonance
after a bounded governance

purpose

Requires a specified
forcing-response
structure

Distinct from direct
attenuation of the
forcing spectrum
Spectral attenuation
acts directly on
represented amplitude
Differs from selecting
among fixed forcing
frequencies
Increasing forcing
amplitude alone
remains
spectral-amplitude
governance
Phase-window
governance conditions
action on cyclic phase
Requires analysis of
interaction among
several response
channels

Periodic intervention
alone does not establish
parametric resonance
Containment differs
from reduction of local
resonant gain
Requires a previously
specified resonance
relation and exit
condition
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10 Superposition, Interference, and Beat Governance

This section develops superposition, interference, and beat governance as the sixth principal family of
the Type-II generative-relational taxonomy. Its objective is to classify interventions that directly orga-
nize the joint temporal pattern generated by simultaneously present modes under linear, locally linear, or
otherwise justified superposition representations. The section develops constructive-interference gover-
nance, destructive-interference governance, cancellation governance, partial-cancellation governance,
beat governance, beat-envelope governance, interference-pattern governance, interference-separation
governance, emergent-slow-envelope governance, and superposition-reconfiguration governance. Par-
ticular attention is given to the boundary between superposition and cross-frequency coupling: interfer-
ence concerns the pattern generated by jointly present components, while cross-frequency governance
concerns relations through which one mode transforms another.

10.1 Superposition Structure and Direct Support

This subsection establishes the formal object of superposition, interference, and beat governance. Its
objective is to specify the conditions under which separately represented temporal components can be
treated as joint contributors to an observed process and to define the corresponding direct-support crite-
rion.

Consider a process represented locally by K temporal components. The superposition introduced in
Equation 15 can be written in complex form as shown in Equation 91.

K
2(t) = Ag(t)e'®. 91)
k=1

Equation 91 provides a compact representation of the amplitude and phase relations among simulta-
neously present modes. Its real-valued observable may be obtained through an appropriate projection.

The joint amplitude associated with the superposition depends on relations among the component
phases. For two modes, the squared magnitude of their combined representation is given by Equation 92.

. 2
A€l Apei?2| = A2 4+ A2 424, Ay cos (¢1 — o). 92)

Equation 92 makes relative phase a direct determinant of the joint pattern even when the amplitudes
of the individual components remain unchanged.

A governance intervention belongs to the present family when the superpositional relation or the
resulting interference structure enters its direct Type-II support. The corresponding condition is repre-
sented by Equation 93.

Z Nysuppy (Ur) # 9, 93)

where Z denotes the superposition, interference, and beat component of the Type-II object domain.

Equation 93 requires more than the coexistence of several processes. The intervention must directly
organize their combined temporal contribution, relative phase, superposition pattern, beat structure, or
another property arising from the combination.

The applicability condition is particularly important. Classical superposition is exact for linear sys-
tems and can serve as a local approximation in other systems when the model justifies such treatment.
Strong nonlinear interaction, mode conversion, amplitude modulation, or state-dependent transforma-
tion among modes can require the cross-frequency framework developed later. The present category
therefore preserves the representational boundary established in Section 4.
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10.2 Constructive-Interference Governance

This subsection develops constructive-interference governance as intervention that directly organizes si-
multaneously present temporal components so that their joint contribution is enhanced within a specified
temporal region. Its objective is to classify amplification generated through relation among components
rather than through an increase in the amplitude of each component individually.

For two components, constructive interference occurs locally when their relative phase makes the
cross term in Equation 92 positive. A simple condition is represented by Equation 94.

cos (A¢pia) > 0. (94)

Equation 94 identifies a region in which the joint magnitude exceeds the value that would result from
vanishing cross contribution.

Governance can deliberately place recurring activities so that their effects reinforce one another.
Information campaigns, inspection cycles, organizational mobilizations, resource contributions, or re-
current institutional actions can be temporally arranged so that their joint effect is concentrated during a
desired interval.

The mechanism differs from spectral-amplitude governance. Spectral-amplitude governance directly
increases A1 or A,. Constructive-interference governance preserves the individual components while
changing the relation through which their combined contribution becomes larger.

Constructive interference can also arise through phase governance. Adjusting relative phase may be
the operation through which constructive interference is produced. Both labels apply when governance
directly targets both the phase relation and the enhanced superpositional effect.

10.3 Destructive-Interference Governance

This subsection develops destructive-interference governance as intervention that directly arranges tem-
poral components so that their joint contribution is reduced through superposition. Its objective is to
classify attenuation generated relationally among components.

For two modes, a local destructive-interference region is represented by Equation 95.

cos (Api2) < 0. (95)

Equation 95 describes a phase relation under which the interference term reduces the joint squared
magnitude.

Governance may deliberately stagger recurrent pressures so that their effects partially offset, intro-
duce a counter-cyclical process that reduces the aggregate variation produced by another process, or
schedule recurrent resource flows so that temporal peaks do not reinforce one another.

Destructive-interference governance differs from damping. Damping changes the response dynamics
of a mode or forcing-response relation. Destructive interference changes the combined output generated
by coexisting components.

The category also differs from suppression. The constituent temporal modes can remain active while
their joint expression becomes smaller through their relative organization.

10.4 Cancellation Governance

This subsection develops cancellation governance as a limiting form of destructive-interference gover-
nance in which selected temporal components are organized so that their joint contribution approaches
zero within a specified representation. Its objective is to distinguish approximate or exact cancellation
from general attenuation.

For two components of equal amplitude, ideal local cancellation can be represented by Equation 96.

A1 = AQ, Agblg =T (mod 271'). (96)
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Under the two-mode representation, the resulting joint component satisfies Equation 97.

A€l 4+ Aye'?? = . 97)

Equation 97 provides an idealized limiting case. Exact cancellation is unlikely to remain stable in
many governance systems because amplitudes and phases can drift.

Governance analogues can involve compensating recurrent flows, counter-cyclical institutional ac-
tions, or paired temporal processes designed so that one offsets a recurring effect generated by another.

Cancellation requires epistemic caution. The disappearance of an aggregate signal can conceal sub-
stantial underlying activity. Two large opposing components can produce a small net observation while
each remains individually consequential.

This observation is particularly important for governance measurement. Aggregate stability can arise
from low underlying activity or from strong opposing processes whose effects cancel at the selected
observational level.

10.5 Partial-Cancellation Governance

This subsection develops partial-cancellation governance as intervention that reduces the joint contri-
bution of temporal components while preserving a nonzero residual. Its objective is to provide a more
operationally general category than ideal cancellation.

For two components, the residual magnitude can be represented by Equation 98.

Ares = |A1€" + Age™®?| . (98)

Equation 98 allows governance to target a bounded residual rather than exact zero.
A governance objective can therefore take the form expressed in Equation 99.

Ares < Aadmv (99)

where A,qm denotes an admissible combined magnitude.

Partial cancellation is useful when complete suppression would be costly, fragile, or unnecessary. A
counter-cyclical process may reduce periodic variation to an acceptable level while leaving the original
processes operational.

The category also recognizes uncertainty. Exact amplitude and phase estimation may be unavailable,
while governance can still seek robust reduction of a joint fluctuation.

10.6 Beat Governance

This subsection develops beat governance as intervention upon the slow modulation generated by the
superposition of nearby temporal frequencies. Its objective is to classify governance directed toward
emergent temporal structure that arises from frequency difference rather than from an independent slow
process.

Consider two equal-amplitude components with angular frequencies w; and wy. Their sum can be
expressed through the trigonometric identity in Equation 100.

cos(wit) + cos(wat) = 2cos (Wt) cos <w1;w2t> . (100)
Equation 100 separates a comparatively slow envelope from a faster carrier when the two frequencies

are close.
The ordinary beat frequency is represented by Equation 101.

fbeat: ‘fl_f2‘~ (101)
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Equation 101 shows that a long apparent temporal cycle can emerge from the difference between two
shorter recurrent cycles.

Beat governance directly modifies this relationally generated periodicity. Governance can alter one
recurrence rate to change the beat period, avoid a difference frequency associated with undesirable long-
cycle concentration, or deliberately create a slow envelope from two faster recurring processes.

The category is relevant to generative-relational analysis because the slow pattern possesses no inde-
pendent temporal source under this representation. It emerges from the relation between faster processes.

Beat governance therefore also introduces an epistemic warning. An observed slow cycle should
not automatically be interpreted as evidence of an independent slow variable. Under some models, slow
variation can arise from the interaction of faster temporal components.

10.7 Beat-Envelope Governance

This subsection develops beat-envelope governance as intervention directed toward the amplitude, tim-
ing, or shape of the slow envelope generated through near-frequency superposition. Its objective is to
distinguish governance of the emergent envelope from governance of the underlying beat frequency
alone.

For the equal-amplitude case in Equation 100, the envelope is proportional to the term represented
in Equation 102.

Ebeat(t) =2

cos (wlg(@t> ‘ . (102)

Equation 102 identifies the slower modulation of the combined amplitude.

Governance may seek to move envelope maxima away from periods of scarce capacity, reduce the en-
velope amplitude through unequal component weighting, or distribute several nearby recurrent processes
so that large aggregate peaks occur less frequently.

Beat-envelope governance can therefore combine frequency translation, spectral-amplitude gover-
nance, and phase governance. The Type-II classification becomes multi-label when these constituent
objects are also directly transformed.

The envelope remains a superpositional object. If the slow process actively modulates the faster pro-
cesses through a coupling mechanism, the system enters the domain of cross-frequency and modulation
governance.

10.8 Interference-Pattern Governance

This subsection develops interference-pattern governance as intervention directed toward the larger tem-
poral configuration created by several superposed modes. Its objective is to generalize pairwise construc-
tive and destructive interference to multi-component temporal organization.

For K modes, the total squared magnitude is represented by Equation 103.

K
k=1

Equation 103 shows that the collective pattern depends on the amplitudes of individual modes and
the pairwise phase relations among them.

Governance can therefore organize a multi-process interference landscape rather than a single pair-
wise relation. Several recurrent activities can be arranged so that reinforcement occurs in selected inter-
vals and attenuation occurs elsewhere. Temporal resources can also be distributed so that large numbers
of processes do not combine constructively at the same time.

Interference-pattern governance is particularly relevant when aggregate behavior depends strongly
on the relative timing of many otherwise stable processes. The target is the collective pattern produced
by their superposition.

2 K
= ZA%+22A¢AJ< cos (¢; — ;) - (103)
k=1

1<J
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The category should be used only when a superposition representation remains meaningful. A multi-
agent system whose components dynamically change one another through strong coupling requires ad-
ditional relational and cross-frequency modeling.

10.9 Interference-Separation Governance

This subsection develops interference-separation governance as intervention that directly reduces conse-
quential superposition by preventing selected temporal components from occupying the same effective
interval or channel. Its objective is to classify avoidance of undesirable interference through temporal
separation.

Let W; and W; denote effective activity windows associated with processes 7 and j. A simple sepa-
ration objective is represented by Equation 104.

meas (W; N W;) — 0. (104)

Equation 104 represents reduction of temporal overlap between selected processes.

Governance can separate recurrent resource demands, maintenance operations, large institutional
reporting events, transport flows, or public service loads whose simultaneous occurrence would produce
undesirable aggregate effects.

Interference separation differs from phase separation through its direct object. Phase separation
changes the relative temporal positions of recurrent processes. Interference separation targets the re-
duction of their combined superpositional effect. The same intervention can satisfy both categories.

The mechanism also differs from synchronization resistance. Interference separation can apply even
when no sustained synchronization relation exists.

10.10 Emergent-Slow-Envelope Governance

This subsection develops emergent-slow-envelope governance as intervention directed toward a slow
temporal structure generated by the relational combination of faster processes. Its objective is to gener-
alize the insight of beat formation beyond the simplest two-frequency case.

Let several faster modes produce an aggregate process yrst(t). A slower envelope extracted from
their combined representation is denoted by F(t). The relational generation of the envelope is repre-
sented schematically by Equation 105.

Es(t) = Ema(t), ma(t),...,mr(t)], (105)

where £ denotes a model-specific envelope or aggregate superposition operator.

Equation 105 emphasizes that the slow structure can be generated from relations among faster modes.

This possibility has direct implications for governance diagnosis. A multi-year aggregate oscillation
may arise from interactions among shorter institutional, economic, or organizational cycles. Governance
focused only on the apparent slow pattern can therefore overlook the faster relations from which it is
generated.

Emergent-slow-envelope governance directly targets the generating superposition structure or the
slow envelope produced by it. The mechanism can modify frequency differences, relative phases, am-
plitudes, or temporal overlap in order to reshape the emergent slow pattern.

This subtype is especially compatible with the generative-relational orientation of the paper. A tem-
porally slow object can be secondary to a relation among faster processes rather than an independently
existing slow entity.

The classification remains model dependent. Empirical identification of a slow envelope does not
establish a superpositional origin without evidence supporting the corresponding representation.
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10.11 Superposition-Reconfiguration Governance

This subsection develops superposition-reconfiguration governance as intervention that directly changes
which temporal components participate in an aggregate process or how their contributions are combined.
Its objective is to classify structural redesign of the superposition itself.

Let Mgy, € M denote the set of modes participating in a specified aggregate temporal process. The
pre-intervention and post-intervention superpositions are represented by Equation 106.

Mgy — M;;p. (106)

Equation 106 allows governance to add, remove, separate, regroup, or reweight contributing temporal
components.

Governance can redesign which recurrent institutional processes contribute to a common aggregate
decision cycle, redistribute temporal loads among several channels, remove one recurrent contribution
from a shared temporal window, or introduce a compensating component into an existing superposition.

The mechanism differs from mode-selective governance. Mode-selective governance directly mod-
ifies a selected mode. Superposition-reconfiguration governance modifies the membership or combina-
tion structure through which several modes jointly generate an aggregate pattern.

This subtype can therefore interface with Type-I relational governance. Changing which actors or
channels contribute to a temporal aggregate can simultaneously alter relational structure and Type-II
superposition support.

10.12 Composition within Superposition, Interference, and Beat Governance

This subsection consolidates the superposition, interference, and beat mechanisms developed above. Its
objective is to clarify their common governance object and their relations to neighboring Type-II families.

A governance system can combine several mechanisms within the present family. It may reduce
one destructive interference pattern, create constructive interference among selected activities, maintain
partial cancellation of a recurrent fluctuation, and alter the beat envelope generated by two nearby insti-
tutional cycles.

These mechanisms can also occur sequentially. Governance may first identify an undesirable aggre-
gate pattern, separate selected contributors, introduce a compensating mode, and later reconfigure the
superposition once the relevant temporal conditions change.

The family has especially strong relations with phase and spectral-selective governance. Relative
phase determines interference, while amplitude determines the strength of each contribution. A gover-
nance intervention can therefore receive phase, spectral-amplitude, and interference classifications si-
multaneously when these objects are all directly transformed.

The boundary with cross-frequency governance remains more restrictive. Under the present fam-
ily, modes contribute to a joint pattern through a superposition representation while retaining their own
represented properties. Under cross-frequency governance, one mode changes the amplitude, phase,
frequency, accessibility, or transmission properties of another mode.

The distinction can be summarized structurally. Superposition describes joint expression. Cross-
frequency coupling describes intermodal transformation.

Table 6 summarizes the principal mechanisms developed in this section.

The taxonomy in Table 6 establishes joint temporal expression as a Type-II governance object. It
also introduces a generative result with broader significance: temporally slow structure can emerge from
relations among faster processes. Apparent temporal scale therefore does not always reveal the scale of
the processes that generate it.

This observation further strengthens the separation between Type-I1 and Type-II representation. A
slow aggregate pattern can arise from several structurally distinct configurations and from several com-
binations of faster temporal modes. Reconstruction of underlying structure from an observed envelope
can consequently remain non-identifiable.
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Table 6: Taxonomy of Superposition, Interference, and Beat Governance Mechanisms

Mechanism Direct Governance Function Principal Boundary
Superpositional
Object
Constructive- Reinforcing Organizes temporal components ~ Amplification arises
Interference superposition relation  so that their joint contribution is  through relation among
Governance enhanced components
Destructive- Attenuating Organizes components so that Damping modifies
Interference superposition relation  their joint contribution is system response rather
Governance reduced than component
superposition
Cancellation Near-zero Uses opposing temporal Aggregate cancellation
Governance superpositional contributions to suppress an can conceal large
residual aggregate component underlying activities
Partial-Cancellation =~ Bounded Reduces an aggregate temporal Preserves a nonzero
Governance superpositional effect to an admissible level joint contribution
residual

Beat Governance

Beat-Envelope
Governance

Interference-Pattern
Governance

Interference-
Separation
Governance

Emergent-Slow-
Envelope
Governance

Superposition-
Reconfiguration
Governance

Difference-frequency
relation

Slow amplitude
envelope

Collective multi-mode
superposition

Temporal overlap
among contributing
modes

Relationally generated
slow temporal pattern

Membership and
combination of
contributing modes

Modifies slow periodicity
generated by nearby faster
frequencies

Shapes the timing or magnitude
of aggregate beat modulation

Organizes reinforcement and
attenuation across several
temporal components

Reduces undesirable aggregate
effects by separating component
activity

Modifies a slow structure
produced by faster interacting
components

Changes which temporal
components jointly generate an
aggregate process

The slow beat can arise
without an independent
slow mode
Cross-frequency
modulation applies
when one mode actively
modifies another
Requires a justified
superposition
representation

Phase separation is
classified separately
when relative phase is
directly targeted
Empirical slow
variation alone does not
establish
superpositional origin
Mode-selective
governance acts on a
mode itself
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The next section develops Harmonic and Polyfrequency Governance. Its direct object moves from
the joint pattern produced through superposition to the organization and coexistence of heterogeneous
temporal modes themselves, including harmonic relations, polyfrequency organization, polyrhythms,
quasiperiodic and incommensurate coexistence, heterogeneous temporal coherence, temporal niches, dis-
sonance management, and polyfrequency reconfiguration.

11 Harmonic and Polyfrequency Governance

This section develops harmonic and polyfrequency governance as the seventh principal family of the

Type-II generative-relational taxonomy. Its objective is to classify interventions that directly organize

the coexistence, compatibility, differentiation, and reconfiguration of heterogencous temporal modes.

The family includes cases in which frequencies possess harmonic or near-harmonic relations and cases

in which several temporal modes remain quasiperiodic, incommensurate, polyrhythmic, or otherwise dis-

tinct. The section develops harmonic-coordination governance, harmonic-ratio governance, polyfrequency-
maintenance governance, polyrhythmic governance, quasiperiodic-coexistence governance, incommensurate-
frequency coexistence governance, heterogeneous temporal coherence governance, harmonic-tolerance
governance, temporal-niche governance, dissonance-management governance, and polyfrequency-reconfiguration
governance.

The central premise of this family is that temporal coordination can preserve difference. Several
processes can participate in one generative system while retaining different frequencies, periods, phase
structures, or recurrent patterns. Synchronization represents one possible organization of temporal re-
lations. Harmonic and polyfrequency governance concerns a broader domain in which heterogeneous
rhythms remain distinguishable while their relations become direct objects of governance.

11.1 Polyfrequency Structure and Direct Support

This subsection establishes the formal object of harmonic and polyfrequency governance. Its objective
is to distinguish organized temporal multiplicity from synchronization, spectral superposition, and cross-
frequency transformation.

Let a governed process contain K > 2 identifiable temporal modes with local frequencies collected
in Equation 107.

Qpoty (£) = {w1(t),wa(t), ..., wi(t)}, K >2. (107)

Equation 107 identifies the frequency content relevant to polyfrequency organization. The modes
can also carry different amplitudes, phases, internal rhythmic patterns, and coupling relations.
A broader representation of polyfrequency organization is given in Equation 108.

He = (Qpoty (£), Bu(t), P, N, Vi) (108)

where Ep7(t) denotes selected harmonic or frequency-ratio relations, P; denotes polyrhythmic orga-
nization, \V; temporal-niche structure, and V; model-specific conditions for viable temporal coexistence.
Equation 108 does not prescribe a universal definition of temporal harmony. It provides a container
for several distinguishable relations through which heterogeneous temporal modes can remain organized.
The corresponding Type-II direct-support condition is represented by Equation 109.

H N suppy (Uy) # @. (109)

Equation 109 assigns an intervention to this family when the coexistence architecture among hetero-
geneous temporal modes forms part of its direct object.

This condition distinguishes polyfrequency governance from the mere observation of several fre-
quencies. A system can contain multiple temporal modes without any governance mechanism directly
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organizing their relations. Classification begins when governance preserves, redistributes, separates, co-
ordinates, tolerates, or reconfigures those heterogeneous modes as a temporal organization.

11.2 Harmonic-Coordination Governance

This subsection develops harmonic-coordination governance as intervention that directly organizes a
set of temporal modes through selected harmonic or near-harmonic relations. Its objective is to classify
system-level coordination through frequency relations while preserving the distinction between harmonic
organization and dynamical locking.

For modes ¢ and j, the harmonic detuning quantity introduced in Equation 17 is 6;7" = mw; — nw;.
A model-specific harmonic relation can be admitted when Equation 110 holds.

05| < e, (110)

where ;7" > 0 denotes an admissible tolerance around the selected m : n relation.
Several such relations can be collected in a harmonic-relation graph. This representation is intro-
duced in Equation 111.

Gu(t) = (Vu,Eu(t)), (111)

where the vertices represent temporal modes and an edge records a selected harmonic relation be-
tween two modes.

Governance can use such organization when several recurrent processes operate at differentiated
but relationally structured rates. A higher-level review may occur every second lower-level cycle, a
medium-term process every third short-cycle process, and a long-cycle process after a specified number
of intermediate cycles. The resulting temporal system preserves several frequencies while establishing
a structured relation among them.

Musical acoustics and music theory provide an important conceptual source for distinguishing fre-
quency equality from structured relations among frequencies [30]. The present governance concept uses
harmonic relations only where corresponding temporal ratios can be specified. It does not transfer musi-
cal judgments of consonance into political or institutional evaluation.

Harmonic coordination differs from synchronization because Equation 110 imposes no requirement
that the generalized phase relation remain dynamically locked. Once coupling maintains a persistent
m : n phase relation, ratio-locking governance from Section 8 also applies.

11.3 Harmonic-Ratio Governance

This subsection develops harmonic-ratio governance as intervention directed toward one or more spec-
ified ratios among temporal frequencies. Its objective is to separate pairwise or local ratio design from
the larger architecture of harmonic coordination.
A target relation between modes 7 and j can be represented by Equation 112.
L2 mmeN (112)
wj m
Equation 112 establishes a target frequency ratio without requiring identical frequencies.
Governance can use harmonic ratios to organize nested cycles. A strategic review can occur once
for every four operational cycles. An institutional learning process can be scheduled once for every
several reporting cycles. Maintenance and inspection processes can likewise be designed around different
recurrence frequencies that retain a specified relation.
Harmonic-ratio governance differs from frequency translation through its relational object. Fre-
quency translation changes the spectral location of one mode. Harmonic-ratio governance changes the
relation between at least two modes.
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It also differs from ratio locking. A designed m : n frequency ratio can remain in place through in-
stitutional scheduling without a dynamical locking mechanism. Ratio-locking governance applies when
sustained coupling corrects deviation and maintains the relation dynamically.

11.4 Polyfrequency-Maintenance Governance

This subsection develops polyfrequency-maintenance governance as intervention that directly preserves
the continued presence of several temporally differentiated modes. Its objective is to classify temporal
diversity as a governable system property without assigning intrinsic normative value to greater diversity.

Let 2;oq denote a set of modes considered necessary for the specified governance function. A main-
tenance condition is represented by Equation 113.

Qreq g Qp01y<t) (113)

over the governance interval.

Equation 113 expresses preservation of selected temporal modes while leaving their precise frequen-
cies and relations open to model-specific constraints.

Governance can preserve rapid operational rhythms, intermediate learning cycles, slower review
processes, and long-horizon renewal processes within one institutional system. Each mode can perform
a different function whose continued availability depends on temporal differentiation.

Polyfrequency maintenance differs from multiscale governance. Multiscale governance requires sev-
eral characteristic timescales. Polyfrequency maintenance additionally assumes identifiable recurrent or
modal temporal organization.

The mechanism also differs from spectral diversification. Polyfrequency maintenance preserves
specified heterogeneous modes. Spectral diversification in the later spectral-regime family concerns
broader expansion of modal or spectral organization.

11.5 Polyrhythmic Governance

This subsection develops polyrhythmic governance as intervention directed toward the coexistence and
coordination of several recurrent patterns whose internal temporal organizations remain distinct. Its
objective is to extend polyfrequency governance beyond descriptions based solely on fundamental fre-
quency.

A recurrent thythm 7 can contain both a cycle length and an internal pattern of temporal events. A
simple representation is given in Equation 114.

Tk = (T, Sk Ok) 5 (114)

where T}, denotes the cycle duration, s a set or sequence of event positions within the cycle, and ¢y,
its phase relative to a selected reference.

Equation 114 permits two processes with similar periods to retain different internal rhythmic struc-
tures.

Musical theories of meter and rhythm show that temporal organization can involve several levels,
non-isochronous structures, competing metric interpretations, and entrainment to patterned temporal en-
vironments [22]. These structures provide conceptual resources for distinguishing recurrent pattern from
frequency alone.

Governance can be polyrhythmic when different institutions retain distinct internal cycles while their
interactions are organized at selected contact points. A scientific review process, an administrative re-
porting process, and a community consultation process can each contain different internal sequences
while contributing recurrently to one larger governance architecture.

Polyrhythmic governance therefore preserves pattern-level difference. Its direct object is the relation
among recurrent temporal organizations rather than convergence toward one shared rhythm.
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11.6 Quasiperiodic-Coexistence Governance

This subsection develops quasiperiodic-coexistence governance as intervention that directly preserves
or organizes systems containing several independent frequencies whose joint evolution does not repeat
through one finite common period. Its objective is to include structured temporal coexistence beyond
periodic synchronization and harmonic locking.

An ideal quasiperiodic flow on a K-dimensional torus can be represented by Equation 115.

0(t) = 6y + wt (mod 27), (115)

where w = (w1, ... ,wk).
A standard rational-independence condition for the frequency vector is represented by Equation 116.

k-w#0  forevery k € ZX \ {0}. (116)

Equation 116 excludes an exact integer relation among the represented frequencies and provides a
standard idealized structure for quasiperiodic motion in nonlinear dynamics [11].

Governance can preserve such temporal multiplicity when several recurrent processes remain jointly
operative without convergence toward a common period. Their encounters can continue to shift over
time because the larger configuration does not return exactly to one repeating temporal state.

This form of coexistence can be relevant where temporal independence itself supports distributed
adaptation or prevents repeated concentration of the same interactions at the same phases.

The classification requires caution in empirical systems. Finite observation cannot generally estab-
lish exact irrationality of frequency relations. Quasiperiodic governance therefore requires a model
whose dynamical structure supports quasiperiodicity rather than an inference from an apparently non-
repeating time series alone.

11.7 Incommensurate-Frequency Coexistence Governance

This subsection develops incommensurate-frequency coexistence governance as intervention that di-

rectly preserves temporal modes whose frequency relations lack a selected low-order rational correspon-

dence. Its objective is to provide a weaker relational category than a full quasiperiodic dynamical claim.
For two idealized frequencies, exact incommensurability is represented by Equation 117.

Wi
e (117)

Equation 117 is mathematically exact and therefore difficult to establish empirically from finite ob-
servations.

For governance analysis, a more operational criterion can exclude selected low-order rational rela-
tions. This criterion is represented by Equation 118.

mw; — nw;| > el forl < myn < M, (118)

where M sets the highest ratio order relevant to the governance model.

Equation 118 supports a model-relative notion of practical incommensurability without claiming
proof of an exact irrational ratio.

Governance can preserve such relations when forcing one process into a simple integer relation with
another would impair local function, overload shared resources, or eliminate useful temporal differenti-
ation.

Incommensurate-frequency coexistence differs from quasiperiodicity because a pairwise frequency
relation alone does not establish the global dynamical structure of a multi-frequency trajectory. The
category therefore permits more conservative empirical classification.
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11.8 Heterogeneous Temporal Coherence Governance

This subsection develops heterogeneous temporal coherence governance as intervention that directly sus-
tains a viable relational organization among temporally differentiated processes without requiring con-
vergence toward one frequency, phase, or rhythm. Its objective is to formulate the broadest coexistence
mechanism within the present family.

Let ¢ denote a model-specific set of polyfrequency configurations satisfying the conditions re-
quired for sustained heterogeneous coordination. The corresponding admissibility condition is repre-
sented by Equation 119.

Hi € Chet, ‘only(t)‘ > 2. (119)

Equation 119 requires both temporal multiplicity and membership in a domain-specific coexistence
set.

The contents of €y must be specified for the governed system. Possible conditions can include
bounded temporal conflict, preservation of required modes, acceptable handoff delays, sufficient shared-
resource availability, continued cross-process communication, bounded failure propagation, and mainte-
nance of future generative possibilities.

The term coherence therefore has a broader meaning here than the phase-coherence measures used
in synchronization analysis. Heterogeneous temporal coherence explicitly permits frequency difference,
phase drift, quasiperiodicity, non-isochronous patterns, and distinct temporal niches.

This mechanism expresses a central Type-II proposition: organized temporal difference can itself
constitute a stable governance configuration. Coordination can be generated through structured coexis-
tence rather than through temporal uniformity.

The term is proposed as part of the Type-II governance vocabulary. Its operationalization requires
domain-specific criteria rather than a universal scalar measure.

11.9 Harmonic-Tolerance Governance

This subsection develops harmonic-tolerance governance as intervention that directly maintains frequency
relations within an admissible neighborhood rather than enforcing exact ratios. Its objective is to incor-
porate drift, uncertainty, and local temporal autonomy into harmonic coordination.

For a selected m : n relation, the tolerance condition introduced in Equation 110 can itself become
the governance object. Governance maintains Equation 120.

[mw;(t) — nw;(t)] < 7™ (1), (120)

where the tolerance can itself vary with system conditions.

Equation 120 allows temporal modes to drift while preserving a broader relational compatibility.

Governance can therefore define acceptable ranges among reporting cadences, maintenance cycles,
review frequencies, or nested institutional processes without continuously correcting small deviations.

Harmonic tolerance differs from ratio locking. Ratio locking uses coupling to maintain a sustained
dynamical relation. Harmonic tolerance defines a region within which independent temporal variation
remains admissible.

This mechanism is particularly compatible with decentralized governance. Local processes can pre-
serve temporal discretion while remaining within ranges that support interaction with the larger system.

11.10 Temporal-Niche Governance

This subsection develops temporal-niche governance as intervention that directly allocates, protects, or
reconfigures differentiated temporal domains within which processes can remain active. Its objective is
to classify coexistence supported through temporal partitioning.

Let T3 denote a model-specific temporal opportunity space. A temporal niche assigned to process 4
is represented by Equation 121.
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Ni € T (121)

The opportunity space can contain clock time, phase, season, recurrence interval, frequency range,
event context, or another temporal coordinate relevant to the governed system.
For two niches, their normalized temporal overlap can be represented by Equation 122.

p (N NAG)
p N UNG)’

where 1 denotes an appropriate measure and the denominator is assumed positive.

Equation 122 provides one possible descriptor of shared temporal occupation.

Ecological research provides a useful conceptual precedent for treating time as a potentially parti-
tioned resource. Kronfeld-Schor and Dayan review temporal partitioning among organisms and discuss
conditions under which different activity rhythms can contribute to coexistence [17]. The present gov-
ernance concept retains the general idea of differentiated temporal occupation while avoiding a direct
transfer of ecological mechanisms.

Governance can establish different temporal domains for activities competing for common infras-
tructure, preserve culturally or institutionally distinct working rhythms, separate recurrent uses of scarce
resources, or give different actors temporal spaces in which their activities can develop without continu-
ous collision.

Temporal-niche governance differs from phase-window governance. A phase window specifies
when a particular action is admissible within one recurrent cycle. Temporal-niche governance organizes
differentiated temporal occupation across several processes as a coexistence architecture.

Temporal niches can overlap. Complete temporal separation is therefore only one possible config-
uration. Partial overlap can provide opportunities for interaction while differentiated temporal regions
preserve local autonomy.

N
oy = (122)

11.11 Dissonance-Management Governance

This subsection develops dissonance-management governance as intervention that directly manages tem-
poral incompatibility, friction, or strain among coexisting rhythms without presuming that all difference
should be removed. Its objective is to provide a governance category for heterogeneous temporal rela-
tions that remain viable while generating bounded conflict.

The term dissonance has established meanings in music and acoustics, where consonance and disso-
nance depend on relations among tuning, spectrum, timbre, and perception [30]. The present governance
use is explicitly proposed and model dependent. It does not assign musical consonance criteria to social
systems.

Let Dy (H:) denote a domain-specific measure or ordering of temporal incompatibility. A simple
admissibility condition is represented by Equation 123.

DH (Ht) < Dadm(t)v (123)

where D,y (t) denotes the level of incompatibility considered operationally admissible under the
model.

Temporal dissonance can arise through congestion, recurrent missed handoffs, competition for the
same temporal resources, conflicting cycles, excessive waiting, or repeated interruption among processes
with different rthythms.

Dissonance-management governance can reduce such conflict through temporal redesign while pre-
serving meaningful differences among the participating processes. Its objective can also permit transient
dissonance when temporary temporal incompatibility supports experimentation, adaptation, transition,
or reorganization.
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The mechanism therefore carries no requirement to minimize Dy globally. A fully homogenized
temporal system may reduce one form of conflict while eliminating diversity, redundancy, or local gen-
erativity.

Dissonance management is consequently distinct from synchronization. Synchronization changes
sustained temporal relations toward locking. Dissonance management governs the consequences and
admissibility of temporal difference.

11.12 Polyfrequency-Reconfiguration Governance

This subsection develops polyfrequency-reconfiguration governance as intervention that directly changes
the architecture through which several temporal modes coexist. Its objective is to classify transformations
of polyfrequency organization that cannot be reduced to adjustment of a single frequency or ratio.

The reconfiguration is represented schematically by Equation 124.

H, — H (124)

Equation 124 can include changes in modal membership, frequency ratios, rhythmic patterns, tem-
poral niches, tolerance regions, or conditions of heterogeneous coherence.

Governance can introduce an additional temporal cycle, remove an obsolete cycle, convert globally
synchronized processes into several differentiated rhythms, reorganize temporal niches, or redesign a
hierarchy of nested recurrence relations.

Polyfrequency reconfiguration differs from frequency translation because it changes the architec-
ture among several modes. It differs from spectral-regime governance through descriptive scope. The
present category targets the coexistence architecture of heterogeneous temporal modes. Spectral-regime
governance later includes higher-order transformations involving modal dominance, coherence, synchro-
nization, cross-frequency coupling, concentration, dispersion, and regime-level transitions across the full
Type-II representation.

Polyfrequency reconfiguration can therefore form one mechanism through which a larger spectral
regime changes.

11.13 Composition within Harmonic and Polyfrequency Governance

This subsection consolidates the harmonic and polyfrequency mechanisms developed above. Its objec-
tive is to clarify how harmonic relations, independent rhythms, temporal niches, bounded incompatibility,
and reconfiguration can compose within one governance architecture.

A temporally heterogeneous governance system can contain several different forms of relation simul-
taneously. Two operational processes can maintain a near-harmonic ratio, three institutional units can
follow distinct internal rhythms, a long-cycle review process can remain practically incommensurate
with shorter cycles, and separate groups can occupy partially differentiated temporal niches.

Temporal order in such a system cannot be represented adequately through one global synchroniza-
tion parameter. Some relations may be locked, others harmonic without locking, others quasiperiodic,
and others only weakly coordinated through temporal niches.

Governance can also move among these organizations. A temporary crisis can synchronize selected
processes, after which locking-release governance restores differentiated rhythms. The resulting system
can retain harmonic relations among some processes while allowing other modes to drift within tolerance
regions.

The family therefore provides a formal location for temporal coordination through difference. The
relevant governance question concerns which temporal distinctions can remain viable, which relations
require coordination, where temporal overlap becomes consequential, and how the larger system can
continue generating trajectories without requiring universal cadence.

This perspective also creates a boundary between descriptive taxonomy and normative temporal
pluralism. Polyfrequency governance describes mechanisms through which heterogeneous rhythms are
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organized. Whether actors possess a right to temporal autonomy, whether burdens of adjustment are
fairly distributed, and whether dominant temporal structures erase other forms of life belong to the later
normative analysis.

Table 7 summarizes the principal mechanisms developed in this section.

The taxonomy in Table 7 establishes differentiated temporal coexistence as a direct Type-II gover-
nance object. Its mechanisms range from structured frequency relations to independent rhythms, tempo-
ral niches, bounded incompatibility, and system-level preservation of heterogeneous temporal coherence.

The family also clarifies a central distinction in the Type-II framework. Temporal order can emerge
through synchronization, while it can also emerge through the sustained organization of differences.
Equal frequencies, identical phases, and one shared cadence therefore represent specific temporal con-
figurations within a wider space of possible governance orders.

The next section develops Cross-Frequency and Modulation Governance. The direct object there
moves from the coexistence architecture among temporal modes to relations through which one mode
changes the amplitude, phase, frequency, accessibility, transmission, or generative conditions of another
mode.
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Table 7: Taxonomy of Harmonic and Polyfrequency Governance Mechanisms

Mechanism Direct Polyfrequency Governance Function Principal Boundary
Object
Harmonic- Network of harmonic ~ Organizes several differentiated Harmonic organization
Coordination or near-harmonic temporal modes through does not require
Governance relations selected frequency relations sustained phase locking
Harmonic-Ratio Specified frequency Establishes or modifies an Ratio locking
Governance ratio m : n relation between additionally requires a
recurrent processes sustained locking
mechanism
Polyfrequency- Continued presence of  Preserves selected temporal Requires identifiable
Maintenance heterogeneous modes ~ modes within one governance recurrent or modal
Governance architecture organization
Polyrhythmic Multiple recurrent Coordinates processes with Rhythmic pattern
Governance patterns distinct internal rhythmic contains more
structures information than
fundamental frequency
alone
Quasiperiodic- Rationally Preserves several independent Requires a model
Coexistence independent modal frequencies without reduction supporting
Governance organization to a common period quasiperiodic dynamics
Incommensurate- Frequency relations Preserves temporal Pairwise
Frequency outside selected differentiation without a simple  incommensurability
Coexistence rational ratios common cadence does not establish a
Governance complete quasiperiodic
system
Heterogeneous Viable organization Sustains coordination while Coherence is domain
Temporal Coherence among differentiated preserving temporal specific and does not
Governance temporal modes multiplicity imply phase
synchronization

Harmonic-Tolerance
Governance

Temporal-Niche
Governance

Dissonance-
Management
Governance

Polyfrequency-
Reconfiguration
Governance

Admissible
neighborhood of
frequency relations
Differentiated
temporal opportunity
domains

Temporal
incompatibility among
heterogeneous modes

Architecture of
heterogeneous
temporal coexistence

Allows temporal drift while
preserving relational
compatibility

Allocates or protects temporal
spaces through which
processes coexist

Maintains temporal conflict
within an admissible or
generatively useful range

Adds, removes, redistributes,
or reorganizes temporal modes
and their relations

Tolerance differs from
active dynamical
locking

System-level niche
organization differs
from a phase window
for one process

The governance use of
dissonance does not
inherit a universal
musical criterion
Spectral-regime
governance has a
broader higher-order
object
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12 Cross-Frequency and Modulation Governance

This section develops cross-frequency and modulation governance as the eighth principal family of
the Type-II generative-relational taxonomy. Its objective is to classify interventions that directly trans-
form relations through which one temporal mode conditions, modulates, gates, transfers into, converts,
or feeds back upon another temporal mode. The section first establishes the general cross-frequency
coupling structure and then develops slow-fast modulation governance, amplitude-modulation gover-
nance, frequency-modulation governance, phase-modulation governance, phase-amplitude coupling gov-
ernance, cross-frequency phase governance, amplitude-amplitude coupling governance, nested-rhythm
governance, cross-band transfer governance, cross-frequency gating governance, mode-conversion gov-
ernance, cross-frequency feedback governance, coupling-strength governance, and cross-frequency de-
coupling governance. The concluding taxonomy distinguishes intermodal transformation from superpo-
sition, synchronization, and polyfrequency coexistence.

12.1 Cross-Frequency Coupling Structure and Direct Support

This subsection establishes the formal object of cross-frequency and modulation governance. Its objec-
tive is to distinguish direct intervention upon intermodal dependence from the coexistence, superposition,
or locking of temporal modes.

Let mode i be represented by m;(t) = (A;(t),wi(t), ¢:(t)), and let ¢;(¢) denote a temporal property
of another mode j. A general cross-frequency dependence was introduced in Equation 18. For the
present classification, the relation is written more explicitly in Equation 125.

q5(t) = Kij (mi(t), m;(t), me) , (125)

where KC;; denotes the effective intermodal coupling relation and 7 collects relevant state, structural,
and background conditions.

Equation 125 allows the state of one temporal mode to condition the amplitude, phase, frequency,
accessibility, transmission strength, or another modeled property of a second mode. Formal research
on cross-frequency coupling provides examples of phase-amplitude, phase-phase, and other relations
among temporal frequency bands [5, 36].

A governance intervention belongs to this Type-II family when an intermodal coupling relation enters
its direct support. The corresponding condition is represented by Equation 126.

K N suppy; (Uy) # 2. (126)

Equation 126 distinguishes cross-frequency governance from a change that propagates through an
existing coupling. If governance modifies a slow process and that process subsequently changes a faster
mode through an unchanged relation K;;, the original intervention is classified according to the directly
modified object. Cross-frequency classification applies when the coupling, modulation rule, gating rela-
tion, transfer pathway, or intermodal feedback itself becomes part of the intervention target.

This family also differs from superposition. Superposition concerns the joint expression generated
when several represented modes combine. Cross-frequency coupling concerns a relation through which
one mode changes the conditions or properties of another.

12.2 Slow-Fast Modulation Governance

This subsection develops slow-fast modulation governance as intervention upon relations through which
a comparatively slow temporal process conditions a faster process, or a faster process cumulatively mod-
ifies a slower one. Its objective is to connect the general fast-slow structure of Section 5 with a more
specific modal coupling representation.

Let m,(t) denote a slow temporal mode and m ¢(t) a faster mode. A general slow-to-fast modulation
relation is represented by Equation 127.
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Qf(t) = ICsf (ms (t)v mf(t)> ) (127)

where g¢(t) denotes a selected property of the faster mode.

Equation 127 permits a slow process to regulate the amplitude, timing, frequency, accessibility, or
effective transmission of a faster process.

Governance analogues can arise when a slow institutional cycle changes the conditions under which
rapid operational activity is permitted, when a seasonal resource process modulates short-cycle extrac-
tion, or when a long-horizon planning process changes the intensity of faster investment activity.

The reverse relation can also be important. Repeated fast events can accumulate into a slower tem-
poral mode. This relation is represented by Equation 128.

Gs(t) = Kys (mg(t), qs(t)) , (128)

where ¢;(t) denotes a slower process property affected by faster activity.

Equation 128 provides a general formal location for cumulative fast-to-slow influence.

Slow-fast modulation governance differs from fast-slow coupling governance in Section 5 through
representational specificity. Fast-slow coupling requires differentiated characteristic timescales. Cross-
frequency slow-fast modulation additionally requires identifiable temporal modes and an explicit inter-
modal dependence relation.

12.3 Amplitude-Modulation Governance

This subsection develops amplitude-modulation governance as intervention that directly changes the rela-
tion through which one temporal process controls the amplitude of another. Its objective is to distinguish
intermodal amplitude regulation from direct spectral-amplitude intervention.

Let mode ¢ act as a modulating process and mode j as the modulated process. Their amplitude
relation is represented by Equation 129.

Aj(t) = Ka (ma(t), A%1)) (129)

where A?(t) denotes the amplitude that would arise under the selected reference model without the
specified modulation relation.

Equation 129 allows the magnitude of one temporal process to depend on another temporal mode.

Governance may directly modify a relation through which a slow budget cycle changes the intensity
of faster programme activity, a recurrent capacity cycle modulates short-cycle service provision, or a
periodic institutional condition changes the amplitude of another recurring activity.

Amplitude-modulation governance differs from spectral-amplitude governance. Spectral-amplitude
governance directly changes A;. Amplitude-modulation governance changes the relation K4 through
which another mode controls A;.

The distinction becomes especially important when the modulating mode remains unchanged while
governance changes how strongly it influences the modulated process.

12.4 Frequency-Modulation Governance

This subsection develops frequency-modulation governance as intervention that directly changes the
relation through which one temporal mode alters the instantaneous or local frequency of another. Its
objective is to classify intermodal control of recurrence rate.

A generic frequency-modulation relation is represented by Equation 130.

wj(t) = wj (t) + Ko (mi(t)) , (130)

where w? (t) denotes the reference frequency of mode j.
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Equation 130 permits another temporal mode to accelerate or decelerate the local recurrence fre-
quency of the modulated process.

Governance can use such a structure when the update frequency of one process depends on the tempo-
ral state of another. Monitoring may become more frequent during a recurrent high-risk mode. Review
cadence may slow during phases of stability and accelerate during phases of rapid change.

Frequency-modulation governance differs from frequency-translation governance. Frequency trans-
lation directly shifts the frequency of one identifiable mode. Frequency modulation changes the relation
through which another mode determines that shift over time.

The mechanism can therefore generate a time-varying frequency even when the modulating relation
itself remains stable.

12.5 Phase-Modulation Governance

This subsection develops phase-modulation governance as intervention that directly changes the relation
through which one temporal mode alters the phase of another. Its objective is to distinguish intermodal
phase dependence from direct phase resetting or alignment.

A general phase-modulation relation is represented by Equation 131.

d;(t) = ¢J(t) + Kg (ma(t)) (131)

where qb(])» (t) denotes the reference phase evolution of mode j.

Equation 131 describes a phase trajectory conditioned by another temporal mode.

Governance may use this relation when the timing of one recurrent activity is advanced or delayed
according to the temporal state of another process. A reporting cycle can shift according to an operational
cycle, or one institutional procedure can adjust its phase in response to a slower planning rhythm.

Phase-modulation governance differs from phase governance because the direct object is the inter-
modal dependence relation. A one-time phase shift belongs to phase governance. A rule through which
one mode continually shifts the phase of another belongs to cross-frequency modulation governance.

12.6 Phase-Amplitude Coupling Governance

This subsection develops phase-amplitude coupling governance as intervention that directly changes the
relation between the phase of one temporal mode and the amplitude of another. Its objective is to identify
one of the clearest cross-frequency structures within the Type-1I taxonomy.

The generic phase-amplitude relation introduced in Equation 19 is expressed in Equation 132 with
explicit mode indices.

Aj(t) = Kepa (94(t)) , (132)

where the phase of mode ¢ conditions the amplitude of mode j.

Equation 132 corresponds structurally to a well-studied class of cross-frequency relations in other
dynamical domains [5, 36]. The governance application requires independent specification of the insti-
tutional or social mechanism that realizes the coupling.

A slower institutional cycle may permit stronger operational activity during one phase and suppress
it during another. Seasonal resource availability may modulate the amplitude of shorter-cycle extraction.
A recurrent funding cycle may likewise shape the intensity of programme activity without changing its
underlying recurrence frequency.

Governance can intervene by changing the strength, shape, or admissible range of the phase-amplitude
relation. It can broaden the phases during which high activity is possible, reduce excessive amplitude
concentration around a particular phase, or create a deliberate phase-sensitive gate.

Phase-amplitude governance can coexist with phase-window governance when the relation becomes
sufficiently sharp that activity is effectively enabled only within a bounded phase region.
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12.7 Cross-Frequency Phase Governance

This subsection develops cross-frequency phase governance as intervention upon relations among the
phases of modes operating at different frequencies. Its objective is to distinguish inter-frequency phase
structure from same-frequency phase alignment.

For modes ¢ and j with different characteristic frequencies, a generalized phase relation is represented
by Equation 133.

i () = mai(t) — ne;(t). (133)

Equation 133 is the same generalized phase coordinate used for ratio locking, while the governance
object here is the cross-frequency dependence carried by the relation.

Governance can establish a recurrent relation in which several cycles of a fast process correspond to
one phase progression of a slower process. Nested review cycles, repeated operational stages within a
strategic cycle, or repeated local processes within a longer institutional rhythm can be organized through
such relations.

The boundary with ratio-locking governance depends on the intervention object. Sustained dynam-
ical locking of the generalized phase belongs to synchronization governance. Cross-frequency phase
governance applies when the relation among phases functions as an intermodal coupling or modulation
structure without requiring the stronger locking condition.

12.8 Amplitude-Amplitude Coupling Governance

This subsection develops amplitude-amplitude coupling governance as intervention that directly changes
the relation between the intensities of two temporal modes. Its objective is to classify intermodal depen-
dence expressed through co-varying magnitudes.

A generic amplitude-amplitude relation is represented by Equation 134.

Aj(t) = Kaa (Ai(t),m) - (134)

Equation 134 permits increases or decreases in one temporal mode to condition the magnitude of
another.

Governance analogues can occur when increased activity in one recurrent programme automatically
scales the capacity of another, when high demand in one operational rhythm activates additional activity
in another process, or when institutional design intentionally limits co-amplification among temporally
differentiated processes.

The coupling can be positive or compensatory. Governance may strengthen co-activation when pro-
cesses should expand together or weaken it when simultaneous growth would produce systemic overload.

Amplitude-amplitude governance differs from constructive interference. Constructive interference
concerns the joint output generated by superposed modes. Amplitude-amplitude coupling concerns a
relation through which the magnitude of one mode changes the magnitude of another.

12.9 Nested-Rhythm Governance

This subsection develops nested-rhythm governance as intervention that directly organizes faster tem-
poral processes within the evolving stages of a slower recurrent process. Its objective is to classify
hierarchical temporal embedding.

Let m(t) denote a slower recurrent mode and let M ¢(t) denote a collection of faster modes. Their
nested organization is represented schematically by Equation 135.

My(t) =N (¢s(1)) , (135)

where N maps the phase of the slower mode to the set, configuration, or admissibility of faster
processes.
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Equation 135 expresses the idea that the temporal organization of fast processes depends on position
within a slower cycle.

Governance can organize daily operational activity within monthly review cycles, several short imple-
mentation cycles within an annual strategic process, or recurrent local activities within slower ecological
or institutional phases.

Nested-rhythm governance differs from harmonic-ratio governance. A nested system can contain
integer-ratio frequencies, while its defining feature is the conditional organization of faster processes by
the slower temporal structure.

The mechanism can involve phase-amplitude coupling, phase windows, gating, and ratio relations
simultaneously.

12.10 Cross-Band Transfer Governance

This subsection develops cross-band transfer governance as intervention that directly changes the move-
ment of activity, influence, variance, or another modeled quantity between temporal frequency ranges.
Its objective is to classify redistribution through intermodal pathways rather than spectral shaping alone.

Let Qq(t) and Qp(t) denote modeled quantities associated with spectral bands B, and Bj. Their
transfer relation is represented by Equation 136.

Qp(t) = Tussp(t) — Thosa(t) + Sp(t), (136)

where T;,_; and T}, denote effective cross-band transfers and Sy(t) collects other sources and
sinks.

Equation 136 provides a generic bookkeeping representation rather than a universal conservation
law.

Governance can shift decision attention from rapid variation toward slower learning cycles, convert
repeated short-cycle observations into longer-term institutional memory, or redirect accumulated slow
concerns into faster operational response.

Cross-band transfer differs from spectral shaping. Spectral shaping changes the distribution of rep-
resented intensity across frequencies. Cross-band transfer governance specifies a generative pathway
through which activity in one temporal domain contributes to another.

This distinction becomes important when the governance mechanism itself mediates temporal trans-
lation.

12.11 Cross-Frequency Gating Governance

This subsection develops cross-frequency gating governance as intervention that directly controls whether
one temporal mode can affect or activate another according to the state of a third or slower temporal pro-
cess. Its objective is to classify conditional intermodal accessibility.

Let g;;(t) € [0,1] denote the effective gate controlling influence from mode ¢ to mode j. A temporal
gating relation is represented by Equation 137.

9ij (t) = Gij (mi (1)), (137)

where mode k& controls the accessibility of the ¢ — j coupling pathway.

Equation 137 allows coupling to open, close, or vary continuously according to another temporal
mode.

Governance may permit rapid resource release only during specified phases of a slower institutional
cycle, enable emergency coordination when a recurrent risk process reaches an admissible region, or
restrict one temporal process from influencing another during protected intervals.

Gating differs from phase-window governance through its relational object. Phase-window gover-
nance governs whether an action is admissible. Cross-frequency gating governance governs whether one
temporal mode can transmit influence to another.
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The two classifications can coexist when the gate itself is defined through phase.

12.12 Mode-Conversion Governance

This subsection develops mode-conversion governance as intervention that directly changes the temporal
form through which activity is expressed. Its objective is to classify transformations in which activity
associated with one mode contributes to the generation of another temporally distinct mode.

Let m; denote an input mode and m; an output mode. A generic conversion relation is represented
by Equation 138.

mT = Cij (my ,mt) , (138)

where C;; denotes the effective conversion mechanism.

Equation 138 can represent temporal transformation across modes without presuming conservation
of amplitude or frequency.

Governance may convert high-frequency observations into a slower review process, translate re-
peated short-cycle interventions into a persistent institutional routine, or transform a long-horizon plan-
ning signal into a series of faster operational actions.

Mode conversion differs from frequency translation. Frequency translation moves an identifiable
mode within spectral space. Mode conversion can change the temporal organization itself, potentially
generating a distinct mode with different dynamics, recurrence structure, or institutional function.

The category also differs from cross-band transfer because conversion can involve qualitative trans-
formation of temporal organization rather than movement of a single conserved quantity.

12.13 Cross-Frequency Feedback Governance

This subsection develops cross-frequency feedback governance as intervention that directly uses informa-
tion from one temporal mode or frequency range to regulate another. Its objective is to classify feedback
loops spanning different temporal scales.

Let y;(t) denote an observed property associated with temporal mode 4, and let u;(¢) denote gover-
nance input acting upon mode j. The cross-frequency feedback rule is represented by Equation 139.

u;(t) = Fij (yi(t), ze,me) - (139)

Equation 139 makes information from one temporal mode part of the control law governing another.

A slow trend can regulate the allowable amplitude of fast operational activity. High-frequency
anomalies can trigger changes in slower policy review. Medium-term observations can modify the ca-
dence of rapid monitoring.

Cross-frequency feedback differs from ordinary feedback classification in the Type-I dynamical-
process taxonomy. Type-I feedback identifies feedback as the direct dynamical mechanism. Type-II
cross-frequency feedback identifies the temporal relation between the observed and regulated processes.

A single governance mechanism can consequently receive both classifications.

12.14 Coupling-Strength Governance

This subsection develops coupling-strength governance as intervention that directly changes the mag-
nitude of influence between temporal modes while preserving the general form of their relation. Its
objective is to classify continuous regulation of intermodal dependence.

Let x;;(t) denote the effective strength of the cross-frequency relation between modes ¢ and j. The
coupling can be represented by Equation 140.

Kij = rij(t)Kij, (140)

where iéij denotes the normalized or reference form of the coupling relation.
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Equation 140 separates coupling form from coupling magnitude.

Governance can strengthen slow-to-fast modulation when long-horizon constraints should have greater
influence on rapid action, reduce fast-to-slow accumulation when short-term volatility is excessively
shaping institutional development, or adapt coupling strength according to changing system conditions.

Coupling-strength governance differs from spectral weighting because the direct object is the relation
between modes rather than the independent institutional weight assigned to their spectral components.

The mechanism can also alter synchronization or resonance downstream. Those effects remain prop-
agated unless their corresponding relations are directly governed.

12.15 Cross-Frequency Decoupling Governance

This subsection develops cross-frequency decoupling governance as intervention that directly weakens
or removes an intermodal dependence relation. Its objective is to classify preservation of temporal au-
tonomy when coupling across scales becomes undesirable.

A decoupling intervention can be represented by Equation 141.

Hicg : (141)

< e

under a model-specific norm or coupling descriptor.

Equation 141 describes reduced intermodal dependence.

Governance may protect slow institutional formation from rapid volatility, prevent a high-frequency
demand cycle from continuously resetting long-term planning, separate short-cycle political pressure
from scientific review, or reduce the degree to which one recurrent process gates another.

Cross-frequency decoupling differs from timescale insulation. Timescale insulation broadly limits
transmission across processes operating at different rates. Cross-frequency decoupling applies when
identifiable temporal modes and a specific intermodal coupling relation are available.

Decoupling also differs from desynchronization. Desynchronization weakens a sustained locking
relation. Cross-frequency decoupling weakens a broader modulation or dependence relation that may
exist without synchronization.

12.16 Composition within Cross-Frequency and Modulation Governance

This subsection consolidates the cross-frequency and modulation mechanisms developed above. Its ob-
jective is to show how several forms of intermodal dependence can coexist and how their composition
differs from the coexistence architecture developed in the preceding section.

A governance system can contain several simultaneous cross-frequency relations. The phase of a
slow planning cycle can gate faster operational activity, the amplitude of that activity can affect a medium-
term resource cycle, and observations from the medium-term cycle can feed back into the slow planning
process. The resulting system contains a temporal coupling network rather than a set of independent
frequencies.

Such a network can be represented schematically by Equation 142.

Gu(t) = (Va, Eu(t), Ku(?)), (142)

where vertices represent temporal modes, edges represent intermodal dependence, and K, (¢) collects
their effective coupling relations.

Equation 142 provides a bridge between Type-II cross-frequency governance and Type-I relational-
structural governance. The former concerns relations among temporal modes. The latter concerns struc-
tural relations among system entities or processes. The two graphs can overlap while remaining analyti-
cally distinct.

Cross-frequency composition can generate recursive temporal influence. Slow processes can regu-
late fast activity, fast activity can accumulate into medium-term change, and medium-term processes can
feed back into the slow background. Such cycles are especially relevant to generative-relational analysis
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because temporal organization itself becomes part of the mechanism through which future trajectories
are produced.

Composition can also create pathologies. Strong coupling across every scale can allow short-term
disturbance to propagate into slow institutional processes. Excessive decoupling can prevent consequen-
tial fast signals from reaching slow decision structures. Gating can protect a process and can also exclude
information during consequential intervals. Cross-frequency governance therefore concerns the structure
and distribution of intermodal dependence rather than maximization of coupling.

Table 8 summarizes the principal mechanisms developed in this section.

The taxonomy in Table 8 establishes intermodal generative dependence as a Type-II governance ob-
ject. Temporal modes can coexist, superpose, synchronize, or remain harmonically related, while cross-
frequency governance concerns the additional structure through which one mode changes the conditions
under which another mode develops.

This family therefore extends the generative-relational interpretation of temporality. Slow and fast
processes do more than occupy different locations in temporal space. They can regulate one another,
gate one another, translate activity across scales, convert temporal forms, and participate in recursive
feedback cycles. Governance can act upon these relations directly.

The next section develops Spectral-Regime Governance, the higher-order Type-II family. Its direct
object is the organization of the spectral-temporal configuration as a whole, including mode emergence
and suppression, dominant-mode structure, spectral concentration and dispersion, coherence and deco-
herence, mode switching, locking transitions, spectral criticality, mode collapse, spectral diversification,
metastability, and regime recovery.
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Table 8: Taxonomy of Cross-Frequency and Modulation Governance Mechanisms

Mechanism Direct Governance Function Principal Boundary
Cross-Frequency
Object
Slow-Fast Dependence between ~ Changes how differentiated Requires identifiable
Modulation slow and fast temporal temporal scales condition one modal dependence
Governance modes another beyond timescale
difference alone
Amplitude- Intermodal control of ~ Changes how one temporal Direct amplitude
Modulation amplitude mode regulates the magnitude of change remains
Governance another spectral-amplitude
governance
Frequency- Intermodal control of ~ Changes how one mode alters Frequency translation
Modulation frequency the local recurrence frequency acts directly on one
Governance of another mode’s spectral position
Phase-Modulation Intermodal control of ~ Changes how one mode Direct phase adjustment
Governance phase advances, delays, or shifts the remains phase

Phase-Amplitude
Coupling
Governance

Cross-Frequency
Phase Governance

Amplitude-
Amplitude Coupling
Governance

Nested-Rhythm
Governance

Cross-Band Transfer
Governance

Cross-Frequency
Gating Governance

Mode-Conversion
Governance

Cross-Frequency
Feedback
Governance

Coupling-Strength
Governance

Cross-Frequency
Decoupling
Governance

Relation between one
mode’s phase and
another mode’s
amplitude

Relation among
phases at different
frequencies

Relation between
modal amplitudes

Embedding of faster
modes within a slower
temporal process
Transfer pathway
between temporal
bands

Conditional
accessibility of
intermodal influence

Transformation from
one temporal mode
into another
Feedback relation
spanning temporal
modes

Magnitude of
intermodal
dependence

Existing intermodal
dependence

phase of another

Creates or modifies
phase-sensitive intensity of
another temporal process

Organizes inter-frequency phase
dependence

Coordinates or constrains
co-amplification among
temporal modes

Organizes fast activity according
to stages of a slower rhythm

Moves activity, influence, or
another modeled quantity across
temporal domains

Opens, closes, or scales
coupling according to another
temporal mode

Changes the temporal form
through which activity is
expressed

Uses information from one
temporal scale to regulate
another

Strengthens or weakens
influence while preserving the
basic coupling form

Reduces transmission or
modulation across temporal
modes

governance
Requires an explicit
cross-frequency

coupling mechanism

Sustained generalized
phase locking
additionally enters
synchronization
governance
Interference concerns
joint output rather than
intermodal
transformation

Nested organization
contains more than a
frequency ratio alone
Spectral shaping
describes distribution
without requiring a
transfer pathway
Phase-window
governance governs
action accessibility
rather than coupling
accessibility
Frequency translation
preserves stronger
modal identity

Type-I feedback
classifies the dynamical
mechanism rather than
its temporal relation
Spectral weighting acts
on modal importance
rather than intermodal
relation
Desynchronization
specifically targets
sustained locking
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13 Spectral-Regime Governance

This section develops spectral-regime governance as the ninth principal family of the Type-II generative-
relational taxonomy. Its objective is to classify interventions that directly transform higher-order or-
ganization across temporal modes and their relations. The section develops mode-emergence gover-
nance, mode-suppression governance, dominant-mode governance, spectral-concentration governance,
spectral-dispersion governance, spectral-broadening and narrowing governance, coherence governance,
decoherence governance, mode-switching governance, frequency-locking-transition governance, spectral-
criticality governance, mode-collapse governance, spectral-diversification governance, spectral-regime
recovery, and metastable spectral-regime governance.

The defining feature of this family is its level of organization. Earlier Type-II families identify spe-
cific temporal objects such as characteristic timescales, spectral components, phase relations, synchro-
nization, resonance, interference, polyfrequency coexistence, and cross-frequency coupling. Spectral-
regime governance concerns the configuration formed by these objects together and the qualitative tran-
sitions through which that configuration changes.

13.1 Spectral-Regime Structure and Direct Support

This subsection establishes the formal object of spectral-regime governance. Its objective is to distinguish
higher-order temporal organization from changes in individual modes and to specify the direct-support
criterion for the final Type-II family.

The spectral-regime representation introduced in Equation 20 collects active modal support, am-
plitude organization, phase structure, locking relations, resonance relations, interference structure, har-
monic organization, and cross-frequency coupling into the configuration 3J;. For regime analysis, let Xy,
denote the admissible space of such configurations.

A spectral regime can be represented as a region of this configuration space. This representation is
introduced by Equation 143.

Ra C Xy, (143)

where R, denotes a collection of spectral-temporal configurations sharing the properties used to
define regime .

Equation 143 makes the definition of a regime model dependent. Regime membership may be de-
termined by modal composition, dominance, spectral concentration, coherence, locking structure, cross-
frequency organization, or a combination of such properties.

The current regime label can then be represented by Equation 144,

re(t) =« when X; € R, (144)

Equation 144 allows governance to distinguish changes occurring within one regime from transitions
between qualitatively different organizations.

A governance intervention belongs to the spectral-regime family when the higher-order configura-
tion 3, its regime membership, or a regime-level property forms part of its direct Type-II support. The
corresponding condition is represented by Equation 145.

¥ € suppy () - (145)

Equation 145 provides the principal boundary of this family. Suppressing one temporal mode can
constitute mode-selective or spectral-amplitude governance. Directly reorganizing the system from a
multimodal regime toward a concentrated single-mode regime enters spectral-regime governance.

Nonlinear dynamics provides a general mathematical lineage for qualitative changes among dynam-
ical regimes [11], while nonstationary spectral analysis provides representations in which spectral or-
ganization can evolve through time [26]. The present taxonomy uses these resources for a governance
classification rather than treating any observed regime transition as evidence of governance.
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13.2 Mode-Emergence Governance

This subsection develops mode-emergence governance as intervention that directly creates, enables, or
stabilizes the appearance of a consequential temporal mode within the effective spectral organization. Its
objective is to classify governance of modal formation at the regime level.

Let ©; and ;" denote the effective modal support before and after intervention. The emergence of
a new mode is represented by Equation 146.

QF\Q #£ 2. (146)

Equation 146 describes an expansion of effective modal support.

Mode-emergence governance applies when governance directly changes the conditions through which
a new recurrent temporal organization becomes viable. An institution may create a new review rhythm,
establish a recurring learning cycle, introduce a long-horizon planning mode, or enable a new operational
cadence that subsequently becomes a persistent component of the system.

The appearance of a spectral peak after an intervention provides descriptive evidence and requires
causal interpretation before governance classification. Mode-emergence governance applies when the
intervention directly constructs or enables the conditions generating the new temporal mode.

The category also differs from frequency translation. Frequency translation moves an existing iden-
tifiable mode. Mode emergence expands the effective modal organization through the formation of an
additional mode.

13.3 Mode-Suppression Governance

This subsection develops mode-suppression governance as intervention that directly removes a temporal
mode from effective regime organization or reduces it below a model-specific relevance threshold. Its
objective is to classify modal removal at the regime level.

The suppression of at least one previously active mode is represented by Equation 147.

O\ Qf # 2. (147)

Equation 147 records contraction of effective modal support.

Governance may suppress a recurrent destabilizing institutional cycle, eliminate a redundant report-
ing rhythm, remove an oscillatory operational pattern, or terminate a temporal mode whose continued
presence prevents reorganization of the larger system.

Mode suppression differs from spectral attenuation through the regime criterion. Attenuating a mode
while it remains part of the effective spectral support belongs to spectral-amplitude governance. Suppres-
sion governance concerns removal of the mode from the effective temporal configuration.

The category carries no general normative direction. The suppressed mode may be harmful, redun-
dant, protective, culturally important, or generatively necessary. Normative evaluation therefore remains
separate from classification.

13.4 Dominant-Mode Governance

This subsection develops dominant-mode governance as intervention upon the relative predominance of
one or several temporal modes within a spectral regime. Its objective is to classify control of temporal
dominance without requiring elimination of subordinate modes.

Let Py (t) > 0 denote the represented intensity associated with mode k. Its normalized modal weight
is defined by Equation 148.

K
o) = 2 S e =1, (148)
S e M
j=1
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provided the total represented intensity is positive.
The dominant mode is identified by Equation 149.

k*(t) € argmax wy(t). (149)
k

Equation 149 identifies the mode carrying the largest represented share under the selected descriptor.

Dominant-mode governance directly increases, reduces, transfers, or constrains temporal predomi-
nance. A governance architecture may prevent a rapid emergency rhythm from permanently dominating
ordinary institutional time, increase the influence of a neglected long-horizon mode, or maintain a spec-
ified operational rhythm as the principal coordinating mode.

Dominant-mode governance differs from spectral-amplitude governance because dominance is rela-
tional to the entire modal distribution. Increasing the amplitude of one mode can produce dominance as
a propagated consequence. Regime-level classification applies when the relative ordering or dominance
structure itself forms part of the intervention target.

13.5 Spectral-Concentration Governance

This subsection develops spectral-concentration governance as intervention that directly increases the
degree to which temporal activity is concentrated in a limited number of modes. Its objective is to
distinguish modal concentration from the dominance of one identified mode.

Using the normalized modal weights from Equation 148, a simple concentration descriptor is intro-
duced in Equation 150.

K
Cu(t) =D wi(t). (150)
k=1

Equation 150 increases as represented activity becomes concentrated among fewer modes and reaches
its maximum when one mode carries all represented weight.

Spectral-concentration governance directly reorganizes a distributed temporal system toward a smaller
set of dominant temporal modes. An institution may consolidate several review cycles into one central
cadence, concentrate operational activity around a limited number of temporal channels, or reduce tem-
poral fragmentation by strengthening a smaller set of recurrent structures.

Concentration can simplify coordination and reduce temporal complexity. It can also reduce redun-
dancy, temporal diversity, and the capacity of local processes to retain independent rhythms.

The category therefore carries no inherent preference for concentration. The concentration index
serves as a descriptor of regime organization rather than a measure of governance quality.

13.6 Spectral-Dispersion Governance

This subsection develops spectral-dispersion governance as intervention that directly distributes tempo-
ral activity more broadly across available modes. Its objective is to classify redistribution away from
concentrated temporal organization.

Using the concentration descriptor in Equation 150, an increase in spectral dispersion can be repre-
sented by Equation 151.

oy < O (151)

Equation 151 represents a redistribution of modal weight toward a less concentrated configuration
under the selected descriptor.

Governance may distribute temporal activity across several review rhythms, support differentiated
institutional cadences, reduce excessive dependence on one temporal mode, or restore several operating
cycles after a period of strong temporal concentration.
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Spectral dispersion differs from phase dispersion. Phase dispersion spreads the temporal positions
of recurrent processes around a cycle. Spectral dispersion distributes represented activity among distinct
temporal modes.

It also differs from spectral diversification. Dispersion can redistribute weight among modes that
already exist. Diversification can additionally increase the effective modal repertoire.

13.7 Spectral-Broadening and Narrowing Governance

This subsection develops spectral-broadening and narrowing governance as intervention upon the range
over which consequential temporal activity is distributed. Its objective is to distinguish changes in spec-
tral extent from changes in modal concentration alone.

Let w(t) denote the weighted central frequency of the selected modal representation. This quantity
is defined by Equation 152.

K
w(t) =) wi(t)wp(t). (152)
k=1

A weighted spectral spread around this center is represented by Equation 153.

K
B (t) = > w(t) (we(t) — a(t)*. (153)
k=1

Equation 153 supplies one model-specific measure of spectral breadth.

Spectral-broadening governance directly increases the effective range of temporal frequencies par-
ticipating in regime organization. Spectral-narrowing governance reduces that range.

Broadening may add sensitivity to both faster and slower processes, permit several temporal scales
to participate in governance, or restore temporal range lost under excessive homogenization. Narrowing
may simplify a system whose temporal organization has become too fragmented or difficult to coordinate.

The category differs from bandwidth governance in Section 6. Bandwidth governance changes the
range to which a governance mechanism is sensitive. Spectral broadening and narrowing change the
range occupied by the governed temporal regime itself.

13.8 Coherence Governance

This subsection develops coherence governance as intervention directed toward the degree of organized
relational consistency among several temporal modes. Its objective is to classify higher-order tempo-
ral coordination while preserving distinctions among phase locking, harmonic organization, and cross-
frequency coupling.

Letc;;(t) € [0, 1] denote a model-specific coherence descriptor between modes i and j. The resulting
coherence matrix is introduced in Equation 154.

K

Cx(t) = [cij (t)]i,j:1 . (154)

Equation 154 leaves the particular coherence measure to the empirical model. Depending on the
system, c;; may encode stable phase relations, spectral coherence, recurrent coordination, or another

justified temporal relation.
A weighted regime-level coherence descriptor can be represented by Equation 155.

> wityw;(t)ei; (t)
1<J

> wilt)uw;(t)

i<j

Cx(t) = , (155)

provided the denominator is positive.
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Equation 155 provides one possible summary of intermodal coherence while retaining mode-specific
relations in Cy;.

Coherence governance directly reorganizes the regime so that temporal modes participate in more
stable or more consistently structured relations. A governance architecture may strengthen coordination
among several recurrent processes while preserving their different frequencies and phases.

The category differs from synchronization governance through level of organization. Synchroniza-
tion directly targets specified locking relations. Coherence governance targets a broader regime-level
organization that can be generated through several types of temporal relation.

The term also differs from heterogeneous temporal coherence in Section 11. Heterogeneous temporal
coherence is a proposed viability concept for coordinated temporal difference. The present coherence
descriptor is a regime-level formal object whose precise empirical measure remains model dependent.

13.9 Decoherence Governance

This subsection develops decoherence governance as intervention that directly reduces excessive or unde-
sirable coherence among temporal modes. Its objective is to classify deliberate loosening of higher-order
temporal organization.

Using the regime-level descriptor in Equation 155, a decoherence intervention can be represented by
Equation 156.

5 < Cy. (156)

Equation 156 describes a reduction in the selected measure of regime-level coherence.

Governance may reduce coherence when strongly coordinated temporal activity creates correlated
failure, excessive central dependence, synchronized resource demand, or pervasive transmission of tem-
poral disturbance.

Decoherence governance can operate through phase dispersion, weakening of locking, reduction of
coupling, creation of temporal niches, or restoration of locally independent modes. These operations
receive additional Type-II labels when they form part of direct support.

The term decoherence is used here in a general dynamical and spectral-temporal sense. It carries no
implication of quantum decoherence.

13.10 Mode-Switching Governance

This subsection develops mode-switching governance as intervention that directly manages transitions
in which the principal temporal mode organizing system behavior changes. Its objective is to classify
controlled changes of modal predominance.

Let k*(t) denote the dominant-mode index defined in Equation 149. A mode-switching event is
represented by Equation 157.

K () # k(7). (157)

Equation 157 identifies a change in the mode carrying the greatest represented weight.

Governance may switch from a routine administrative cadence to an emergency operational cadence,
from a rapid stabilization mode to a slower recovery mode, or from short-cycle intervention toward a
long-horizon institutional learning process.

Mode-switching governance concerns management of the transition itself. Dominant-mode gov-
ernance concerns which mode carries temporal predominance. The two classifications can therefore
coexist.

Mode switching can also occur endogenously. An observed switch becomes a governance mech-
anism when the intervention directly activates, controls, inhibits, or sequences the transition among
modes.
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13.11 Frequency-Locking-Transition Governance

This subsection develops frequency-locking-transition governance as intervention directed toward the
formation or dissolution of collective locking at the regime level. Its objective is to distinguish a quali-
tative transition in temporal organization from governance of an already established locking relation.

Let SRgee denote a regime without the selected locking relation and fRjcx a regime in which that
relation persists. The transition is represented by Equation 158.

mfree — 9C{lock . (1 5 8)

Equation 158 represents entry into or exit from a regime characterized by sustained temporal locking.

Synchronization theory provides established models in which changes in coupling strength or fre-
quency distribution can produce transitions toward collective synchronization [19, 25].

Governance may deliberately move a distributed system into a synchronized regime during a crisis
and later release it into a temporally differentiated regime. It may also constrain coupling so that a system
remains outside a collectively locked state.

The category differs from phase-locking or frequency-locking governance. Those mechanisms di-
rectly maintain particular locking relations. Frequency-locking-transition governance concerns the regime
change through which locking appears or disappears as a higher-order organizational feature.

13.12 Spectral-Criticality Governance

This subsection develops spectral-criticality governance as intervention directed toward a system ap-
proaching a qualitative transition in its spectral-temporal organization. Its objective is to classify gov-
ernance of proximity to regime transition while preserving the distinction between criticality indicators
and governance mechanisms.

Let 0R,, denote a model-specific boundary associated with departure from spectral regime a. A
generalized distance from the current configuration to that boundary is represented by Equation 159.

derit(t) = dyx (X¢,0Ra) (159)

where dy; denotes an appropriate metric, pseudometric, or model-specific transition coordinate.

Equation 159 provides a formal placeholder for proximity to a spectral-regime transition. Its empir-
ical definition depends on the underlying dynamical model.

Critical-transition research shows that some classes of dynamical systems can display changing tem-
poral indicators, including critical slowing down, as they approach particular bifurcations [29]. Such
signals remain diagnostic evidence. Their presence alone does not constitute governance.

Spectral-criticality governance arises when governance directly manages proximity to a temporal
regime boundary. An intervention may increase buffering as the system approaches a locking transi-
tion, reduce coupling before a mode-collapse boundary, hold a system within a learning region near a
transition, or move deliberately across a threshold when reorganization is required.

The category also permits governance that temporarily maintains proximity to a critical region. Such
a strategy can preserve sensitivity and learning capacity under suitable conditions while increasing ex-
posure to transition. Its use therefore requires explicit operational limits, observability, and exit criteria.

13.13 Mode-Collapse Governance

This subsection develops mode-collapse governance as intervention directed toward a substantial loss of
temporal modes or functional temporal diversity within a spectral regime. Its objective is to distinguish
regime-level collapse from suppression of one selected mode.

Let Kg(t) denote the effective number of represented modes. Using the concentration descriptor
from Equation 150, one possible participation measure is defined by Equation 160.
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Cx(t)

Equation 160 reaches one under complete concentration in a single represented mode and increases
as modal weight is distributed more broadly.

A regime-level mode collapse can be operationalized through a substantial decrease in effective
modal participation. One possible criterion is represented by Equation 161.

Keg(t) = (160)

Keff(t+) < Kcollapsm (161)

where K ojiapse 1S @ domain-specific threshold associated with loss of required temporal functionality.

Equation 161 defines collapse through the governance model rather than through modal count alone.
A system with one appropriate mode can remain viable, while another system can require several distinct
rhythms to preserve its functions.

Mode-collapse governance can prevent collapse, contain its consequences, guide a deliberate sim-
plification, or restore modes after collapse. The classification concerns direct governance of the regime-
level contraction.

This category is particularly relevant where one crisis rhythm, market cycle, administrative cadence,
or external temporal demand progressively displaces the other rhythms required for long-term function-
ing.

13.14 Spectral-Diversification Governance

This subsection develops spectral-diversification governance as intervention that directly expands the

effective repertoire of temporal modes or distributes functional dependence across a broader temporal

organization. Its objective is to classify deliberate creation of temporal diversity at the regime level.
An increase in effective modal participation can be represented by Equation 162.

Kl > K. (162)

Equation 162 provides one possible descriptor of increased temporal diversity.

Governance may introduce slower planning rhythms into a system dominated by rapid reaction, pre-
serve intermediate learning cycles, establish independent local temporal modes, or create redundant re-
current processes operating at different frequencies.

Spectral diversification differs from spectral dispersion because it can involve the emergence or
restoration of additional functional modes. Dispersion can occur through redistribution among an un-
changed modal set.

Diversification also differs from polyfrequency-maintenance governance. Polyfrequency mainte-
nance preserves specified heterogeneous modes. Spectral diversification changes the regime toward
greater temporal variety.

Greater diversity carries no universal normative superiority. Additional modes can create redundancy
and adaptive capacity while also increasing coordination burden and conflict. The governance objective
concerns an appropriate temporal repertoire under specified generative conditions.

13.15 Spectral-Regime Recovery

This subsection develops spectral-regime recovery as intervention directed toward restoration of a viable
spectral-temporal organization following disruption, collapse, excessive synchronization, fragmentation,
or other regime degradation. Its objective is to classify recovery as reorganization of temporal relations
rather than simple return to a previous state.

Let Uy, C Xy denote the set of spectral-temporal configurations satisfying the viability conditions
specified for the governed system. Recovery is represented by Equation 163.
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S ¢ Vs — Ny, €Vs,  t1>to. (163)

Equation 163 defines recovery through regained viability.

The recovered configuration can differ from the pre-disruption regime. A crisis may permanently
change institutional rhythms, create new temporal modes, eliminate obsolete cycles, or alter cross-frequency
relations. Recovery can therefore produce a reorganized spectral-temporal system.

Governance may restore slower deliberative cycles after prolonged emergency synchronization, re-
construct temporal diversity after mode collapse, re-establish viable cross-frequency coupling, or recover
coherence following fragmentation.

This interpretation is compatible with a generative-relational view of recovery. The objective con-
cerns restoration of conditions under which viable future trajectories can again be generated. Historical
reconstruction of an earlier configuration is one possible recovery path among others.

13.16 Metastable Spectral-Regime Governance

This subsection develops metastable spectral-regime governance as intervention directed toward locally
persistent temporal organizations that retain accessible transitions toward other regimes. Its objective is
to classify governance of persistence and transition capacity within a dynamic spectral landscape.

Let YR, denote a spectral regime and let T, denote the random, empirical, or model-estimated resi-
dence time within that regime. A local persistence criterion is represented by Equation 164.

E [T] > Tioc, (164)

where Tj,c > 0 denotes a model-specific interval sufficient for the regime to possess operational
persistence.

Equation 164 captures persistence over a relevant local horizon while allowing eventual transition.

A complementary accessibility condition for another regime Rz is represented by Equation 165.

Pr(Ro — R | W) >0 (165)

for an explicitly specified future window .

Equation 165 expresses the continued availability of regime transition under the selected stochastic
or uncertainty model.

The term metastable is used here operationally for regimes that are locally persistent while retain-
ing meaningful transition pathways. The precise mathematical definition can vary across dynamical,
stochastic, and empirical models.

Governance may seek such an organization when permanent locking is undesirable and continuous
instability is operationally costly. A system can remain sufficiently coherent for collective action while
preserving the capacity to reorganize when conditions change.

Metastable spectral-regime governance can therefore regulate residence time, transition barriers, cou-
pling strength, temporal diversity, and exit conditions. The direct object is the balance between regime
persistence and continued accessibility of alternative temporal organizations.

This mechanism has particular relevance to adaptive governance. A spectral-temporal configura-
tion can remain stable enough to support current coordination while preserving future reconfiguration
capacity.

13.17 Composition within Spectral-Regime Governance

This subsection consolidates the spectral-regime mechanisms developed above. Its objective is to clarify
their relations and to complete the nine-family Type-II taxonomy before the paper turns to composition
across families.
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Spectral-regime governance can involve a sequence of transformations. Governance may enable
a new mode, redistribute modal dominance, broaden the spectral repertoire, approach a locking transi-
tion, enter a temporarily coherent regime, and later release the system into a differentiated metastable
organization.

Regime-level mechanisms can also operate simultaneously. An intervention can reduce concentra-
tion, increase effective modal diversity, prevent mode collapse, and maintain coherence among the re-
maining modes. Another intervention can deliberately narrow the spectrum and increase dominance by
one emergency mode for a bounded interval.

The family therefore gives the Type-II taxonomy a higher-order organizational level. The first eight
families remain available for decomposing the mechanisms through which regime change occurs. A
decrease in regime coherence may be produced through phase dispersion, desynchronization, cross-
frequency decoupling, or changes in polyfrequency organization. Spectral-regime classification applies
when the higher-order configuration itself is also a direct governance object.

This distinction also prevents every downstream temporal change from being classified automatically
as spectral-regime governance. A local phase reset can alter >; mathematically while remaining a phase
intervention when regime organization is outside the intervention’s direct target.

Table 9 summarizes the principal spectral-regime governance mechanisms developed in this section.

The taxonomy in Table 9 completes the nine principal families of Type-II generative-relational gov-
ernance. The sequence began with characteristic timescales and progressively introduced spectral selec-
tion, phase, sustained synchronization, resonant susceptibility, superpositional relations, heterogeneous
temporal coexistence, cross-frequency dependence, and higher-order spectral-regime organization.

These families form an analytical vocabulary rather than a developmental ladder. Spectral-regime
governance carries greater representational scope while carrying no greater normative value or institu-
tional sophistication. A simple cadence intervention can be more appropriate than regime-level interven-
tion under many governance conditions.

The completion of the nine families also makes composition the next analytical problem. Real gov-
ernance interventions can possess direct support across several Type-II objects at once, and mechanisms
classified in one family can change the conditions under which mechanisms in another family oper-
ate. The next section therefore develops Composition of Spectral-Temporal Governance Mechanisms,
including multi-label support, sequential composition, parallel composition, cross-family propagation,
compatibility, conflict, and compound governance architectures.
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Table 9: Taxonomy of Spectral-Regime Governance Mechanisms

Mechanism

Direct Regime
Object

Governance Function

Principal Boundary

Mode-Emergence
Governance

Mode-Suppression
Governance

Dominant-Mode
Governance

Spectral-
Concentration
Governance
Spectral-Dispersion
Governance

Spectral-Broadening
and Narrowing
Governance

Coherence
Governance

Decoherence
Governance

Mode-Switching
Governance

Frequency-Locking-
Transition
Governance

Spectral-Criticality
Governance

Mode-Collapse
Governance

Spectral-
Diversification
Governance

Spectral-Regime
Recovery

Metastable
Spectral-Regime
Governance

Formation of an
effective temporal
mode

Removal of an
effective temporal
mode

Relative modal
predominance

Concentration of
modal weight

Distribution of modal
weight

Extent of occupied
spectral organization

Higher-order
intermodal
organization

Higher-order temporal
coherence

Identity of the
predominant temporal
mode

Transition between
unlocked and locked
regimes

Proximity to a
temporal regime
boundary

Regime-level loss of
effective temporal
modes

Effective temporal
repertoire

Viability of
spectral-temporal
organization

Local regime
persistence and
transition accessibility

Creates or enables a recurrent
mode within the
spectral-temporal regime

Eliminates a mode from
consequential regime
organization

Changes which temporal mode
carries the greatest
organizational weight

Moves temporal activity toward
a smaller set of modes

Spreads temporal activity more
broadly among existing modes

Expands or contracts the
temporal frequency range
represented in the regime

Strengthens consistent temporal
relations across a spectral
regime

Loosens excessive regime-level
temporal coordination

Manages transitions in temporal
predominance

Manages collective entry into or
exit from temporal locking

Manages approach to, residence
near, or passage through a
qualitative spectral-temporal
transition

Prevents, manages, induces, or
reverses substantial modal
contraction

Expands the number or
distribution of consequential
temporal modes

Restores a viable temporal
configuration following
disruption or degradation

Balances temporary temporal
organization with continued
cap]a((i};[y for reconfiguration

Observed modal
emergence requires
causal support for
governance
classification
Amplitude attenuation
can preserve the mode
within effective support
Dominance is relational
to the modal
distribution
Concentration carries
no intrinsic normative
rank

Phase dispersion
concerns positions
within recurrent cycles
Bandwidth governance
concerns the sensitivity
range of a governance
mechanism

Specific locking
relations remain
synchronization
mechanisms

The term carries no
quantum-mechanical
implication
Dominant-mode
governance concerns
regime composition
between switches
Maintenance of an
established lock
belongs to
synchronization
governance
Early-warning
indicators remain
epistemic tools

Single-mode
suppression has a
narrower direct object
Polyfrequency
maintenance preserves
an existing
heterogeneous
repertoire

Recovery can generate
a configuration
different from its
historical predecessor
Operational criteria for
metastability remain
model dependent




14 Composition of Spectral-Temporal Governance Mechanisms

This section develops the compositional structure of Type-II governance. Its objective is to explain
how the nine spectral-temporal families can occur jointly within one intervention, be distributed across
several interventions, operate in parallel or sequence, activate conditionally, and generate propagated
effects across family boundaries. The section distinguishes multi-label classification from mechanism
composition, develops parallel, sequential, conditional, switching, and nested compositions, formalizes
cross-family propagation, and introduces compatibility, conflict, temporal resource competition, and
compound governance architectures. The analysis retains the direct-support principle established in Sec-
tion 4: composition expands classification only when several spectral-temporal objects are directly trans-
formed.

14.1 Compositional Domain and Multi-Label Support

This subsection establishes the relation between multi-label Type-II classification and compositional
governance. Its objective is to distinguish an intervention whose direct support spans several temporal
objects from a sequence of analytically separable interventions.

Let the nine Type-II families be collected in the classification domain Ly introduced in Equation 2.
For an intervention U, its family assignment is the subset Ay (i/).

A multi-label intervention is characterized by the condition stated in Equation 166.

[An (U)| > 1. (166)

Equation 166 indicates that more than one Type-II family belongs to the direct support of a single
intervention.

A governance mechanism that shortens a review cadence and simultaneously establishes a phase
relation between two recurring institutional cycles can therefore receive both timescale and phase classi-
fications. A control mechanism that changes coupling strength while also preventing collective locking
can receive cross-frequency and synchronization classifications.

Multi-label classification does not require that the intervention be decomposable into independent
actions. One institutional rule can directly transform several temporal objects through one indivisible
mechanism. Conversely, a governance architecture can contain several distinct interventions even when
all of them belong to the same Type-II family.

Mechanism composition therefore concerns relations among governance operations, while multi-
label assignment concerns the direct spectral-temporal support of each operation.

14.2 Parallel Composition

This subsection develops parallel composition as the simultaneous operation of several governance mech-
anisms upon one governed system. Its objective is to represent architectures in which temporally distinct
interventions operate during overlapping intervals.

Let Uy, . .., Uy denote governance mechanisms acting during a common interval. Their parallel
composition is represented abstractly by Equation 167.

U =UoU @ - DU, (167)

where & denotes concurrent governance action under a model that specifies how simultaneous inter-
ventions combine.

Equation 167 is deliberately abstract. Parallel actions can combine additively, competitively, hierar-
chically, or through a nonlinear joint intervention map.

The direct Type-II support of a parallel composition is represented by Equation 168.
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suppy (U)) = | suppy Um) U Qint, (168)
m=1

where Qi contains any additional temporal objects directly governed through the interaction among
the parallel mechanisms.

Equation 168 allows composition itself to create a direct governance object. Two independently
designed cadence interventions may jointly establish a phase relation that is also deliberately controlled.
In that case phase governance belongs to the support of the composite architecture.

Parallel composition is common in multiscale governance. A rapid monitoring mechanism can oper-
ate together with a slower review cycle, a temporal buffering mechanism, and a long-horizon regeneration
process. The mechanisms can occupy distinct Type-II families while remaining simultaneously active.

The principal analytical problem is interaction. Two mechanisms that are individually viable can
interfere once their temporal effects coexist. Parallel composition therefore requires analysis of joint
temporal consequences rather than evaluation of each component in isolation.

14.3 Sequential Composition

This subsection develops sequential composition as governance in which one spectral-temporal mecha-
nism is followed by another. Its objective is to represent governance trajectories whose temporal archi-
tecture changes through an ordered series of interventions.

Let U, ... ,Ups denote mechanisms applied in temporal order. Their sequential composition is rep-
resented by Equation 169.

Z/{Seq:Z/{M OZ/{M_]_O"‘Oul. (169)

Equation 169 makes the output of each intervention part of the conditions inherited by the next
intervention.
Sequential composition is generally order sensitive. This property is represented by Equation 170.

Us o Uy # Uy o Us (170)

for governance mechanisms whose effects depend on the temporal state created by preceding inter-
ventions.

Equation 170 is particularly important for Type-II governance. Phase resetting before synchroniza-
tion can generate a different locking trajectory from synchronization pressure applied before a phase reset.
Resonance seeking followed by damping produces a different trajectory from damping followed by res-
onance seeking. Spectral diversification before synchronization can also produce a different collective
regime from synchronization followed by diversification.

Crisis governance provides an intuitive example of sequential composition. A system may accelerate
observation and response, synchronize selected institutions, maintain a common emergency rhythm, re-
lease the locking relation, restore slower deliberative cycles, and subsequently recover a polyfrequency
temporal organization [4].

The sequence of Type-II mechanisms can therefore become a governance object in its own right even
when every component mechanism has already been classified separately.

14.4 Conditional Composition

This subsection develops conditional composition as governance in which the activation of one tempo-
ral mechanism depends on the observed state of the system or its spectral-temporal representation. Its
objective is to classify architectures that select among mechanisms according to changing conditions.

Let ©; denote the currently estimated Type-II representation and let C,,, denote the activation region
for mechanism U,,,. Conditional governance is represented by Equation 171.
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U(t) =Un when O, € C,,. (171)

Equation 171 allows governance to select different temporal mechanisms under different spectral-
temporal conditions.

A system can employ low-pass governance during routine operation and high-frequency monitoring
during instability. It can preserve temporal dispersion under ordinary conditions and activate synchro-
nization during emergency coordination. Resonance avoidance can operate near vulnerable modes, while
resonance seeking can become admissible during a controlled mobilization process.

Conditional composition differs from adaptive spectral filtering in scope. Adaptive spectral filtering
changes one filtering mechanism according to conditions. Conditional composition can select among
mechanisms belonging to different Type-II families.

The quality of conditional governance depends on the observability of Oy, the reliability of regime
classification, and the consequences of delayed or erroneous activation. These issues are developed later
under epistemic and operational conditions.

14.5 Switching Composition

This subsection develops switching composition as governance that moves between distinct temporal
mechanisms or architectures through explicit transition rules. Its objective is to distinguish a change of
active governance mechanism from continuous adaptation within one mechanism.

Leto(t) € {1,..., M} denote the active governance mode. The resulting switching architecture is
represented by Equation 172.

Ut) = Uy r). (172)

Equation 172 represents governance as a hybrid selection among several temporal mechanisms.
The switching rule can itself depend on spectral-temporal conditions. This dependence is represented
by Equation 173.

c(tt) =S, (o(t7), 0 24) , (173)

where S, denotes the transition rule among governance modes.

Equation 173 provides a bridge to hybrid dynamical governance. The Type-I taxonomy can classify
the switching rule as a dynamical-process mechanism, while Type-II identifies the temporal governance
mechanisms selected by that rule.

Switching composition can move a system from temporal pluralism to temporary synchronization,
from broad-band observation to narrow-band intervention, or from resonance avoidance to active damp-
ing.

The transition itself can also become a Type-II object. Moving between distinct temporal regimes
can receive a timescale-transition or spectral-regime-transition classification when those transformations
are directly governed.

14.6 Nested Composition

This subsection develops nested composition as governance in which one spectral-temporal mechanism
operates inside the temporal structure generated or constrained by another mechanism. Its objective is
to represent hierarchical temporal architectures without reducing them to simple sequences.

Let U, denote an outer mechanism that establishes an admissible temporal domain and let I/; denote
an inner mechanism operating within that domain. Their nested relation is represented by Equation 174.

Unest = Uo U] . (174)
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Equation 174 indicates that the operative conditions of the inner mechanism are shaped by the outer
temporal architecture.

A slow institutional cycle can define phases within which faster governance mechanisms operate. A
phase window can contain an internal high-frequency monitoring process. A temporal niche can contain
its own synchronized subsystem. A metastable spectral regime can support several local cross-frequency
feedback mechanisms.

Nested composition is particularly relevant to experimentalist and adaptive governance architectures,
where local cycles of experimentation and learning operate inside broader cycles of review and institu-
tional revision [28, 10].

The nesting relation can cross Type-II families. A polyfrequency architecture can contain synchro-
nized clusters. A slow rhythm can gate faster cross-frequency mechanisms. A spectral regime can con-
tain resonant processes that remain locally bounded through containment governance.

Nested composition therefore provides a formal language for temporal organization across levels
without treating all levels as one homogeneous clock.

14.7 Cross-Family Propagation

This subsection develops cross-family propagation as the transmission of temporal consequences from
a directly governed Type-II object into other spectral-temporal structures. Its objective is to preserve the
distinction between direct classification and downstream system response.

Let g, € Oy denote a directly governed temporal object and ¢, € Qy another object influenced
through system evolution. A generic propagation relation is represented by Equation 175.

@(t + At) = Pra (g5 (1), Sty 701) (175)

where Py, denotes the effective propagation mechanism.

Equation 175 allows a local temporal intervention to alter other Type-II objects without automatically
expanding the intervention’s direct classification.

A phase reset can generate synchronization. A frequency translation can move a system toward reso-
nance. Desynchronization can increase phase dispersion. Cross-frequency decoupling can alter spectral
concentration. Mode emergence can reorganize interference patterns. These are cross-family effects
whose classification depends on whether the downstream object was also directly targeted.

For a sequence of temporal consequences, the propagation structure can be represented as a directed
graph. This graph is introduced by Equation 176.

gprop = (VID Eprop) ) (176)

where vertices represent Type-II objects or mechanisms and directed edges represent modeled prop-
agation pathways.

Equation 176 provides a useful analytical distinction between the taxonomy and system dynamics.
The taxonomy identifies direct governance support. The propagation graph describes how temporal
effects travel after intervention.

This distinction is essential for avoiding indiscriminate multi-labeling. A single local intervention
can eventually alter most components of 3;, while its direct Type-II support can remain narrow.

14.8 Compositional Compatibility

This subsection develops compatibility as a relation among Type-II mechanisms whose simultaneous
or sequential operation preserves their specified governance functions. Its objective is to formalize the
possibility that different temporal mechanisms can support one another.

Let J,,, denote a domain-specific performance or viability criterion for mechanism /,,,. Two mech-
anisms are compositionally compatible over an admissible region when their joint operation preserves
the required criteria. This condition is represented by Equation 177.
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JL (U ®U) € T and o (U B Us) € T, (177)

where 729 denotes the admissible performance region for mechanism 7.

Equation 177 defines compatibility through preservation of specified functions rather than through
formal similarity.

Several Type-II mechanisms can be mutually supportive. Timescale buffering can protect a slow
process while high-pass monitoring detects rapid instability elsewhere. Phase dispersion can reduce
resource concentration while cluster synchronization preserves local coordination. Temporal niches can
support polyfrequency coexistence while selected cross-frequency gates permit communication among
those niches.

Compatibility can also be conditional. Two mechanisms can coexist under routine conditions and
become incompatible near a critical transition. The compatibility relation can therefore depend on >,
resource availability, uncertainty, and governance horizon.

14.9 Compositional Conflict

This subsection develops conflict as a relation among Type-II mechanisms whose direct temporal ob-
jectives interfere with one another under the current governance conditions. Its objective is to identify
temporal incompatibility among interventions without treating one family as generally superior.

Let J; again denote an admissibility criterion for I4;. A compositional conflict can arise when appli-
cation of Uy moves the first mechanism outside its admissible domain. This relation is represented by
Equation 178.

JL(U) e T and Ty (UL @ Us) ¢ THM. (178)

Equation 178 identifies a loss of one mechanism’s required function under composition.

Examples arise throughout the taxonomy. Strong synchronization can undermine a temporal-niche
architecture. Aggressive high-pass filtering can conflict with slow-flow observation. Resonance amplifi-
cation can undermine resonance-containment objectives. Spectral concentration can displace modes pro-
tected by polyfrequency-maintenance governance. Strong cross-frequency coupling can defeat timescale
insulation.

Conflict can also occur within one family. Phase alignment and phase dispersion can target incom-
patible configurations when applied to the same units. Spectral broadening and narrowing can likewise
conflict when they act on the same modal support.

Governance composition therefore requires an explicit statement of the population, mode, interval,
and temporal object to which each mechanism applies. Apparently contradictory mechanisms can remain
compatible when their domains differ.

14.10 Temporal Resource Competition

This subsection develops temporal resource competition as a compositional constraint arising when sev-
eral Type-II mechanisms require the same finite attention, decision capacity, temporal window, infras-
tructure, or participatory availability. Its objective is to incorporate operational scarcity without reducing
Type-II governance to resource allocation.

Let by, (t) > 0 denote the temporal or operational resource required by mechanism U, and let B(t)
denote the available capacity. The aggregate resource constraint is represented by Equation 179.

M

> bw(t) < B(t). (179)

m=1

Equation 179 provides a simple capacity condition for simultaneous governance mechanisms.
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Temporal resources can include staff attention, institutional meeting time, decision bandwidth, moni-
toring capacity, computational resources, available maintenance windows, or the time that affected actors
can devote to participation.

A governance architecture can therefore become temporally overloaded even when each individual
mechanism is well designed. Increasing reporting cadence, review frequency, consultation frequency,
and cross-institutional synchronization simultaneously can consume more temporal capacity than the
system can sustain.

Temporal resource competition is especially important for asymmetric entrainment. A dominant
institution can externalize the cost of its preferred cadence by requiring many other actors to reorganize
their temporal resources around it.

The Type-I1I taxonomy classifies the temporal mechanism, while resource constraints help determine
whether its composition with other mechanisms remains operationally viable.

14.11 Compound Spectral-Temporal Architectures

This subsection develops the compound architecture as the larger organization formed when several
Type-II mechanisms are deliberately assembled into one governance design. Its objective is to provide
a representation for actual governance systems whose temporal organization spans several families.

Let the component mechanisms of a governance architecture be represented by the set U = {U1, ..., Uns }.
Let Ey record compositional relations among them. The resulting architecture is represented by Equa-
tion 180.

QlII = (U7 EUaCUv‘SU) ’ (180)

where Cy collects activation and compatibility conditions and Sy collects switching, sequencing, or
transition rules.

Equation 180 provides an architecture-level description while retaining each component’s Type-II
classification.

A crisis-response architecture, for example, can contain fast-flow governance, high-pass monitoring,
phase alignment, synchronization, temporal buffering of slower accountability processes, and an explicit
locking-release mechanism. A social-ecological governance architecture can contain slow-flow observa-
tion, multiscale governance, temporal niches, cross-frequency gating, and spectral-regime recovery. An
experimentalist governance architecture can contain recurrent cadence, nested cycles, feedback across
scales, and conditional changes in review frequency [28, 10].

The architecture itself should therefore be described through composition rather than assigned a
newly invented Type-II family. The nine-family taxonomy remains stable while the space of possible
architectures remains open.

This distinction is important for taxonomic extensibility. New governance practices can often be rep-
resented as new compositions of existing temporal objects and mechanisms without requiring expansion
of the first-level classification.

14.12 Compositional Classification Procedure

This subsection consolidates the practical procedure for classifying compound Type-II governance. Its
objective is to provide an ordered method that separates observation, direct support, mechanism assign-
ment, composition, and propagation.

For a governance intervention or architecture, the classification process begins by identifying the op-
erative intervention units U, . . . ,Ups. For each unit, the analyst specifies the observation map, relevant
temporal representation, applicability set, and direct Type-II support.

The resulting family assignments can be collected in the classification profile defined by Equa-
tion 181.
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separately through the propagation graph Gprop.

L (QlH) = (AH(Z/ﬁ), ceey AH(Z/{M)) .

Equation 181 preserves mechanism-level multi-label information.
The analyst then records whether mechanisms operate in parallel, sequence, conditional activation,
switching, nesting, or another explicitly modeled composition. Cross-family consequences are recorded

(181)

This procedure prevents three distinct analytical objects from being collapsed together: the directly
governed temporal object, the composition among governance mechanisms, and the propagated temporal

response of the system.

Table 10 summarizes the principal composition forms developed in this section.

Table 10: Composition Forms in Type-II Spectral-Temporal Governance

Composition Form

Compositional Object

Analytical Function

Principal Boundary

Multi-Label Support

Parallel Composition

Sequential
Composition
Conditional
Composition

Switching
Composition

Nested Composition

Cross-Family
Propagation

Compositional
Compatibility

Compositional
Conflict

Temporal Resource
Competition

Compound
Spectral-Temporal
Architecture

Several direct Type-II
objects within one
intervention

Concurrent governance
mechanisms

Ordered intervention
sequence
State-dependent
mechanism activation

Transition among
governance modes

Mechanisms embedded
within broader
temporal structures
Downstream temporal
consequences

Mutually sustainable
governance functions

Interfering temporal
objectives

Shared finite
operational and
temporal capacity

Network of Type-II
mechanisms and
compositional relations

Records direct membership in
several taxonomy families

Coordinates mechanisms
operating during overlapping
intervals

Organizes governance through
temporally ordered mechanisms
Selects temporal governance
according to observed
conditions

Moves between distinct
spectral-temporal mechanisms
or architectures

Organizes local temporal
governance inside slower or
larger temporal domains
Records how intervention in one
Type-II object changes others

Identifies mechanisms whose
joint operation preserves
required functions

Identifies mechanisms whose
joint operation disrupts required
functions

Constrains simultaneous
implementation of governance
mechanisms

Represents real governance
systems spanning several
temporal families

Multi-label
classification does not
require separable
sub-interventions
Joint interaction can
create additional direct
temporal objects
Composition can be
order sensitive
Selection depends on
sufficient observability
of the activation
condition

Switching rules can
themselves receive
Type-I and Type-II
classifications
Nesting differs from a
simple chronological
sequence

Propagated effects do
not automatically
expand direct
classification
Compatibility is
conditional on domain
and system state
Apparent conflict can
disappear when
mechanisms act on
different domains
Resource scarcity is an
operational condition
rather than a Type-II
family

Compound
architectures are
compositions rather
than additional
first-level families

The compositional framework in Table 10 preserves the stability of the nine-family taxonomy while
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allowing governance architectures to become arbitrarily rich. Type-II mechanisms can operate simulta-
neously, sequentially, conditionally, recursively, and at several nested temporal levels. Their effects can
reinforce, constrain, or destabilize one another.

This compositional view also clarifies the analytical role of the taxonomy. The nine families pro-
vide a vocabulary of temporal governance objects. Composition describes how interventions using that
vocabulary are assembled. System dynamics describes how their effects propagate. Normative analysis
evaluates the resulting distribution of temporal possibilities, burdens, risks, and generative conditions.

The next section develops Relations between Type-I and Type-1I Governance. It moves from compo-
sition within the spectral-temporal taxonomy to the orthogonal relation between structural and spectral-
temporal classifications, including joint coordinates, many-to-many correspondence, structural underde-
termination, spectral underdetermination, and the limits of reconstructing one representation from the
other.

15 Relations between Type-I and Type-II Governance

This section develops the relation between the structural Type-I taxonomy and the spectral-temporal
Type-II taxonomy. Its objective is to establish their orthogonality, formalize joint classification, dis-
tinguish structural generation from temporal representation, clarify the many-to-many correspondence
between structural and spectral-temporal descriptions, and identify the limits of inference across the two
representational domains. The section also specifies the scope of the present paper relative to a later
theory of representation transformation and identifiability.

The central distinction is representational. Type-I governance classifies the structural object directly
transformed by an intervention. Type-II governance classifies the temporal mode, spectral-temporal
property, or intermodal relation directly transformed by the same intervention. The two taxonomies
therefore provide complementary coordinates for describing governance without constituting successive
levels of sophistication or depth.

15.1 Orthogonal Classification Coordinates

This subsection establishes Type-I and Type-II as independent classificatory coordinates. Its objective
is to formalize the fact that structural location does not determine temporal organization and temporal
organization does not uniquely determine structural location.

The joint classification introduced earlier can be represented by Equation 182.

I'(U) = (MU), An1)) (182)

where Aj(U) records the Type-I structural support and Ay (U) records the Type-II spectral-temporal
support.

Equation 182 treats the two taxonomy assignments as coordinates of the same governance interven-
tion.

The Type-I coordinate answers which structural component is directly transformed. Its principal ob-
jects include state and rule structure, dynamical process, relational structure, and generative background.
The Type-II coordinate answers which temporal object or temporal relation is directly transformed. Its
principal families concern timescale, spectral selection, phase, synchronization and entrainment, reso-
nance, interference, polyfrequency organization, cross-frequency coupling, and spectral regime.

The independence of these coordinates can be expressed by the absence of a general single-valued
mapping from one taxonomy label to the other. This relation is represented by Equation 183.

A # f(A)) in general. (183)

Equation 183 means that knowledge of the Type-I category alone is insufficient to determine the
corresponding Type-II classification.
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A rule intervention can accelerate a cadence, impose a phase relation, entrain recurrent institutional
activity, preserve temporal dispersion, or leave temporal organization largely unchanged. A relational
intervention can strengthen synchronization, reduce cross-frequency coupling, preserve temporal niches,
alter resonance propagation, or generate several other Type-II effects depending on the mechanism.

The converse independence is represented by Equation 184.

Ar # g (An) in general. (184)

Equation 184 means that a Type-II classification does not identify one unique structural intervention.

Synchronization can be generated through explicit rules, feedback dynamics, relational coupling,
shared infrastructure, algorithmic coordination, or deeper background conditions. The same Type-II
temporal pattern can therefore be compatible with several Type-I mechanisms.

15.2 Structural Generation and Temporal Observation

This subsection establishes the direction from structural organization to observable temporal behavior.
Its objective is to clarify the intermediate role of trajectory generation between Type-I structure and
Type-II representation.

The governed structural system is represented by &;, while the observed process is obtained through
the observation map introduced in Equation 6. The full analytical path from structure to Type-II repre-
sentation is expressed by Equation 185.

& 2 a() L y() Do, (185)

where D denotes trajectory generation under the structural dynamics, O the observation map, and Q
the selected temporal or spectral-temporal representation.

Equation 185 places trajectory generation between structural and spectral-temporal description.

This intermediate step is conceptually important. A Type-II spectrum is ordinarily a representation of
temporal behavior generated by a structural system and observed through a selected measurement archi-
tecture. It is therefore analytically inappropriate to treat the spectral representation as a direct transform
of the structural taxonomy labels themselves.

Rules, relations, dynamical equations, background resources, institutional interfaces, and structural
constraints participate in generating trajectories. Those trajectories can then be represented through char-
acteristic timescales, spectral modes, phase relations, coherence, coupling, or other Type-1I objects.

This distinction becomes especially important when formal analogies with Fourier transformation are
considered. A Fourier transform can map an appropriate temporal signal into a frequency representation.
It does not provide a general transformation from structural objects such as R, C, or 3 into a Type-II
spectrum.

15.3 Structural Multiplicity of Temporal Patterns

This subsection develops structural multiplicity as the possibility that distinct Type-I systems generate
similar or observationally equivalent Type-II organizations. Its objective is to establish structural under-
determination from temporal evidence.

Let 51 and ) denote two structurally distinct systems. Their structural difference is represented
by Equation 186.

e £ a®, (186)

The two systems can nevertheless generate the same selected Type-II representation under a particular
observation and representation procedure. This possibility is represented by Equation 187.

2o (peM)] = elo(pE®)]. (187)
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Equation 187 expresses observational equivalence within the selected Type-II representation.

Several governance structures can therefore produce similar spectral organization. A synchronized
institutional cycle can arise through a common rule, mutual coupling, hierarchical direction, shared in-
frastructure, or a common external temporal driver. The observed locking pattern alone does not identify
which structural mechanism generated it.

A similar ambiguity can arise for spectral concentration. Strong temporal concentration around one
mode can result from centralized scheduling, resource scarcity, common environmental forcing, network
coordination, elimination of competing rhythms, or several combinations of these conditions.

Structural interpretation therefore requires evidence beyond Type-II description. The taxonomy can
identify temporal organization while leaving the generative structure underdetermined.

15.4 Temporal Multiplicity of Structural Configurations

This subsection develops the complementary possibility that one Type-I structural configuration can
generate several Type-II organizations under different states, parameters, observations, or historical con-
ditions. Its objective is to establish temporal underdetermination from structural classification alone.

Let one structural system & operate under two different contextual conditions ") and (). The
corresponding Type-II representations are expressed in Equation 188.

o —9 [(9 (D(G;n@))ﬂ . ae{1,2). (188)

Equation 188 permits one structural configuration to generate different temporal organizations.
The resulting representations can satisty the inequality stated in Equation 189.

oM £ e, (189)

Equation 189 shows that structural classification alone does not fix one spectral-temporal outcome.

The same governance network can remain weakly coordinated during routine operation and become
strongly synchronized under crisis conditions. The same rule structure can produce slow adjustment
when resources are limited and rapid response when capacity expands. The same institutional archi-
tecture can support polyfrequency coexistence in one historical period and temporal concentration in
another.

Type-1I organization therefore emerges from structural configuration in relation with state, history,
environment, observation, coupling strength, resource conditions, and other relevant variables.

15.5 Intervention Equivalence across Structural Supports

This subsection develops intervention equivalence as the possibility that different structural interventions
produce similar Type-II transformations. Its objective is to distinguish equivalence of temporal effect
from equivalence of governance mechanism.

Let /() and ¢/(? have different Type-I classifications. Their structural difference is represented by
Equation 190.

Ar (u<1>) £ Ay (u<2>) . (190)

The interventions can nevertheless receive the same Type-II assignment, as represented by Equa-
tion 191.

An (u<1>) — An (u@)) . (191)

Equation 191 defines taxonomic equivalence only along the Type-II coordinate.

For example, two interventions may both produce phase alignment. One may operate through an
explicit scheduling rule and the other through a relational coordination protocol. Both receive the same
Type-1I phase label while retaining different Type-I coordinates.
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Likewise, synchronization can be produced by modifying relational coupling or by introducing a
common external cadence through a rule structure. Temporal equivalence therefore does not imply causal
or institutional equivalence.

This distinction has practical significance. Two interventions producing a similar short-term temporal
pattern can differ substantially in cost, reversibility, distribution of authority, informational requirements,
and long-term generative consequences.

15.6 Structural Equivalence across Temporal Supports

This subsection develops the complementary case in which interventions share a Type-I structural loca-
tion while differing in their Type-II temporal support. Its objective is to show why Type-I classification
alone provides an incomplete description of how governance operates through time.

Let two interventions share the same Type-I assignment, as represented by Equation 192.

Ar (u<1>) — A (u<2>> . (192)

Their Type-II classifications can nevertheless differ according to Equation 193.

An (u<1>) + Ay (u<2>) . (193)

Equation 193 shows that interventions acting upon the same structural class can organize temporal
behavior in different ways.

Two rule interventions can respectively impose synchronized reporting and staggered reporting. Two
relational interventions can respectively strengthen entrainment and protect temporal niches. Two back-
ground interventions can respectively accelerate a system and buffer slow processes from rapid variation.

The Type-II coordinate therefore adds information that cannot be recovered from structural support
alone.

15.7 Joint Support Matrix

This subsection introduces a compact representation for empirical studies containing several interven-
tions classified under both taxonomies. Its objective is to support systematic comparison without imply-
ing deterministic correspondence between Type-I and Type-II categories.

Let the Type-I family set contain P categories and the Type-II family set contain ) = 9 categories.
For a collection of interventions, a joint support matrix can be represented by Equation 194.

M = [M,] € RZF, (194)

where M, records a selected empirical quantity associated with interventions jointly classified in
Type-I family p and Type-II family q.

Equation 194 leaves the contents of My, open to the empirical design. It can record intervention
counts, frequencies, durations, expenditures, observed cases, coded intensities, or another justified quan-
tity.

A normalized version can support comparison across systems or datasets. This normalization is
represented by Equation 195.

T Mpq

Mpq = P Q
ZZMab

a=1 b=1

, (195)

provided the total recorded quantity is positive.
Equation 195 produces a descriptive joint distribution over the selected taxonomy coordinates.
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The matrix can reveal empirical regularities while preserving the conceptual orthogonality of the
taxonomies. Some structural mechanisms may frequently co-occur with particular temporal mechanisms
in a given domain. Such association remains an empirical result rather than a definitional mapping.

15.8 Structural and Temporal Support Profiles

This subsection develops profile representations for interventions whose direct support spans several
categories within both taxonomies. Its objective is to support richer description than a single pair of
labels.

Let s;(U) denote a Type-I support vector and sy (1) a Type-II support vector. Their joint support
profile is represented by Equation 196.

sp (U) = (s1(Ud), su(U)) - (196)

Equation 196 can contain binary, categorical, ordinal, or continuous support values according to the
empirical coding scheme.

A compound governance architecture can therefore be represented as a collection of joint support
profiles rather than collapsed into one global label. This approach is consistent with the compositional
framework developed in Section 14.

Support profiles also make it possible to compare governance systems that use similar temporal mech-
anisms through different structural pathways. Such comparisons can reveal whether the same Type-II
objective is implemented through centralized rules, relational coordination, dynamical feedback, back-
ground infrastructure, or combinations of these structures.

15.9 Type-I Change with Type-1I Persistence

This subsection develops the possibility that structural organization changes while the observed spectral-
temporal regime remains approximately stable. Its objective is to distinguish structural transformation
from temporal transformation.

Let the structural system change from &) to &(2). The structural transition is represented by Equa-
tion 197.

s — &@, (197)

The corresponding Type-II representations can remain approximately equivalent under a model-
specific distance. This persistence is represented by Equation 198.

de (@<1>,®<2>) < o, (198)

where dg denotes an appropriate distance or discrepancy measure.

Equation 198 describes temporal persistence across structural change.

An institution can replace a centralized scheduling rule with decentralized coordination while retain-
ing approximately the same reporting cadence and phase structure. A system can change its relational
topology while preserving a similar aggregate spectrum. Structural reform therefore need not be visible
immediately through a selected Type-II representation.

This possibility creates an epistemic limit for governance evaluation based solely on temporal outputs.
Apparent temporal continuity can coexist with substantial changes in power, responsibility, institutional
structure, or generative background.
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15.10 Type-II Change with Type-I Persistence

This subsection develops the complementary possibility that spectral-temporal organization changes
while the principal Type-I structure remains approximately stable. Its objective is to clarify how tempo-
ral regime change can arise through parameter variation, state evolution, external conditions, or changes
in intervention cadence without major structural redesign.

Let the structural description remain within an admissible neighborhood around &*. This persistence
is represented by Equation 199.

de (64,6%) < eg. (199)

The Type-II representation can simultaneously undergo a substantial change, as represented by Equa-
tion 200.

d@ (@tl, ®t2) > €@. (200)

Equation 200 permits temporal reorganization without a correspondingly large structural transforma-
tion.

A stable institutional network can pass from asynchronous operation into synchronization as cou-
pling effectiveness increases. A system can move from a broad spectral regime into a narrow emergency
rhythm while preserving the same formal organizations and rules. Temporal governance therefore re-
quires attention to trajectories and operating conditions in addition to structural design.

15.11 Observation Dependence across the Two Taxonomies

This subsection develops the role of observation in mediating comparisons between Type-I and Type-11
descriptions. Its objective is to clarify why apparent correspondence between structural and temporal
categories can depend on measurement design.

Type-I objects can often be identified through institutional documents, formal rules, network rela-
tions, procedural design, resource structures, and mechanism analysis. Type-II objects ordinarily require
temporal observations over a relevant interval.

The Type-II representation therefore depends on the observation map and representation procedure.
This dependence can be written by Equation 201.

0=0(80,W0Q). (201)

Equation 201 makes explicit that the observed spectral-temporal description depends on structural
dynamics, measurement choice, observation horizon, and representational method.

The same structural system can therefore appear differently under daily, monthly, and multi-year
observation. Aggregation can hide phase differences among subgroups. Short windows can obscure
slow modes. Sparse sampling can conceal fast temporal variation. Aggregate spectra can also conceal
cross-frequency relations or localized mode switching.

Comparison between Type-I and Type-II classifications should consequently state the observation
architecture used to establish the temporal description.

15.12 Identifiability across Representational Domains

This subsection introduces identifiability as the problem of determining which structural systems remain
compatible with an observed Type-II representation. Its objective is to define the boundary between the
taxonomy developed here and the subsequent theory of representation transformation.

For an observed Type-II representation ©°%, the compatible structural set is represented by Equa-
tion 202.

3 (@ObS) - {6 ‘ de (Q[O(D(G))],@"bs) < 5} . 202)
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Equation 202 defines the set of structural systems compatible with the observed temporal represen-
tation under the selected model and tolerance.

Structural identifiability is strong when this set is sufficiently restricted for the governance purpose.
Structural underdetermination increases as the set becomes larger or contains substantively different
Type-I structures.

A complementary problem begins with a structural system and asks which Type-II configurations
it can generate under admissible initial conditions, parameters, environments, and interventions. This
forward-reachable temporal set is represented by Equation 203.

T(6)={616=2Ql0(D(&;n)], ncf}, (203)

where £ denotes the admissible contextual and parameter domain.

Equation 203 represents the multiplicity of spectral-temporal organizations accessible from one struc-
tural description.

These two set-valued relations make the many-to-many character of the Type-I-Type-II relation ex-
plicit.

15.13 Limits of Fourier-Like Analogies

This subsection clarifies the status of Fourier-like analogies in relating the two taxonomies. Its objective
is to preserve the conceptual usefulness of dual representation while avoiding an unjustified claim of a
universal integral transform between structural and temporal governance descriptions.

For an appropriate temporal signal y(t), a spectral transformation can be represented abstractly by
Equation 204.

Z=Flyl, (204)

where F denotes a Fourier or related spectral representation when its assumptions are appropriate.

Equation 204 relates two representations of a temporal process. It does not map Type-I structural
objects directly into Type-II taxonomy labels.

The structurally relevant chain instead follows Equation 185. Structural organization generates trajec-
tories, observation selects aspects of those trajectories, and representation converts the resulting temporal
process into an analytically useful Type-II form.

The analogy with transform duality remains philosophically useful in a limited sense. One gover-
nance phenomenon can admit several representations, and some questions become easier to formulate in
one representation than in another. Structural description can make coupling channels, rules, and back-
ground conditions visible. Spectral-temporal description can make timescale separation, phase relations,
resonance, temporal coexistence, and cross-frequency coupling visible.

The relation between these representations is consequently a problem of modeling, observability,
transformation, and identifiability rather than a presumed universal Fourier duality.

15.14 Cross-Coordinate Governance Analysis

This subsection develops the analytical use of the joint Type-I and Type-II coordinates. Its objective is
to show how the two taxonomies can support governance diagnosis without collapsing into one another.

A complete classification of an intervention can proceed through two direct support questions. The
structural question identifies which elements among state, rule, dynamics, relations, and generative back-
ground are directly transformed. The temporal question identifies which timescales, spectral components,
phase relations, locking structures, resonance relations, superposition structures, polyfrequency organi-
zations, cross-frequency couplings, or spectral regimes are directly transformed.

The resulting joint coordinate can distinguish interventions that appear similar within one taxonomy.
Two relational interventions can differ because one generates synchronization and another preserves
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polyfrequency temporal autonomy. Two phase-aligning interventions can differ because one operates
through explicit rules and another through distributed relational coordination.

The joint representation also makes temporal consequences of structural power more visible. A
structurally dominant actor can exercise power through rules, resources, infrastructure, or relations, while
the Type-II coordinate shows whether this power produces cadence imposition, asymmetric entrainment,
phase dependence, synchronization pressure, temporal concentration, or another temporal structure.

Conversely, similar temporal asymmetry can arise through structurally different mechanisms. Tem-
poral power therefore requires both coordinates for a fuller causal interpretation.

15.15 Scope of Representation Transformation

This subsection specifies the boundary between the present taxonomy paper and a subsequent study
of representation transformation. Its objective is to retain the Type-I-Type-II relation required for the
current classification while reserving a more complete mathematical treatment for separate work.

The present paper establishes four propositions. Type-I and Type-II provide orthogonal classificatory
coordinates. Structural configurations generate trajectories from which Type-II representations can be
constructed. The correspondence between structural and spectral-temporal descriptions can be many-
to-many. Inference across the two domains therefore depends on observation, model assumptions, and
identifiability.

A subsequent representation-theoretic analysis can develop these relations more deeply. Its objects
can include forward maps from structural systems to temporal representations, inverse sets of struc-
turally compatible systems, equivalence classes under observational indistinguishability, information
loss across representations, model-dependent transforms, and conditions under which partial reconstruc-
tion becomes possible.

The subsequent analysis can also examine whether particular restricted classes of governance systems
admit stronger transformation results. Linear, periodic, weakly coupled, locally stationary, or explicitly
modal systems may support mappings unavailable for general nonlinear, nonstationary, and partially
observed governance systems.

The Type-II taxonomy therefore supplies one endpoint of that future representation problem while
remaining independently useful as a classification of temporal governance mechanisms.

15.16 Consolidated Type-I-Type-1I Relation

This subsection consolidates the relation between the two taxonomies. Its objective is to summarize the
principal analytical distinctions before the paper turns from classification to epistemic and operational
feasibility.

Table 11 summarizes the principal relations developed in this section.

The relations summarized in Table 11 establish the conceptual independence and practical comple-
mentarity of the two taxonomies. Type-I provides a structural coordinate for governance intervention.
Type-II provides a spectral-temporal coordinate. Their joint use makes it possible to distinguish where
governance acts from how the governed temporal organization is directly transformed.

The many-to-many correspondence between the two representations also places an important limit on
interpretation. Similar temporal patterns can arise through different structural mechanisms, and similar
structural mechanisms can generate different temporal organizations. Governance analysis therefore
requires explicit causal, observational, and representational assumptions when moving between the two
domains.

The next section develops Epistemic and Operational Conditions. It examines whether the tempo-
ral objects classified by Type-II governance can be observed, estimated, and acted upon under finite
sampling, limited observation horizons, uncertainty, delay, partial observability, nonstationarity, compu-
tational constraints, and limited decision time.
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Table 11: Relations between Type-I and Type-1I Governance Representations

Relation

Type-I Dimension

Type-1I Dimension

Analytical
Significance

Joint Classification

Structural Multiplicity

Temporal Multiplicity

Intervention
Equivalence

Structural Equivalence

Structural Change with
Temporal Persistence

Temporal Change with
Structural Persistence

Observation
Dependence

Forward Identifiability

Inverse Identifiability

Representation
Transformation

Structural object directly
transformed

Several structural systems
or interventions

Similar structural
configuration

Different structural supports

Same Type-I classification

Structural configuration
changes

Structural configuration
remains approximately
stable

Structural system generates
trajectories

One structural system

Set of structurally
compatible systems

Rules, dynamics, relations,
and generative background

Spectral-temporal object
directly transformed

Similar temporal
representation

Several possible temporal
organizations

Same Type-II classification

Different Type-II
classifications

Selected temporal
representation remains
approximately stable

Spectral-temporal
organization changes

Observed temporal
representation depends on
measurement and
representation

Set of accessible temporal
representations

One observed temporal
representation

Timescales, modes, phases,
couplings, and regimes

Provides
complementary
coordinates for
the same
intervention
Temporal
observation can
underdetermine
structural
mechanism
Structural support
does not uniquely
determine
temporal behavior
Temporal
equivalence does
not establish
causal or
institutional
equivalence
Temporal
mechanism adds
information
beyond structural
location
Temporal
continuity can
conceal structural
transformation
Temporal regime
change can occur
without large
structural redesign
Cross-taxonomy
comparison
requires an
explicit
observation
architecture
Structural
knowledge can
leave temporal
outcomes
underdetermined
Temporal
evidence can
leave structural
causes
underdetermined
Transformation
proceeds through
generated and
observed
trajectories
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16 Epistemic and Operational Conditions

This section develops the epistemic and operational conditions under which Type-II spectral-temporal
governance can be identified and implemented. Its objective is to distinguish the existence of a tem-
poral structure from its observability, identifiability, and governability under finite information, limited
temporal resolution, incomplete observation, uncertainty, delay, and bounded decision capacity. The sec-
tion examines observability, sampling and aliasing, observation horizon, nonstationarity, temporal-mode
identifiability, phase estimation, partial observation and state reconstruction, measurement and model
uncertainty, intervention latency, temporal controllability, computational constraints, critical-transition
detection, and classification under epistemic uncertainty.

The need for these distinctions follows directly from the Type-II applicability condition developed in
Section 4. A temporal object can belong to the dynamics of a governed system while remaining unavail-
able to the governing actor at the temporal resolution, observation horizon, or model quality currently
available. Conversely, a temporal pattern can be statistically visible while its generative mechanism re-
mains weakly identified. Governance therefore requires an epistemic layer connecting spectral-temporal
structure to practical intervention.

16.1 Temporal Observability

This subsection establishes temporal observability as the capacity to infer the spectral-temporal variables
relevant to governance from available observations. Its objective is to distinguish the existence of a Type-
II object from the information available for estimating it.

Classical control theory treats observability as a property governing whether internal states can be
reconstructed from system outputs [15]. The Type-II framework uses the concept more broadly and
model-relatively: a temporal object is observable for a governance task when available measurements
contain sufficient information to estimate that object within the required precision and horizon.

Let ¢ € Qn denote a temporal object relevant to governance and let Y};_7 ;) denote the observations
available during a preceding interval of length 7. A model-relative temporal estimator is represented by
Equation 205.

G =& (Y1) M) , (205)
where M denotes the observational and dynamical model used for inference.

Equation 205 places the temporal object behind an explicit estimation procedure. Characteristic
timescale, local frequency, phase, coupling, resonance, and regime membership can consequently pos-
sess different observability requirements even when they refer to the same underlying system.

The estimation error associated with the temporal object is represented by Equation 206.

eq(t) = dq (a1, @) , (206)

where d; denotes an appropriate discrepancy measure for the object under consideration.

Equation 206 permits observability to be evaluated relative to the precision required for governance.

A phase-sensitive intervention can require substantially finer information than slow-flow governance.
Resonance governance can require identification of a forcing-response structure. Cross-frequency gov-
ernance can require evidence about dependence among several modes. Spectral-regime governance can
require enough information to distinguish a qualitative reorganization from ordinary local fluctuation.

Temporal observability is therefore family dependent. The applicability set Ay (M) can shrink as
observational limitations make the objects required by particular families unavailable.

16.2 Sampling Resolution and Aliasing

This subsection examines the temporal resolution required to represent fast variation. Its objective is to
identify sampling limits that can transform, conceal, or misclassify temporal modes before governance
begins.
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Sampling theory establishes that insufficient sampling can cause distinct continuous-time frequencies
to become indistinguishable in discrete observations [23]. Let observations be acquired at sampling
interval At,. The associated sampling frequency is represented by Equation 207.

1
At
Equation 207 determines the temporal resolution available to the observation architecture.

For a band-limited representation with maximal relevant frequency fmax, @ conventional sufficient
sampling condition is represented by Equation 208.

Js (207)

fs > 2 fmax- (208)

Equation 208 provides a standard reference condition for avoiding classical aliasing under the as-
sumptions of the sampling model [23].

Governance systems often violate the simplicity of this setting. Events can be irregularly sampled,
observation intervals can change, relevant processes can be nonstationary, and the highest consequential
frequency can itself be unknown. The sampling condition therefore functions as an epistemic warning
rather than a universal prescription for governance data.

Insufficient temporal resolution can have direct taxonomic consequences. Rapid oscillations can
appear as slower modes. Distinct frequencies can appear identical. Phase relations can be distorted.
Beat structures can be misidentified. High-frequency warning signals can disappear from the observable
record.

A governance actor can consequently classify a process as slow because the observation architecture
is slow. Type-II analysis should therefore record the sampling process together with the inferred temporal
structure.

16.3 Observation Horizon and Slow-Mode Visibility

This subsection examines the opposite epistemic limit: observation windows that are too short to reveal
slow temporal organization. Its objective is to distinguish temporal resolution from temporal horizon.

Let T, denote the available observation horizon and 7; the characteristic timescale of a process.
Their relation is represented by Equation 209.

Tobs

Ti

obs __
i =

(209)

Equation 209 records how much of the relevant timescale is represented within the available obser-
vation interval.

Small values of X;’bs indicate that only a limited portion of the process evolution is visible. A slowly
varying trajectory can then resemble a constant, trend, or local transient rather than a recurrent or dynam-
ically structured process.

Long-horizon institutional, ecological, demographic, educational, and infrastructural processes are
particularly exposed to this problem. Political or administrative observation periods can be shorter than
the characteristic timescale of consequences produced by current action [24, 14].

The horizon problem creates a structural asymmetry between fast and slow knowledge. Faster pro-
cesses can generate many observations during one decision horizon, while slow processes may provide
only a small number of independent temporal realizations.

Extending the observation horizon can improve slow-mode visibility while introducing additional
historical change. A sufficiently long dataset can span several institutional regimes, measurement sys-
tems, environmental conditions, or structural transformations. Long observation therefore interacts with
the nonstationarity problem developed next.
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16.4 Nonstationarity and Local Representation

This subsection develops the epistemic consequences of temporal structures that change while they are
being observed. Its objective is to prevent a global spectral description from silently averaging across
qualitatively different local regimes.

Let the temporal representation vary explicitly with time as ©;. A local representation over a window
W is expressed by Equation 210.

O = Qw, [y]- (210)

Equation 210 permits frequency, amplitude, phase, modal support, and coupling relations to change
across the observation period.

Evolutionary spectral analysis and time-frequency analysis provide established formal resources for
describing time-varying spectral organization [26, 6]. Wavelet methods provide another representation
of localized scale-dependent temporal structure [8].

Window length creates a practical tradeoff. Longer windows provide more information about low-
frequency structure and can smooth local variability. Shorter windows improve localization of rapidly
changing temporal regimes while reducing the information available for resolving slow components.

A governance system approaching a transition can therefore require a representation that changes its
own observation scale. Fixed windows can conceal accelerating processes or merge several temporal
regimes into one average description.

Type-II classification should consequently state whether a temporal object is assumed stationary, lo-
cally stationary, slowly varying, piecewise stable, or represented through another explicitly time-varying
model.

16.5 Temporal-Mode Identifiability

This subsection distinguishes observability from identifiability. Its objective is to clarify when avail-
able data support one sufficiently restricted temporal explanation rather than several competing modal
descriptions.

System identification concerns the construction and evaluation of dynamical models from observed
input-output data and makes explicit the dependence of inference on model classes, experiments, dis-
turbances, and available information [21]. Within Type-II governance, the analogous problem concerns
whether a temporal mode or coupling structure can be distinguished from alternative representations.

Let Manq denote the candidate set of temporal models compatible with the observation architecture.
The empirically admissible model set is represented by Equation 211.

Magm = {M € Mcand ‘ D(M, Y) < EJV[}y (211)

where D(M,Y’) denotes a model-data discrepancy and ¢, the adopted admissibility threshold.

Equation 211 makes temporal inference set-valued whenever several models remain compatible with
the available observations.

One dataset may support a slow endogenous mode, a beat envelope generated by faster components,
a nonstationary trend, or several related explanations. An apparent synchronization pattern can arise
from direct coupling or from a common external driver. Apparent cross-frequency coupling can also re-
flect shared nonstationarity or measurement construction if alternative mechanisms remain insufficiently
excluded.

Type-II governance therefore requires inference at the level demanded by the intervention. A gover-
nance actor does not always need a unique complete model. The actor does need enough identification
to justify the temporal object upon which the proposed mechanism acts.
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16.6 Phase and Instantaneous-Frequency Estimation

This subsection examines the additional epistemic requirements of phase-based governance. Its objec-
tive is to clarify why phase, synchronization, and cross-frequency phase relations require a stronger
representational commitment than general timescale governance.

Let ¢;(t) denote the estimated phase of mode i. Its circular estimation error is represented by Equa-
tion 212.

es,(t) = Arg [ez’@(t)—m(t))] . 212)

Equation 212 expresses phase uncertainty on the circular domain.
For phase-sensitive intervention, an admissible estimation condition is represented by Equation 213.

leg, ()] < €5, (213)

where £9° denotes the precision required for the governance operation.

Equation 213 links epistemic accuracy to the intervention itself. A broad phase window can tolerate
greater uncertainty than a narrow phase-resetting or phase-locking mechanism.

Instantaneous-frequency estimation carries related difficulties because local frequency is derived
from an evolving phase representation. Nonstationarity, weak amplitude, multimodal overlap, noise,
and mode ambiguity can make local phase and frequency unstable across analytical methods.

Phase should therefore enter governance only when the observed process admits a defensible phase
representation. The mere recurrence of events does not guarantee that a smooth phase coordinate is
operationally meaningful.

16.7 Partial Observation and State Reconstruction

This subsection examines systems for which only a restricted subset of the relevant variables can be
measured. Its objective is to establish the possibility and limits of reconstructing temporal dynamics
from partial observations.

Let the full state be z; € X while governance observes only y; = O(x;). A delay-coordinate
representation constructed from one observed variable is represented by Equation 214.

ygm) = (ytv Yt—7g Yt—2745- - - ytf(mfl)rd) ) (214)

where m denotes embedding dimension and 7,4 a selected delay.

Equation 214 provides a generic delay-coordinate representation. Under specific smooth determinis-
tic assumptions, embedding results provide conditions under which state-space geometry can be recon-
structed from suitable observations [34].

The relevance to governance is methodological and bounded. Partial temporal observation need
not make dynamical reconstruction impossible, while successful reconstruction depends on assumptions
about the system, measurement function, dimensionality, noise, data length, and dynamical stability.

Social and institutional systems often violate ideal reconstruction conditions through structural change,
strategic adaptation, exogenous input, measurement revision, and limited repetition. Delay reconstruc-
tion should therefore serve as one possible inference tool rather than a guarantee of hidden-state recovery.

The broader Type-II principle is epistemic humility: observable temporal structure can support useful
governance without implying complete knowledge of the generative state.

16.8 Measurement Noise and Model Uncertainty

This subsection develops measurement and model uncertainty as limits on spectral-temporal inference.
Its objective is to separate uncertainty in observations from uncertainty in the representation used to
interpret those observations.
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Let the measured process be represented as the combination of a latent observable process and mea-
surement error. This relation is represented by Equation 215.

obs

Yy = Yt + U, (215)

where 14 denotes measurement error under the adopted model.

Equation 215 represents one source of epistemic uncertainty. A second source arises from uncertainty
about the model M itself.

Let II(M | Y') denote a model-weighting or inferential distribution over candidate models. A model-
averaged estimate of temporal object ¢ is represented by Equation 216.

i= /a(M) (M | Y)dM. (216)

Equation 216 is one possible formal strategy for retaining model uncertainty in temporal inference.

The taxonomy itself does not require Bayesian estimation. The broader point is that classification
confidence should reflect uncertainty in both data and representation.

Noise also has a normative dimension in governance. As discussed in Section 6, variation desig-
nated as noise can contain weak signals, minority experience, local heterogeneity, or emerging change.
Epistemic filtering therefore requires explicit justification of what information is being discarded.

16.9 Observation Delay and Intervention Latency

This subsection develops delay and latency as operational constraints on temporal governance. Its ob-
jective is to distinguish accurate knowledge that arrives too late from knowledge available within the
interval in which intervention remains consequential.

Let 7ops denote the delay between system change and usable observation, 74, the decision delay,
and 7, the delay between decision and effective intervention. Their aggregate governance latency is
represented by Equation 217.

Tlat = Tobs T Tdec + Tact- (217)

Equation 217 represents the temporal distance between relevant system change and effective gover-
nance response.

The relation between this latency and the characteristic process timescale is represented by Equa-
tion 218.

¢ = e 218)
Ti

Equation 218 provides a simple measure of operational latency relative to system evolution.

Large values of ¢; can make an otherwise accurate governance mechanism operationally obsolete by
the time it acts. Phase-sensitive and critical-transition interventions are particularly exposed because the
admissible intervention region can move while information is processed.

Crisis governance illustrates the institutional significance of compressed decision time and changing
information [4]. Type-II analysis makes the relation explicit by comparing observation and decision
latency with the temporal structure of the process itself.

Reducing latency can improve responsiveness while compressing deliberation and verification. Op-
erational adequacy therefore concerns a viable relation among speed, information quality, reversibility,
and consequence.
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16.10 Temporal Controllability and Intervention Reachability

This subsection develops temporal controllability as the capacity of available governance actions to move
a spectral-temporal object toward an admissible configuration. Its objective is to distinguish knowledge
of a temporal structure from practical capacity to transform it.

Control theory separates observability from controllability [15]. The same distinction is essential for
Type-II governance. A process can be accurately observed while remaining weakly reachable through
the available governance instruments.

Let ¢; denote a temporal object and Uygm, the admissible intervention set. The set of temporally
reachable configurations over horizon T’ is represented by Equation 219.

Rq (a6, T) = {qesr | U € Unam} - (219)

Equation 219 collects the temporal configurations accessible through admissible governance action
under the specified model.

Let Qtarger denote the target set associated with a governance purpose. Operational reachability is
represented by Equation 220.

mq (Qta T) N Qtarget 7é a. (220)

Equation 220 states that at least one admissible intervention trajectory can reach the target temporal
domain over the specified horizon.

This condition prevents Type-II governance from becoming a taxonomy of desired temporal states
alone. The intervention must possess a plausible causal pathway to the temporal object.

A government may observe a market rhythm while possessing little capacity to change its phase. An
international organization may identify asymmetric entrainment while lacking authority to alter the dom-
inant actor’s cadence. A local institution may detect an approaching spectral transition while possessing
only weak control over the background conditions producing it.

Temporal governability therefore depends jointly on observation and intervention reach.

16.11 Intervention Uncertainty and Temporal Response

This subsection develops uncertainty in the effect of governance itself. Its objective is to account for
interventions whose temporal consequences vary across states, actors, historical conditions, or model
realizations.

Let g denote the temporal object following intervention /. Its transition can be represented proba-
bilistically by Equation 221.

q+NP("q_7U;77)7 (221)

where 7 collects relevant contextual conditions.

Equation 221 permits the same formal intervention to produce several temporal outcomes.

Intervention uncertainty can arise from heterogeneous actor response, strategic adaptation, hidden
coupling, stochastic disturbance, unobserved background conditions, or structural change occurring dur-
ing intervention.

Type-II governance should therefore avoid equating a target temporal relation with its guaranteed
realization. Phase alignment can overshoot. Attempts at entrainment can fail to lock. Resonance avoid-
ance can move the system toward another response mode. Desynchronization can generate new clusters.
Spectral diversification can create temporal conflict.

Operational design can respond through staged intervention, feedback, reversible actions, bounded
experiments, and continual re-estimation. These strategies connect Type-II temporal governance with
adaptive and experimentalist governance traditions [10, 28].
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16.12 Computational Horizon and Decision Time

This subsection develops computational constraint as a temporal property of governance itself. Its ob-
jective is to identify cases in which a theoretically informative model cannot be evaluated within the
available decision horizon.

Let Teomp (M) denote the computation time required for model M, and let 7§, denote the time remain-
ing before a consequential governance decision. The operational computation condition is represented
by Equation 222.

Tcomp(M) < Tdec' (222)

Equation 222 expresses a basic requirement for model output to arrive within the relevant decision
horizon.

Complex spectral-temporal models can violate this condition through high-dimensional state esti-
mation, multimode inference, online coupling estimation, uncertainty propagation, or repeated scenario
simulation.

The resulting governance problem concerns model adequacy under time constraint. A simpler local
representation can sometimes support a better decision because it is available while intervention remains
possible. A more comprehensive model can become operationally irrelevant when its result arrives after
the temporal opportunity has passed.

This consideration is particularly important near rapid transitions. Long-horizon prediction can also
become fragile as the system approaches a regime in which model error and trajectory divergence accu-
mulate rapidly. Shorter-horizon updating can then provide an operational complement to broad structural
analysis.

16.13 Critical-Transition Detection

This subsection examines the epistemic conditions associated with spectral-criticality governance. Its
objective is to distinguish indicators of approaching transition from reliable identification of the transition
mechanism itself.

Critical-transition research identifies classes of systems in which approaches to particular bifurca-
tions can be associated with indicators such as critical slowing down and increasing temporal correlation
[29]. These indicators provide evidence under specified dynamical assumptions.

Let Iit(t) denote a selected early-warning indicator and Iy, an intervention threshold. A threshold-
based observation rule is represented by Equation 223.

Icrit(t) > Ith- (223)

Equation 223 describes an epistemic trigger and does not itself identify the underlying bifurcation or
constitute a spectral-criticality governance mechanism.

The distinction is important because changing variance, autocorrelation, spectral concentration, or
response time can arise through several mechanisms. An early-warning signal can support intervention
while retaining substantial uncertainty about the structural source and exact transition boundary.

Spectral-criticality governance should therefore represent transition diagnosis probabilistically or
through competing hypotheses when available evidence leaves several mechanisms plausible.

The cost of false alarms and missed transitions also depends on the governed domain. Criticality
detection should consequently be linked to intervention reversibility, damage asymmetry, observation
cost, and the consequences of waiting for stronger evidence.

16.14 Epistemic Confidence and Classification

This subsection develops uncertainty-aware Type-II classification. Its objective is to allow analysts to
distinguish strong taxonomic evidence from provisional classifications produced under limited observa-
tion.
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Let Ly € Ly denote a candidate Type-II family. The evidential support for assigning intervention I/
to family Ly is represented by Equation 224.

¢k = Conf(Ly, | Y, M,U), 0<cp <1, (224)

where Conf denotes an explicitly chosen evidential or probabilistic confidence measure.

Equation 224 allows the taxonomy to retain uncertainty without forcing premature categorical cer-
tainty.

A classified intervention can therefore carry a support profile together with confidence information.
This joint representation is given by Equation 225.

Cu (U) = {(Ly, c) s - (225)

Equation 225 distinguishes uncertainty about classification from multi-label classification itself. An
intervention can have strong evidence for several direct Type-II supports, or weak evidence for one
proposed support.

This structure is especially useful for emerging or partially observed governance systems. The tax-
onomy can remain applicable while the analyst explicitly marks phase, coupling, resonance, or regime
classification as provisional.

16.15 Epistemic and Operational Feasibility Profile

This subsection consolidates the principal conditions developed in this section. Its objective is to pro-
vide a compact representation of whether a Type-II governance mechanism is sufficiently observable,
identifiable, timely, and reachable for operational use.

For temporal object ¢, an epistemic-operational feasibility profile is defined by Equation 226.

gq: (Oqqu7Rq7anquUq>7 (226)

where O, denotes observability, I, identifiability, R, temporal resolution and horizon adequacy, L,
latency adequacy, C; computational adequacy, and U, intervention reachability.

Equation 226 provides a diagnostic structure rather than a universal numerical index. Each com-
ponent can be qualitative, ordinal, probabilistic, or quantitatively estimated according to the empirical
domain.

A Type-II intervention becomes operationally well supported when the relevant temporal object can
be observed with appropriate resolution, distinguished from consequential alternatives, estimated before
the intervention window closes, processed within available decision time, and influenced through an
admissible governance mechanism.

Table 12 summarizes the principal epistemic and operational conditions developed in this section.

The conditions in Table 12 establish a practical boundary around the Type-II taxonomy. A temporal
structure can exist while remaining weakly observed. It can be observed while remaining structurally
ambiguous. It can be identified while remaining unreachable through available governance instruments.
It can also be reachable in principle while observation, computation, or institutional decision arrives after
the relevant temporal window.

This separation has a broader generative-relational implication. Governance takes place within finite
epistemic and operational conditions. The governing actor observes only a temporally and structurally
restricted projection of the system, acts through limited intervention channels, and receives the conse-
quences of intervention after further system evolution. Type-II governance therefore requires continual
revision of both the temporal model and the intervention relation as new observations become available.

The next section develops Temporal Power and Normative Implications. It turns from whether a
spectral-temporal structure can be observed and governed to how temporal organization distributes ad-
justment, waiting, synchronization, acceleration, access, temporal autonomy, and generative possibility
among differently situated actors.

124



Table 12: Epistemic and Operational Conditions for Type-II Governance

Condition Temporal Object Analytical Function Principal
Limitation
Temporal Type-II variable or Determines whether the Observability
Observability relation relevant temporal structure can ~ depends on
be estimated from available measurement

Sampling Resolution

Observation Horizon

Local Representation

Temporal-Mode
Identifiability

Phase Estimation

State Reconstruction

Measurement and

Model Uncertainty

Observation and
Intervention Latency

Temporal
Controllability

Intervention
Uncertainty

Computational
Horizon

Critical-Transition
Detection

Classification
Confidence

Fast temporal variation

Slow modes and long
timescales

Nonstationary temporal
structure

Competing modal
explanations

Phase and instantaneous
frequency

Partially observed
dynamics

Observed and inferred
temporal structure

Time-sensitive
governance object

Reachable temporal
configuration

Post-intervention
temporal response

Model-based temporal
inference

Proximity to temporal
regime transition

Type-II family
assignment

observations

Determines whether rapid
modes can be represented
without temporal aliasing

Determines whether sufficient
temporal evolution is visible

Allows spectral-temporal
organization to change through
time

Determines whether temporal
structure can be distinguished
from alternatives

Supports phase,
synchronization, and
phase-sensitive coupling
governance

Uses temporal observations to
recover additional dynamical
information under specified
assumptions

Represents uncertainty in data
and temporal models

Determines whether
information and action arrive
within the operative window

Determines whether admissible
interventions can transform the
relevant Type-II object

Represents variability in the
temporal consequences of
governance

Determines whether analysis
can be completed before a
consequential decision

Supports intervention near
changing spectral-temporal
regimes
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Records evidential strength of
taxonomic classification

architecture and
required precision
Unknown or
changing frequency
content complicates
sampling design
Long windows can
span structural and
measurement
changes
Localization creates
resolution tradeoffs
across temporal
scales

Several generative
models can remain
observationally
compatible

Weak or ambiguous
oscillatory structure
limits phase
interpretation
Reconstruction
validity depends on
system and
measurement
conditions
Filtering and model
choice can remove
consequential
heterogeneity
Accurate
information can
become
operationally
obsolete

Observed temporal
structure can lie
outside available
intervention reach
Identical formal
interventions can
generate
heterogeneous
outcomes

Greater model
complexity can
exceed available
decision time
Early-warning
indicators can
remain
mechanistically
ambiguous
Uncertainty in
classification
remains distinct



17 Temporal Power and Normative Implications

This section develops the normative and power-related implications of the Type-II taxonomy. Its ob-
jective is to identify how spectral-temporal governance can distribute temporal adjustment, waiting, ac-
celeration, accessibility, synchronization, temporal autonomy, and future generative possibilities among
differently situated actors. The section introduces temporal power as a relational capacity, examines
cadence-setting power, entrainment asymmetry, waiting and delay, temporal compression, access to
temporal windows, temporal autonomy, temporal externalization, spectral dominance, distribution of
temporal burdens, generative conditions, and revisability. The analysis concludes with a multidimen-
sional normative profile that preserves normative plurality rather than assigning a universal scalar value
to temporal configurations.

The broader literature on temporality already provides substantial reasons to treat temporal organi-
zation as politically consequential. Thompson’s historical analysis connected changing conceptions and
regulation of time with industrial work discipline [35]. Sharma develops power-chronography to analyze
unevenly distributed temporalities and the temporal labor through which some actors maintain the time
of others [31]. Auyero demonstrates how prolonged waiting for state services can participate in relations
of political subordination [2]. Critical accounts of social acceleration and digital time pressure likewise
show that acceleration and temporal scarcity are socially differentiated phenomena [27, 37]. These tradi-
tions provide important normative contexts for the more formal temporal distinctions developed by the
Type-II taxonomy.

17.1 Temporal Power as Relational Capacity

This subsection develops temporal power as a relational capacity to alter the temporal organization of
another actor, process, or subsystem while preserving comparatively greater control over one’s own
temporal organization. Its objective is to connect Type-II mechanisms with asymmetry without treating
every temporal difference as a relation of domination.

Let 0; denote a vector of temporal properties relevant to actor or subsystem ¢. The local temporal
state used for power analysis is represented by Equation 227.

ai - (Ti,wi7¢’iv[’ial€i>zi)a (227)

where the components respectively collect relevant timescales, modal frequencies, phases, locking
relations, cross-frequency couplings, and spectral-regime organization.

Equation 227 provides a domain-specific container. Empirical studies can use only those components
that satisfy the applicability conditions established in Section 4.

Suppose an action by actor a produces temporal changes in both actor a and actor b. An illustrative
temporal-adjustment asymmetry is represented by Equation 228.

ABy]|
qr 146 ’
T Ab] + e

Equation 228 is an illustrative descriptor rather than a universal measure of power. Large values indi-
cate an interaction in which the temporal organization of b changes substantially while the corresponding
temporal adjustment of a remains comparatively small.

Temporal power can operate through several Type-Il mechanisms. An actor can set the cadence to
which others adapt, impose deadlines, control phase windows, create asymmetric entrainment, determine
when access becomes available, concentrate activity around its own temporal mode, or preserve its own
slow process while requiring rapid response from others.

Temporal asymmetry alone does not establish domination. Functional differentiation can require dif-
ferent cadences, and emergency coordination can require temporary asymmetric adjustment. Normative
analysis therefore examines the source, distribution, persistence, contestability, and revisability of the
asymmetry.

£>0. (228)
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17.2 Cadence-Setting Power

This subsection develops cadence-setting power as the capacity to establish a recurring temporal structure
to which other actors must organize their own activity. Its objective is to identify the political significance
of cadence without treating shared timing itself as problematic.

Let ¢, (t) denote the cadence established by actor or institution a and let ¢} (¢) denote the cadence
actor b would otherwise use under the selected baseline. The temporal adjustment imposed upon b is
represented by Equation 229.

Achealt) = o (8) = (). (229)

Equation 229 records the cadence displacement associated with the externally structured relation.

Cadence-setting power appears in reporting schedules, funding cycles, platform work allocation,
administrative deadlines, meeting structures, inspection rhythms, and institutional review calendars. A
central organization can maintain a stable cadence while requiring many peripheral actors to repeatedly
reorganize their activities around it.

Historical research on work discipline illustrates the broader political importance of socially imposed
temporal order [35]. Sharma’s analysis of differentiated temporalities similarly directs attention toward
relations in which one actor’s temporal organization depends upon labor performed by others [31].

Cadence-setting power can be reciprocal, negotiated, distributed, or hierarchical. Its normative sig-
nificance depends partly on who participates in setting the cadence, whose temporal constraints are rep-
resented, how adjustment costs are distributed, and whether alternatives remain available.

17.3 Entrainment and Temporal Adjustment Burden

This subsection develops temporal adjustment burden as the cost incurred when actors modify their tem-
poral organization in response to synchronization or entrainment. Its objective is to extend the descriptive
category of asymmetric entrainment into a distributional analysis.

Let AB;(t) denote the temporal adjustment experienced by actor 4, and let r;(¢) collect resources
consumed in making that adjustment. A general adjustment burden is represented by Equation 230.

t1
BT = [ (86400 (0) (1) . (230)
0

where b; denotes a domain-specific burden function.

Equation 230 can incorporate rescheduling, lost rest, additional staffing, waiting, coordination work,
opportunity cost, cognitive load, or other empirically justified consequences.

An asymmetric entrainment regime can therefore display limited adjustment by the temporal driver
and substantial adjustment burdens among entrained actors. The asymmetry can remain hidden when
evaluation records only the eventual synchronization outcome.

This point is important for institutional coordination. A common rhythm can appear efficient at the
aggregate level because differences in temporal labor have been transferred to particular actors. Sharma’s
account of uneven temporalities and temporal labor provides a direct conceptual precedent for examining
these distributions [31].

The Type-II framework consequently separates synchronization quality from adjustment justice. Strong
locking can coexist with highly unequal temporal burdens.

17.4 Waiting and Delay Power

This subsection develops waiting as a relation between temporal control and restricted access to action.
Its objective is to represent waiting as more than elapsed duration by examining the possibilities that
remain inaccessible during the waiting interval.

Auyero’s ethnographic analysis shows how prolonged waiting for state services can operate as a
political relation in which disadvantaged populations are required to remain patient under uncertainty
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[2]. Type-II analysis provides a formal vocabulary for connecting such waiting with delay, cadence,
access windows, and asymmetric control of temporal resources.

Let A9 (¢) denote the actions or opportunities available to actor i under a selected reference condition
and A;(t) the actions accessible under the actual waiting regime. A temporal opportunity-loss function
is represented by Equation 231.

t1
L= | [ (A0) = i (A)] . dt (231)
0

where (1; denotes a domain-specific measure of accessible opportunity and [z]; = max(z,0).

Equation 231 represents one aspect of waiting: the accumulation of inaccessible possibilities during
the delay.

Waiting power can be exercised by controlling queue order, response latency, administrative pro-
cessing time, uncertainty about future access, or the schedule according to which another actor becomes
eligible to act.

Two actors can experience equal clock-time delays while facing very different consequences. One
may possess financial reserves, alternative opportunities, and reliable information about the endpoint.
Another may remain unable to plan, work, travel, or access essential services. Normative analysis there-
fore requires information about the relational consequences of waiting in addition to duration.

17.5 Acceleration and Temporal Compression

This subsection develops temporal compression as the reduction of time available for observation, delib-
eration, adjustment, participation, or recovery. Its objective is to distinguish acceleration as a descriptive
Type-1I mechanism from the distribution of capacities required to live or act under accelerated conditions.

Rosa’s theory of social acceleration examines acceleration as a defining temporal structure of moder-
nity [27]. Wajcman analyzes the relationship among digital technologies, social organization, time pres-
sure, and differentiated experiences of being rushed [37]. These accounts support a normative analysis
in which acceleration is socially organized and unevenly experienced.

Let T? denote the reference interval available to actor 4 for a specified activity and T;“ the interval
following a temporal intervention. The compression ratio is represented by Equation 232.
r_ T

Ki = g
(2

(232)

Equation 232 indicates temporal compression when 0 < /fiT < 1.

Compression can affect actors differently. Institutions with greater resources can parallelize tasks,
automate monitoring, hire additional labor, or absorb shorter deadlines. Actors with limited resources
may bear a much larger adjustment burden under the same nominal deadline.

Acceleration also changes epistemic conditions. Shorter decision windows can reduce opportuni-
ties for verification, consultation, translation, legal review, scientific analysis, or participation by actors
operating on slower temporal cycles.

The normative question therefore concerns the relation between accelerated governance and the ca-
pacities required to remain meaningfully involved in the governed process.

17.6 Temporal Access and Opportunity Windows

This subsection develops temporal access as the distribution of opportunities to participate, intervene, ob-
tain services, or influence decisions across time. Its objective is to connect phase-window and resonance-
window governance with questions of differential accessibility.

Let W; C T denote the temporal set within which actor ¢ can access a specified governance process.
The accessible temporal share is represented by Equation 233.
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where T denotes the relevant temporal domain and its measure is assumed positive.

Equation 233 provides a simple descriptor of temporal accessibility.

Access depends on more than the width of the window. A consultation period can formally remain
open for several weeks while its timing excludes actors whose work cycles, caregiving responsibilities,
religious calendars, mobility, or institutional procedures make participation difficult.

Temporal access can also depend on phase relations. Information released only after another actor’s
decision cycle has effectively closed can have limited practical value even when formal access eventually
occurs.

Normative evaluation therefore examines the timing, predictability, repeatability, and practical us-
ability of temporal windows in relation to the rhythms of affected actors.

(233)

17.7 Temporal Autonomy and Synchronization Resistance

This subsection develops temporal autonomy as the practical capacity of an actor or subsystem to retain,
select, or revise its own temporal organization within the constraints of interdependence. Its objective is
to connect synchronization-resistance governance with a broader concern for temporal self-organization.

Let %?elf(T ) denote the set of temporal configurations actor ¢ can reach within horizon 7" through
admissible self-directed actions. Let R¢*'(T") denote the configurations remaining accessible under the
external governance constraints currently imposed. The constrained temporal-autonomy set is repre-
sented by Equation 234.

AL(T) = R(T) N REY(T). (234)

Equation 234 represents the temporal configurations that remain reachable through the actor’s own
action while satisfying the externally structured conditions.

Temporal autonomy can be reduced by mandatory synchronization, rigid deadlines, externally im-
posed reporting cadence, continuous availability requirements, or recurrent dependence on another ac-
tor’s phase.

Autonomy does not imply temporal isolation. Actors can voluntarily synchronize, negotiate com-
mon cadences, participate in ratio-locked institutional systems, or accept temporary entrainment where
interdependence requires it.

The normative concern lies in the conditions under which temporal difference can be maintained,
negotiated, revised, or recovered. Synchronization resistance and locking release therefore have potential
normative relevance as mechanisms preserving exit from pervasive temporal dependence.

17.8 Temporal Externalization and Maintenance Labor

This subsection develops temporal externalization as a relation in which the temporal convenience, speed,
regularity, or predictability enjoyed by one actor depends upon additional temporal labor or waiting
borne by another. Its objective is to make hidden temporal transfers visible within apparently efficient
governance arrangements.

Suppose an intervention reduces the time expenditure of actor @ while increasing the time expenditure
required from actor b. The basic externalization relation is represented by Equation 235.

AT, <0 and AT, > 0. (235)

Equation 235 identifies a temporal transfer pattern without assigning its normative status.
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An institution can become faster by requiring applicants to prepare more documentation before con-
tact. A platform can provide immediate service to customers by maintaining workers in uncertain readi-
ness. A central organization can preserve a regular reporting rhythm by requiring peripheral organiza-
tions to absorb scheduling variability.

Sharma’s concept of temporal labor is particularly relevant because it makes visible the work through
which some temporalities are stabilized and maintained for others [31].

Temporal efficiency should consequently be evaluated with an explicit system boundary. Reducing
elapsed time inside one organization can coexist with greater waiting, preparation, synchronization, or
uncertainty outside that boundary.

17.9 Spectral Dominance and Temporal Erasure

This subsection develops the normative significance of dominant temporal modes. Its objective is to
identify circumstances in which one cadence or spectral organization becomes so predominant that other
temporal modes lose effective capacity to participate in the governed system.

Let M denote the temporal modes required for actor or subsystem 4 to perform specified functions.
The retained modal share is represented by Equation 236.

o Moo

e 2
i A (236)

provided M is finite and nonempty.

Equation 236 provides a simple descriptor of whether the temporal repertoire required by actor ¢
remains represented in the effective regime.

The proposed term temporal erasure refers here to a process through which consequential temporal
modes of an actor or subsystem lose effective access, recognition, or viability within a dominant tem-
poral organization. The term describes a possible governance pathology and requires domain-specific
evidence.

A permanently accelerated institutional regime can displace slow deliberation. A common adminis-
trative cadence can exclude local seasonal rhythms. Emergency synchronization can persist long enough
to eliminate ordinary temporal diversity. Spectral concentration can consequently acquire normative sig-
nificance when it suppresses temporal modes necessary for affected actors’ continued functioning or
participation.

The Type-II taxonomy itself does not assign a preferred level of spectral diversity. The normative
question concerns which modes are lost, who depends upon them, how the loss occurs, and whether
alternative temporal organizations remain accessible.

17.10 Distribution of Temporal Burdens

This subsection develops a distributional representation of temporal burdens. Its objective is to prevent
aggregate measures of temporal efficiency from concealing unequal distributions of adjustment, waiting,
compression, and access.

Let the temporal burden profile of actor ¢ be represented by Equation 237.

B = (B, By, B, Bieess, pt), (237)

where the components respectively denote adjustment burden, waiting burden, compression burden,
loss of temporal access, and exit burden under the selected empirical model.
Equation 237 retains several dimensions rather than immediately reducing temporal burden to a sin-

gle quantity.
The population-level burden structure is represented by Equation 238.

BT = (BT}, (39)
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where 7 denotes the relevant set of affected actors or subsystems.

Equation 238 shifts attention from total temporal cost toward its distribution.

A governance mechanism can reduce aggregate delay while concentrating waiting among a small
group. It can improve synchronization while imposing large adjustment burdens on peripheral actors. It
can accelerate a public service while narrowing access for actors who cannot adapt to the new cadence.

Normative evaluation therefore requires the distribution of temporal consequences in addition to
aggregate system performance.

17.11 Generativity and Temporal Conditions

This subsection connects temporal governance with the generative-relational concept of future possibility.
Its objective is to examine how temporal organization can expand, preserve, constrain, or deform the
conditions under which actors and systems continue generating viable trajectories.

Let ®;(t; ;) denote the set of viable future trajectories accessible to actor or subsystem ¢ under
spectral-temporal configuration ;. This generativity-conditioned trajectory set is represented by Equa-
tion 239.

&, (t;3;) = {7 | ¥ remains viable under the specified temporal conditions} . (239)

Equation 239 treats temporal organization as one condition affecting future generative possibility.

Acceleration can open trajectories by reducing delay and can close trajectories by eliminating delib-
erative time. Synchronization can enable collective action and can reduce temporal autonomy. Temporal
niches can protect differentiated activity and can restrict interaction. Strong decoupling can protect slow
processes and can prevent consequential signals from propagating across scales.

The normative significance of Type-II governance therefore cannot be inferred from the direction of
one temporal variable alone. Increasing speed, coherence, synchronization, spectral diversity, or cou-
pling can each expand some generative possibilities while reducing others.

The generative-relational evaluation consequently remains relational and situated. It examines how
temporal intervention changes the future possibilities of differently situated actors and how those changes
interact across the system.

17.12 Revisability, Exit, and Temporal Commitment

This subsection develops revisability as the capacity to alter or leave a temporal governance relation after
it has been established. Its objective is to connect locking release, resonance release, decoupling, regime
recovery, and temporal autonomy through a common concern for exit and reconfiguration.

Let 39 denote the current governed temporal configuration and ’II;‘“ the set of viable alternative tem-
poral configurations available to actor . The minimum modeled exit cost is represented by Equation 240.

Ot — inf {C’i(U) ‘ yo U, S,y e ‘B?lt}. (240)
Ueym

Equation 240 describes the least modeled cost through which actor ¢ can reach a viable alternative
temporal organization using its admissible interventions.

A synchronized arrangement can be highly effective during emergency response while becoming
normatively problematic when exit is prohibitively costly after the emergency ends. A platform cadence
can initially be voluntary while accumulated dependence progressively reduces the ability to leave it.
Temporary acceleration can become institutionally entrenched.

Revisability therefore concerns more than formal permission to exit. The resources, latency, coordi-
nation dependencies, institutional consequences, and viable alternatives associated with exit also matter.

This concern corresponds closely to the generative-relational emphasis on historical revisability.
Temporal governance can create commitments that reshape future temporal possibilities. Evaluation
should therefore include the capacity to revise those commitments as conditions and knowledge change.
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17.13 Multidimensional Normative Evaluation

This subsection consolidates the normative dimensions developed above. Its objective is to preserve
a multidimensional evaluation structure while avoiding an unsupported universal ordering of temporal
configurations.

For an intervention U/, a general temporal-normative profile is represented by Equation 241.

N (W) = (B",AT,G",R",PT), (241)

where BT denotes the distribution of temporal burdens, A” temporal accessibility and autonomy, G*
changes in generative possibilities, R” revisability and exit conditions, and P” temporal power relations.

Equation 241 retains these dimensions as a vector-valued description.

A scalar social objective could be introduced when an explicit normative theory supplies justified
aggregation rules, interpersonal comparisons, and weights. The Type-II taxonomy itself supplies none
of these commitments. The vector representation therefore remains the default normative interface of
the framework.

This approach also avoids identifying justice with maximization of generativity. Generativity can
conflict across actors, some generative processes can destroy the generative conditions of others, and
expansion of one actor’s temporal possibilities can depend upon temporal burdens imposed elsewhere.

Normative analysis consequently examines process, distribution, non-destructive coexistence, legit-
imacy of temporal asymmetry, protection of future generative conditions, and practical revisability.

17.14 Boundary between Taxonomy and Normative Judgment

This subsection specifies the boundary between Type-II classification and normative judgment. Its ob-
jective is to prevent descriptive temporal categories from carrying implicit evaluative rankings.

Table 13 summarizes the principal normative dimensions developed in this section.

The dimensions summarized in Table 13 show why Type-II classification and normative evaluation
should remain analytically separate. Faster governance can be beneficial or harmful. Synchronization
can enable collective action or impose adjustment burdens. Temporal diversity can support resilience or
generate coordination costs. Waiting can protect deliberation in one context and reproduce subordination
in another. Resonance can amplify useful mobilization or destabilizing activity.

The generative-relational normative problem therefore concerns the relations through which tempo-
ral conditions are produced, distributed, sustained, and revised. Evaluation asks who can define temporal
structures, who must adjust, which temporal possibilities remain accessible, which forms of waiting and
compression are imposed, which actors can preserve differentiated rhythms, and whether affected actors
retain viable pathways for revision and exit.

The next section develops Empirical Operationalization and Research Programme. It turns from
the conceptual and normative architecture of Type-II governance to the construction of observable vari-
ables, empirical coding procedures, candidate datasets, comparative designs, simulation strategies, and
falsifiable research programmes through which the taxonomy can be evaluated and refined.
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Table 13: Normative Dimensions of Spectral-Temporal Governance

Normative
Dimension

Temporal Relation

Evaluative Focus

Type-II Interface

Temporal Power

Cadence-Setting
Power

Temporal Adjustment

Burden

Waiting and Delay
Temporal
Compression

Temporal Access

Temporal Autonomy

Temporal

Externalization

Temporal Erasure

Generative Conditions

Revisability and Exit

Capacity to reorganize
another actor’s temporal
structure

Control over recurrent
institutional timing

Cost of adaptation to
another temporal
structure

Restricted action during
externally controlled time

Reduction of available
action or deliberation
time

Auvailability of temporally
bounded opportunities

Capacity to retain or
revise temporal
organization

Transfer of temporal cost
across actors

Loss of required temporal
modes under dominant
organization

Temporal organization of
future possibility

Accessibility of
alternative temporal
configurations

Direction, persistence,
legitimacy, and asymmetry of
temporal influence

Participation in cadence
formation and distribution of
adjustment

Distribution of rescheduling,
coordination, labor, and
resource costs

Duration, uncertainty,
accessibility, and lost
opportunity

Capacity to adapt under
acceleration and consequences
of shortened horizons
Practical ability to use decision,
participation, and service
windows

Scope for differentiated
rhythms and self-directed
adjustment

Distribution of waiting,
readiness, synchronization, and
maintenance labor

Visibility and viability of
heterogeneous rhythms

Effects on viable trajectories
across affected actors and
systems

Cost and feasibility of leaving
established temporal relations

Cadence, phase,
entrainment,
coupling, and
regime governance
Cadence and
entrainment
governance
Synchronization and
entrainment
governance
Timescale, delay,
and phase-window
governance
Acceleration and
timescale-transition
governance
Phase-window,
resonance-window,
and gating
governance
Synchronization
resistance, temporal
niches, and
decoupling
Cross-family
composition and
asymmetric
entrainment
Dominant-mode,
concentration, and
mode-collapse
governance

All Type-II families

Locking release,
resonance release,
decoupling, and
regime recovery
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18 Empirical Operationalization and Research Programme

This section develops an empirical research programme for Type-II spectral-temporal governance. Its
objective is to translate the conceptual taxonomy into observable units, coding procedures, temporal
variables, comparative designs, simulation architectures, and propositions that can be evaluated against
empirical evidence. The section specifies units of analysis, observation architecture, intervention coding,
family-specific indicators, temporal-mode extraction, relational and regime-level representations, com-
parative case designs, longitudinal analysis, simulation, validation, classification reliability, and condi-
tions under which the taxonomy should be revised.

The proposed programme does not require every empirical study to reconstruct the complete spectral-
temporal organization of a governance system. Type-II analysis is modular. A study of administrative
cadence can remain within timescale governance. A study of institutional synchronization can focus
on phase and locking. A study of heterogeneous organizational rhythms can focus on polyfrequency
structure. A study of temporal transitions can concentrate on spectral regimes. The empirical burden
should therefore follow the temporal object actually required by the research design.

18.1 Units of Analysis

This subsection establishes the units to which Type-II classifications can be assigned. Its objective is to
prevent temporal properties of actors, processes, interventions, and systems from being conflated within
empirical coding.

The smallest classificatory unit is a governance intervention U, whose direct temporal support can
be identified. A larger governance architecture can contain several such intervention units, as developed
in Section 14.

Let the empirical governance case be represented by Equation 242.

¢ = (E,P,U,0,T), (242)

where [E denotes relevant entities, P recurrent processes, U governance interventions, O observations,
and T the temporal domain covered by the study.

Equation 242 separates the objects that produce temporal behavior from the interventions classified
by the taxonomy.

An entity can be an institution, administrative unit, jurisdiction, organization, community, infrastruc-
ture component, platform, or other actor appropriate to the research problem. A process is a temporally
evolving activity associated with one or more such entities. The same entity can contain several processes
with different characteristic temporal structures.

The empirical unit should therefore be specified before Type-II coding. Classifying an “organization”
as synchronized, fast, or resonant without identifying the relevant process can obscure substantial internal
temporal heterogeneity.

18.2 Observation Architecture

This subsection develops the observation architecture required for empirical Type-II analysis. Its objec-
tive is to make sampling, temporal horizon, aggregation, and measurement provenance explicit parts of
the study design.

For process p, let its observations be represented by Equation 243.

Yy = {(t, yp(tn), ) }or s (243)

where t,, denotes observation time, y,(t,) the recorded quantity, and s,, the source or provenance
associated with the observation.

Equation 243 permits regularly sampled, irregularly sampled, event-based, archival, and mixed tem-
poral data.
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Possible sources include administrative records, meeting calendars, transaction logs, policy docu-
ments, sensor streams, resource flows, public communications, workflow systems, event ledgers, insti-
tutional schedules, and structured observations.

The observation architecture should document at least the temporal resolution, observation horizon,
missingness structure, aggregation level, changes in measurement practice, and institutional origin of
the data. These conditions directly affect the temporal objects that can be inferred, as developed in
Section 16.

Time-frequency and nonstationary representations can be introduced when the research problem re-
quires locally changing temporal structure [6, 26, 8]. Their use remains analytical rather than taxonomic.

18.3 Intervention Identification and Direct-Support Coding

This subsection develops an empirical procedure for distinguishing governance intervention from ordi-
nary system evolution. Its objective is to operationalize the direct-support principle that defines Type-II
classification.

For each intervention U}, the analyst identifies a pre-specified set of temporal objects that the in-
tervention is designed or causally structured to transform. The coded direct support is represented by
Equation 244.

suppy (Ux) = {q € Qu | Ex(q) > €}, (244)

where Ej,(q) denotes the evidential support that ¢ is directly governed and €, denotes the evidential
threshold adopted by the study.

Equation 244 does not prescribe one universal evidential scale. Evidence may be documentary,
causal, experimental, process-tracing based, mechanistic, or derived from direct technical specifications.

A policy document explicitly setting reporting frequency provides evidence for cadence governance.
A synchronization pattern that appears after policy implementation provides evidence about system re-
sponse and requires additional causal support before synchronization is coded as a direct governance
object.

This distinction is particularly important for spectral-regime phenomena. Mode emergence, synchro-
nization, concentration, and critical transition can occur endogenously. Their observation after interven-
tion does not by itself establish that the intervention directly governed those objects.

18.4 Timescale and Cadence Indicators

This subsection develops observable variables for timescale governance. Its objective is to provide a
low-assumption empirical entry point into the Type-II taxonomy.
For a recurrent event process F, the inter-event intervals are represented by Equation 245.

Atp = tas1 — tn. (245)

Equation 245 supports empirical estimation of cadence, event rate, variability, and temporal acceler-
ation.
The mean recurrence interval over a selected window W is represented by Equation 246.

;| Nwol
TR — At,. 246
n=1

Equation 246 provides one empirical estimate of a characteristic recurrence time.

Timescale studies can compare decision latency, review cadence, policy revision frequency, institu-
tional response time, maintenance cycles, funding cycles, or other recurrent processes. Administrative
and policy research already emphasizes the importance of temporality, policy timescapes, and institu-
tional timing [24, 14].
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The empirical contribution of Type-II analysis lies in placing these measures within a larger taxonomy
that also distinguishes phase, locking, resonance, interference, and cross-frequency relations.

18.5 Spectral and Modal Indicators

This subsection develops empirical representations for spectral-selective and modal governance. Its ob-
jective is to identify recurrent temporal components without treating spectral estimators as governance
mechanisms.

For an appropriate observed process, let ]3(15, w) denote an estimated local spectral intensity. The
empirically relevant spectral support is represented by Equation 247.

0, = {w ‘ Plt,w) > )\t(w)}, (247)

where A\¢(w) denotes a study-specific relevance threshold.

Equation 247 can be used to identify candidate modes, spectral concentration, broadening, narrowing,
or changes in modal repertoire.

The choice among Fourier, short-time Fourier, wavelet, parametric, state-space, or other representa-
tions should follow the properties of the data and the research question [6, §].

A spectral peak should not automatically be interpreted as an endogenous institutional rhythm. It
can arise through external forcing, finite-window effects, superposition, measurement practice, or ag-
gregation. Modal interpretation therefore requires substantive knowledge of the governance process in
addition to spectral evidence.

18.6 Phase and Synchronization Indicators

This subsection develops empirical indicators for phase governance and synchronization. Its objective
is to operationalize temporal coordination while preserving the distinction between instantaneous align-
ment and persistent locking.

For processes with defensible phase representations, estimated relative phase is represented by Equa-
tion 248.

Ady;(t) = Arg [ /@0=00)] (248)

Equation 248 supports analysis of phase alignment, offsets, drift, dispersion, and locking.
For a study window W, phase-locking persistence can be represented by a circular concentration
statistic. One possible descriptor is introduced in Equation 249.

1 v
R? = X0 249
1) ‘ |W| /VV € ! ( )

Equation 249 approaches one when the relative phase remains strongly concentrated over the selected
interval and becomes smaller as relative phase becomes more dispersed.

Synchronization research provides established mathematical foundations for phase locking, frequency
locking, collective synchronization, and entrainment [25, 19].

Empirical governance studies should additionally identify the mechanism producing temporal coor-
dination. Common external scheduling, mutual adjustment, centralized command, shared infrastructure,
and network coupling can produce superficially similar locking patterns while implying different Type-I
and normative interpretations.

18.7 Resonance Indicators and Intervention Probes

This subsection develops an empirical strategy for resonance governance. Its objective is to move beyond
metaphorical claims of resonance by requiring a specified forcing-response relation.
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Let u(t) denote an identifiable governance or environmental forcing and y(t) a selected system re-
sponse. A local empirical gain is represented by Equation 250.

N P (w)
Gw) = 7—7—7—, e>0. (250)
‘U(w)’ te

Equation 250 is an illustrative frequency-response descriptor and requires interpretation within an
appropriate causal model.

Resonance claims become stronger when changes in forcing frequency or temporal structure pro-
duce systematic changes in response magnitude while relevant alternative explanations are controlled or
modeled.

Empirical strategies can include naturally occurring variation in forcing cadence, controlled simula-
tion, staged intervention, repeated institutional experiments, or comparative cases with similar forcing
amplitude and different temporal alignment.

The strongest evidence for resonance governance concerns the manipulation of the forcing-response
relation itself. Large responses to recurrent events provide suggestive evidence and remain compatible
with several alternative mechanisms.

18.8 Interference and Beat Indicators

This subsection develops empirical tests for superposition, interference, and beat governance. Its objec-
tive is to distinguish relationally generated slow patterns from independently generated slow modes.

Suppose two candidate components have estimated frequencies ]?1 and fg Their predicted beat fre-
quency is represented by Equation 251.

~ored n
Bt = A= R @2s1)
Equation 251 generates a testable prediction under a beat interpretation.
Let fgow denote the observed slow-envelope frequency. Agreement can be evaluated through Equa-
tion 252.
N Zpred
Dyear = fslow - bzl:t .
Equation 252 does not establish causal superposition by itself. It provides one empirical implica-
tion that should be combined with evidence about component persistence, phase relations, and system
additivity.
This research design is particularly useful because the taxonomy generates a distinct empirical alter-
native to the assumption that every slow observation corresponds to a slow generative mechanism.

(252)

18.9 Polyfrequency and Temporal-Niche Indicators

This subsection develops empirical representations for heterogeneous temporal coexistence. Its objective
is to operationalize temporal plurality without requiring synchronization or simple harmonic ratios.

Let the relevant modes be (2,01, and let their pairwise temporal relations be recorded in a matrix H.
The relation matrix is represented by Equation 253.

K
H = [hij]@j:l ) (253)

where h;; can encode harmonic proximity, temporal overlap, recurrent interaction, or another explic-
itly defined relation.

Equation 253 supports empirical comparison among synchronized, harmonic, incommensurate, and
weakly coupled processes.
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Temporal niches can be estimated from activity windows, institutional availability, resource-use
schedules, recurrent meeting periods, service hours, seasonal practices, or other temporal opportunity
structures. Their overlap can be evaluated using the niche-overlap representation introduced in Equa-
tion 122.

A useful empirical question is whether heterogeneous temporal organization remains viable with-
out convergence toward one common cadence. Comparative studies can examine systems with similar
functional tasks and different degrees of temporal homogenization.

The Type-II framework predicts that coordination quality and temporal uniformity need not vary
monotonically together. This proposition is empirically testable.

18.10 Cross-Frequency Coupling Indicators

This subsection develops empirical representations for cross-frequency governance. Its objective is to
distinguish genuine intermodal dependence from correlation generated by common causes or shared
nonstationarity.

For two estimated temporal modes, let ¢;(¢) denote a property of mode j and r;(¢) a temporal property
of mode i. A general empirical coupling model is represented by Equation 254.

g;(t) = a+ Bri(t) + z[ v + &4, (254)

where z; collects relevant controls or alternative explanatory variables.

Equation 254 is illustrative. Different cross-frequency structures can require circular statistics, non-
linear models, state-space methods, information-theoretic measures, or mechanistic identification.

Phase-amplitude coupling provides one established formal example of cross-frequency dependence
[5, 36]. The governance application should concentrate on whether an institutional or social mechanism
makes one temporal mode condition another.

The empirical design should therefore compare at least three hypotheses: direct intermodal depen-
dence, common external forcing, and coincident nonstationarity. Stronger evidence arises when changes
in the coupling mechanism predict corresponding changes in the intermodal relation.

18.11 Spectral-Regime Indicators

This subsection develops empirical representations for higher-order spectral-regime governance. Its ob-
jective is to identify qualitative changes in temporal organization without reducing regime classification
to one spectral statistic.

Let the empirical regime feature vector be represented by Equation 255.

5 (t) = (Ker, Cs, By, Cs, Riocks Diodes - - )y » (255)
where the components can include effective mode number, spectral concentration, spectral spread,
coherence, locking structure, modal dominance, and other empirically justified features.

Equation 255 provides a multidimensional regime representation.

Regime identification can then use clustering, change-point analysis, state-space models, hidden-
state models, dynamical reconstruction, or mechanism-specific thresholds according to the empirical
problem. The taxonomy imposes no universal regime estimator.

A transition should be interpreted as spectral-regime governance only when the intervention directly
governs the higher-order temporal organization. An observed transition can otherwise remain an endoge-
nous or propagated system response.

Early-warning indicators can support investigation of transitions near critical regimes while retaining
the epistemic limitations discussed in Section 16.
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18.12 Comparative Governance Designs

This subsection develops comparative empirical designs for identifying variation in spectral-temporal

governance. Its objective is to connect the taxonomy with cross-case institutional and policy research.
A comparative study can select cases with similar Type-I structural organization and different Type-II

temporal organization. Such a design helps isolate the analytical contribution of the temporal coordinate.
A complementary design can select cases with similar Type-II organization implemented through

different Type-I structures. This approach examines the structural multiplicity developed in Section 15.
The four-way comparative logic can therefore be represented by Equation 256.

similar Type-1,  different Type-II,
different Type-I, similar Type-II,
similar Type-I,  similar Type-II,
different Type-1, different Type-II

Dcomp = (256)

Equation 256 provides a simple case selection framework.

Examples can compare centralized and decentralized systems with similar cadences, institutions with
similar formal rules but different synchronization patterns, or governance networks with comparable
structural topology and different degrees of temporal diversity.

Comparative analysis can therefore help determine whether temporal organization contributes ex-
planatory information beyond conventional structural descriptors.

18.13 Longitudinal and Event-Centered Designs

This subsection develops longitudinal designs for studying temporal reorganization through governance
interventions. Its objective is to observe changes before, during, and after intervention rather than classify
one temporal snapshot.

Let ¢y denote an intervention time and define pre-intervention, intervention, and post-intervention
windows. These intervals are represented by Equation 257.

W~ < to, WO s ¢, W+ > t. (257)

Equation 257 supports comparison of temporal representations across intervention stages.

A crisis case may show acceleration, synchronization, spectral concentration, and eventual locking
release. An institutional reform can show cadence change followed by emergence of new modes. A new
reporting system can generate initial synchronization and later differentiation.

Longitudinal designs are especially valuable for distinguishing temporary intervention effects from
persistent temporal restructuring.

Policy and institutional research emphasizing historical sequencing and temporal processes provides
an important background for this approach [24].

18.14 Simulation and Synthetic Governance Systems

This subsection develops simulation as a complementary method for examining Type-II mechanisms
whose causal structure is difficult to isolate in observational data. Its objective is to test taxonomic
distinctions under controlled generative conditions.

Let an artificial governance system be represented by a dynamical model My with parameters ). Its
simulated trajectory is represented by Equation 258.

2 = Sim (My, 20,U, T). (258)

Equation 258 permits controlled comparison of trajectories generated under different temporal inter-

ventions.
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Simulation can examine whether phase alignment produces sustained synchronization, whether tem-
poral niches reduce correlated congestion, whether cross-frequency coupling transmits fast disturbance
into slow modes, or whether spectral diversification changes recovery following perturbation.

Coupled-oscillator models provide one established formal environment for testing synchronization
and entrainment [19, 25]. Fast-slow dynamical models can support timescale experiments [18]. Nonlin-
ear systems can support resonance, bifurcation, and regime-transition studies [11].

Simulation does not establish that a social system literally instantiates the mathematical model. Its
function is to test logical consequences of proposed mechanisms and to derive empirical signatures that
can later be compared with observed governance processes.

18.15 Type-I-Type-II Joint Empirical Models

This subsection develops empirical analysis using both governance taxonomies. Its objective is to exam-
ine whether temporal classification contributes information beyond structural classification.

Suppose an empirical outcome Y is modeled using Type-I covariates X; and Type-II covariates Xjj.
A generic joint model is represented by Equation 259.

Y =FX,Xi,Z) +e¢, (259)

where Z denotes additional contextual variables.

Equation 259 does not prescribe a linear statistical model. Its purpose is to make the two explanatory
coordinates explicit.

Empirical research can compare models using Type-I information alone, Type-II information alone,
and both jointly. Incremental predictive or explanatory value would provide one practical test of whether
the spectral-temporal taxonomy captures consequential variation omitted by the structural taxonomy.

The analysis can also test interaction terms. The effect of synchronization may differ across cen-
tralized and polycentric structures. The effect of spectral diversification may depend on background
resource capacity. Temporal niches may function differently under distinct relational topologies.

The joint framework therefore creates a research programme rather than a claim that temporal vari-
ables universally improve explanatory models.

18.16 Classification Reliability

This subsection develops reliability procedures for empirical Type-II coding. Its objective is to distin-
guish conceptual ambiguity in the taxonomy from disagreement produced by incomplete coding rules or
evidence.

Let ¢, denote the classification assigned by coder a to intervention k. For multi-label taxonomy
assignments, coder agreement can be evaluated separately for each Type-II family.

The empirical coding record is represented by Equation 260.

C= [cﬁf,j] , (260)

where c((ljk) € {0, 1} records whether coder a assigns family j to intervention k.

Equation 260 supports standard reliability analysis appropriate to binary or multi-label coding.

Disagreement should then be traced to its source. Coders can disagree because the intervention
mechanism is poorly documented, because direct and propagated effects are being conflated, because
the temporal representation is uncertain, or because two taxonomy boundaries remain conceptually in-
sufficiently specified.

Reliability analysis therefore has theoretical value. Persistent, well-informed disagreement can re-
veal places where the taxonomy itself requires revision.
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18.17 Discriminant Validity among Type-II Families

This subsection develops empirical tests of the distinctions among neighboring Type-II families. Its
objective is to determine whether the taxonomy’s conceptual boundaries correspond to empirically dis-
tinguishable mechanisms.

Several boundaries are especially important. A phase shift should be distinguishable from sustained
phase locking. Spectral attenuation should be distinguishable from resonance damping. Harmonic co-
existence should be distinguishable from ratio locking. Superposition should be distinguishable from
cross-frequency modulation. Spectral dispersion should be distinguishable from phase dispersion.

Let H, and Hy, denote two competing Type-1l mechanism hypotheses. Their relative empirical sup-
port can be represented abstractly by Equation 261.

AEq = E(H, | Y) - E(H, | Y), (261)

where E denotes a study-specific evidential criterion.

Equation 261 leaves the inferential method open while making alternative taxonomic explanations
explicit.

A useful taxonomy should generate observations that discriminate among at least some neighboring
mechanisms. If two categories remain empirically indistinguishable across the domains in which they
are intended to apply, their distinction should be reconsidered.

18.18 Scope Conditions and Negative Cases

This subsection develops negative cases as an essential part of taxonomy testing. Its objective is to
identify situations in which Type-II vocabulary should remain unapplied.

A governance process can contain irregular temporal variation without possessing an identifiable
phase. It can contain several timescales without supporting a modal spectral interpretation. Several
recurrent activities can coexist without meaningful superposition. Correlated frequencies can appear
without a cross-frequency generative relation.

The applicability set introduced in Equation 24 therefore provides an empirical null boundary. For
model M, family L; should remain unassigned when the required structure is absent. This condition is
represented by Equation 262.

Lj¢ An(M) = Lj ¢ Au(U). (262)

Equation 262 makes nonclassification a valid empirical result.

Negative cases are particularly important for preventing metaphorical inflation. The existence of
rhythm does not imply resonance. Temporal diversity does not imply polyfrequency coherence. Coordi-
nation does not imply synchronization. Rapid change does not imply high-frequency spectral structure.

A strong empirical research programme should therefore publish informative failures of Type-II ap-
plicability alongside positive classifications.

18.19 Revision and Falsification Conditions

This subsection develops conditions under which the proposed taxonomy should be revised. Its objective
is to make the framework responsive to empirical failure rather than insulated by indefinitely expandable
interpretation.

The taxonomy should be reconsidered when recurrent empirical findings reveal one or more of the
following conditions: conceptually distinct families cannot be operationally distinguished; a large class
of temporal governance mechanisms cannot be represented by any existing family; classification depends
primarily on arbitrary analyst choice; direct-support boundaries cannot be applied consistently; or family
distinctions fail across the domains for which they were intended.
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Let D; denote the empirical discriminability of family j, R; classification reliability, and C; empir-
ical coverage of mechanisms assigned to the family. A general revision trigger can be represented by
Equation 263.

V,=1|D; <D v R; <R v C; < CM™|, (263)

where the thresholds are specified by the empirical research programme.

Equation 263 is illustrative rather than a universal validation metric. Its purpose is to make revision
conditions explicit.

Taxonomic revision can merge categories, subdivide mechanisms, alter boundaries, redefine appli-
cability conditions, or add a new category when empirical mechanisms consistently exceed the represen-
tational capacity of the existing framework.

The nine-family organization is therefore proposed as a research taxonomy rather than a closed on-
tology of governance.

18.20 Research Programme

This subsection consolidates a staged research programme for Type-11 governance. Its objective is to iden-
tify an empirical progression from low-assumption temporal description toward increasingly demanding
spectral-temporal mechanism analysis.

A first research stage can focus on domains with explicit institutional timing. Administrative cal-
endars, reporting cycles, meeting schedules, response delays, funding periods, maintenance windows,
and public decision cycles provide comparatively observable cases for timescale, cadence, phase, and
synchronization analysis.

A second stage can study systems in which several institutional rhythms coexist. Multi-level gov-
ernance, international organizations, social-ecological systems, crisis coordination networks, and ex-
perimentalist governance provide candidate settings for multiscale, polyfrequency, nested, and cross-
frequency analysis [10, 28, 4].

A third stage can examine stronger dynamical claims such as resonance, interference, mode conver-
sion, and spectral-regime transition. These studies require richer temporal observations and more explicit
causal models.

A fourth stage can integrate Type-I and Type-II empirical coding to test whether structurally similar
governance systems generate distinct temporal organizations and whether temporally similar systems
arise through different structural mechanisms.

A fifth stage can examine normative distributions, including temporal adjustment burdens, waiting,
temporal access, asymmetric entrainment, spectral dominance, and revisability. This stage connects
empirical Type-II classification with the normative dimensions developed in Section 17.

The programme can progress iteratively across these stages. Results from empirical studies can
revise temporal definitions, applicability conditions, coding rules, and the boundaries among families.

Table 14 summarizes the principal empirical components of the research programme.

The empirical programme summarized in Table 14 treats the Type-II taxonomy as an open analytical
framework whose usefulness depends on discriminability, observability, causal interpretability, and em-
pirical revision. The taxonomy should therefore generate more than terminology. It should help analysts
specify what temporal object is being governed, which observations are required to identify it, which al-
ternative mechanisms remain plausible, and which empirical findings would count against the proposed
classification.

The programme also preserves methodological pluralism. Archival analysis, process tracing, ethnog-
raphy, institutional comparison, temporal event data, signal analysis, dynamical modeling, simulation,
and mixed-method designs can all contribute to Type-II research when their evidential roles are made
explicit. Formal spectral methods need not dominate domains where cadence, waiting, or institutional
phase can be established more directly from documents and observed practices.
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Table 14: Empirical Operationalization of Type-II Spectral-Temporal Governance

Empirical
Component

Primary Object

Operational Function

Principal
Limitation

Unit Specification

Observation
Architecture

Direct-Support
Coding

Timescale Indicators

Spectral Indicators

Phase and Locking
Indicators

Resonance Indicators
Interference and Beat
Indicators
Polyfrequency

Indicators

Cross-Frequency
Indicators

Spectral-Regime
Indicators

Comparative
Designs

Longitudinal
Designs

Simulation

Classification

Reliability

Negative Cases

Taxonomic Revision

Entities, processes, and
interventions

Temporal records and
provenance

Governance intervention

Durations, rates, and
cadences

Modes and frequency
distributions

Relative phase and
persistence
Forcing-response relation
Superpositional temporal
structure

Heterogeneous temporal

coexistence

Intermodal dependence

Higher-order temporal
organization

Cross-case Type-I and
Type-II variation

Temporal change around
intervention

Specified generative

models

Taxonomic coding

Applicability boundaries

Family boundaries and
coverage

Defines the object to which
temporal classifications are
assigned

Specifies resolution, horizon,
sampling, aggregation, and
source

Distinguishes directly governed
temporal objects from
propagated effects

Operationalizes fast, slow,
multiscale, and event-rate
governance

Identifies modal support,
concentration, and spectral
change

Operationalizes phase
governance and synchronization

Tests frequency-sensitive system
response

Tests relational generation of
aggregate and slow-envelope
patterns

Represents harmonic,
polyrhythmic, and
temporal-niche organization

Tests modulation, gating,
transfer, and feedback among
modes

Identifies concentration,
dominance, coherence, collapse,
and transition

Tests explanatory independence
and structural multiplicity

Distinguishes temporary effects
from persistent reorganization

Tests mechanism consequences
and derives observable
signatures

Evaluates consistency of

direct-support assignments

Tests where Type-II categories
should remain unapplied

](j‘s:’es empirical failure to revise
the taxonomy

Entity-level labels
can conceal
process-level
heterogeneity
Measurement design
constrains Type-II
applicability
Requires causal or
documentary
evidence beyond
temporal correlation
Characteristic
timescales can vary
through time
Spectral features can
have several
generative
interpretations
Meaningful phase
representation is a
precondition

Large response
alone does not
establish resonance
Requires justified
approximate
superposition
Temporal diversity
alone does not
establish coherent
coexistence
Common forcing
can generate
spurious apparent
coupling

Regime definition is
model dependent

Case comparability
requires substantive
justification
Historical change
can confound
intervention effects
Model validity
remains separate
from internal
simulation validity
Persistent
disagreement can
indicate theoretical
ambiguity

Requires willingness
to retain unclassified
temporal
phenomena
Revision criteria
remain
research-programme
dependent



The next section develops the Discussion. It consolidates the theoretical contribution of the Type-
II taxonomy, evaluates its conceptual reach and limitations, examines the role of spectral language in
governance theory, clarifies the relation between temporal plurality and coordination, and identifies the
boundaries that should guide subsequent theoretical and empirical development.

19 Discussion

This section consolidates the theoretical contribution, analytical scope, and limitations of the Type-II
generative-relational taxonomy. Its objective is to interpret the nine spectral-temporal governance fam-
ilies as a coherent second coordinate of governance analysis, clarify the significance of heterogeneous
temporal organization, examine the relation between temporal description and causal explanation, assess
the role of formal spectral-temporal language, and identify the principal boundaries of the framework.
The discussion draws together the structural, compositional, epistemic, normative, and empirical results
developed in the preceding sections without extending the first-level taxonomy.

19.1 Spectral-Temporal Governance as a Distinct Analytical Coordinate

This subsection consolidates the principal theoretical contribution of the paper. Its objective is to clarify
the analytical information supplied by a spectral-temporal classification that remains unavailable from
structural governance description alone.

Governance theory has long recognized the importance of historical sequence, institutional timing,
policy windows, administrative timescapes, adaptive cycles, and differentiated temporal horizons [24,
14, 12]. The present taxonomy reorganizes a broader set of temporal phenomena around the object
directly transformed by governance.

The resulting Type-1I coordinate distinguishes nine families: timescale governance; spectral-selective
governance; phase governance; synchronization and entrainment governance; resonance governance; su-
perposition, interference, and beat governance; harmonic and polyfrequency governance; cross-frequency
and modulation governance; and spectral-regime governance.

These families answer a different classificatory question from the Type-I taxonomy. Type-I identifies
the structural location of intervention. Type-II identifies the temporal property or temporal relation upon
which intervention directly operates.

The joint coordinate developed in Section 15 can therefore be understood as a two-dimensional ana-
lytical description. Its structure is recalled in Equation 264.

IU) = (M(U), Au(U)) - (264)

Equation 264 allows two interventions that share a structural support to remain distinguishable through
their temporal organization, and allows two temporally similar interventions to remain distinguishable
through their structural mechanisms.

The contribution of Type-II therefore lies less in asserting that governance has temporal dimensions, a
point already well established, and more in providing a systematic vocabulary for distinguishing several
kinds of temporal intervention that are frequently compressed into generic categories such as timing,
rhythm, adaptation, or coordination.

19.2 Temporal Organization beyond Rate and Duration

This subsection interprets the extension from timescale to the broader spectral-temporal taxonomy. Its
objective is to clarify why frequency, phase, locking, resonance, interference, and cross-frequency cou-
pling supply information that cannot always be represented through duration or pace alone.

Timescale is the most widely applicable Type-II object. Many governance processes can be described
through characteristic duration, cadence, latency, or fast-slow relations even when a stronger modal
representation is unavailable.
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Several governance phenomena require additional structure. Two processes can operate at the same
average frequency while occupying different phases. They can share a frequency while remaining un-
locked. They can possess different frequencies while maintaining an integer-ratio relation. A periodic
forcing can generate a disproportionate response because of the receiving system’s resonant structure.
Two nearby frequencies can jointly produce a slow beat envelope. A slow temporal mode can regulate
the amplitude or accessibility of a faster one.

These distinctions show why temporal governance cannot always be reduced to the binary contrast
between fast and slow. The relevant temporal object may instead concern relative phase, persistence
of locking, frequency-sensitive response, superpositional structure, heterogeneous coexistence, or inter-
modal dependence.

The taxonomy therefore progressively increases representational specificity. This progression carries
greater formal requirements while carrying no corresponding hierarchy of governance value. A cadence
description can be sufficient for one empirical problem, while another requires a local time-frequency or
phase representation.

19.3 Heterogeneous Temporal Order

This subsection develops the broader significance of harmonic and polyfrequency governance. Its objec-
tive is to interpret temporal heterogeneity as a possible form of organized governance rather than solely
as deviation from synchronization.

Synchronization theory provides powerful formal resources for understanding collective temporal
coordination [19, 25]. The Type-II taxonomy incorporates these resources while locating synchronization
within a wider space of temporal organizations.

Several processes can remain jointly viable while preserving different frequencies, phases, internal
rhythms, and temporal niches. Their relations can be harmonic, approximately harmonic, polyrhythmic,
quasiperiodic, practically incommensurate, weakly coupled, or conditionally coordinated.

The concept of heterogeneous temporal coherence was introduced to designate this broader possibil-
ity. Its significance lies in recognizing coordination through structured difference. A common cadence
constitutes one temporal solution among several possible architectures.

This distinction has consequences for institutional design. Synchronizing all processes can simplify
coordination while concentrating demand, increasing correlated exposure, and transferring temporal ad-
justment burdens toward actors whose endogenous rhythms differ from the imposed cadence. Polyfre-
quency organization can preserve local adaptation and temporal redundancy while increasing interface
costs.

The relevant governance problem therefore concerns the conditions under which temporal differ-
ences can coexist, interact, and remain viable. The Type-II taxonomy supplies several mechanisms for
such organization, including harmonic tolerance, temporal niches, partial synchronization, clustered syn-
chronization, cross-frequency gating, and metastable spectral regimes.

19.4 Slow Structure and Relational Generation

This subsection consolidates one of the generative consequences of the interference and cross-frequency
families. Its objective is to clarify that observed temporal scale does not always reveal the scale of the
process that generates it.

The taxonomy distinguishes at least three analytically different sources of slow temporal variation.
A slow pattern can arise from an endogenous slow process, from a distinct low-frequency mode, or from
an envelope generated through relations among faster modes.

This distinction was formalized most directly through beat governance. For nearby frequencies, the
slower relational structure depends on their difference frequency. The resulting envelope can evolve
much more slowly than either contributing mode.

Cross-frequency relations introduce another pathway. Repeated fast processes can accumulate into
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slower structural change, while a slow mode can modulate the amplitude, phase, frequency, or accessi-
bility of faster processes.

The resulting epistemic implication is substantial. An observed long-cycle pattern should not au-
tomatically be assigned a long-cycle generative cause. Temporal observation can underdetermine the
mechanism producing the observed scale.

This conclusion connects directly with the Type-I-Type-1I relation developed in Section 15. Spectral-
temporal organization is generated through structural dynamics and observation. Similar temporal pat-
terns can therefore arise from structurally different systems.

19.5 Composition and Temporal Architecture

This subsection interprets the compositional framework developed in Section 14. Its objective is to
explain how a finite taxonomy can represent governance architectures whose practical temporal organi-
zation is considerably more complex than any individual family.

Real governance systems rarely operate through one temporal mechanism in isolation. A crisis ar-
chitecture can accelerate observation, synchronize selected organizations, narrow the operative spectral
regime, preserve slower accountability processes through buffering, and later release collective locking.
An adaptive institution can combine nested review cycles, cross-frequency feedback, temporal niches,
and conditional switching [10, 28].

The framework addresses this complexity through composition rather than continuous proliferation
of first-level categories. Individual mechanisms retain their direct Type-1I support while the larger archi-
tecture records parallel, sequential, conditional, switching, and nested relations among them.

This separation also clarifies the distinction between intervention and propagation. A phase interven-
tion may subsequently produce synchronization. A frequency shift may alter resonance. Cross-frequency
decoupling may change spectral concentration. These downstream consequences form part of system dy-
namics while leaving the original direct-support classification unchanged unless governance explicitly
targets the downstream object as well.

The distinction can be summarized through three analytical levels: direct temporal support, compo-
sition among mechanisms, and propagated spectral-temporal effects.

Maintaining these levels prevents a sufficiently consequential intervention from eventually receiving
every Type-II label simply because its effects propagate throughout the governed system.

19.6 Temporal Patterns and Causal Explanation

This subsection examines the relation between spectral-temporal description and causal interpretation. Its
objective is to preserve the value of Type-II representation while avoiding an inference from temporal
pattern directly to structural mechanism.

The Type-II taxonomy describes what temporal object is governed. It does not by itself identify the
complete causal structure generating that object.

Synchronization provides a clear example. Similar observed phase or frequency locking can arise
through mutual interaction, hierarchical coordination, common environmental forcing, shared infrastruc-
ture, or an externally imposed cadence. A spectral peak can correspond to an endogenous mode, periodic
forcing, aggregate scheduling, or a measurement artifact. A slow envelope can arise from a slow process
or from superposition among faster modes.

The forward relation developed in Section 15 consequently remains central. Its logic can be summa-
rized by Equation 265.

S —z() —y() — 6. (265)

Equation 265 places observed spectral-temporal organization downstream from structural dynamics
and measurement.
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The inverse problem is generally set-valued. Temporal similarity therefore supports structural hy-
potheses while rarely selecting one unique structural cause without additional evidence.

This limitation is also a strength of the two-coordinate framework. Type-II analysis can reveal tem-
poral regularities that require explanation, while Type-I analysis and empirical causal methods can in-
vestigate the structural mechanisms through which those regularities are generated.

19.7 Formal Analogies and Ontological Restraint

This subsection consolidates the methodological status of the mathematical languages used throughout
the paper. Its objective is to preserve their analytical value while maintaining ontological restraint.

The taxonomy draws upon dynamical systems, nonlinear oscillations, time-frequency analysis, signal
theory, synchronization theory, and cross-frequency coupling [11, 6, 25, 5]. These fields provide precise
distinctions among concepts that can otherwise remain metaphorically vague.

Frequency distinguishes recurrence rate from temporal position. Phase distinguishes temporal po-
sition from speed. Locking distinguishes sustained relation from momentary alignment. Resonance
distinguishes system susceptibility from input amplitude. Interference distinguishes joint expression
from intermodal transformation. Cross-frequency coupling distinguishes coexistence from generative
dependence.

The governance use of these concepts requires corresponding formal structure. A political event
described colloquially as resonating with the public does not enter resonance governance solely through
linguistic resemblance. A policy cycle does not become an oscillator merely because it recurs. A social
system does not become a signal-processing device because its temporal record admits Fourier analysis.

The framework consequently treats mathematical formalisms as representational languages whose
applicability depends on the empirical object and modeling assumptions.

This restraint is particularly important for the stronger categories: parametric resonance, quasiperi-
odicity, cross-frequency coupling, criticality, and metastability. Their technical meanings should remain
narrower than their possible metaphorical uses.

19.8 Representation Dependence and Analytical Pluralism

This subsection examines the dependence of Type-II classification on the chosen temporal representa-
tion. Its objective is to position representation dependence as a methodological condition rather than an
anomaly of the taxonomy.

The same process can support several representations. An administrative system can be studied
through event rates, inter-event intervals, phase relations, local spectra, regime features, or qualitative
institutional timescapes. Each representation makes some temporal relations visible while compressing
others.

Time-frequency analysis explicitly demonstrates that temporal localization and frequency resolution
involve representational choices [6, 8]. Nonstationary systems make these choices especially consequen-
tial.

Representation dependence therefore enters Type-II analysis at several levels: the observable se-
lected, the temporal window, the sampling process, the decomposition into modes, the definition of
phase, and the criterion used to identify regime structure.

The taxonomy addresses this issue through applicability sets and explicit observation architecture. A
family becomes available when the model supports the temporal object required by that family.

This structure permits methodological pluralism. Documentary timing analysis can establish cadence
without spectral decomposition. Ethnographic research can identify waiting and externally imposed
temporal adjustment. Event data can reveal changing recurrence rates. Signal-theoretic methods can be
used where sufficiently dense temporal observations support stronger modal claims.

Formal sophistication therefore follows the research object rather than serving as a criterion of ana-
lytical quality.
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19.9 Epistemic Limits and Situated Governance

This subsection interprets the epistemic and operational conditions developed in Section 16. Its objective
is to connect temporal governance with finite observation, decision, and intervention capacity.

Type-II governance takes place through a restricted temporal slice of a larger evolving system. Fast
processes can remain invisible under coarse sampling. Slow modes can remain invisible under short
observation horizons. Nonstationary organization can change while sufficient data are being collected.
Phase can be weakly identifiable. Several causal models can remain compatible with the same temporal
record.

Governance additionally operates under latency. Observation, analysis, decision, and implementa-
tion consume time while the system continues to evolve. A highly accurate model can consequently
become operationally weak when its inference arrives after the relevant intervention window.

These limitations motivate a situated approach to temporal judgment. Governance should state which
temporal objects are currently observable, how confidently they are identified, which interventions are
reachable, and how rapidly those conclusions may need revision.

This epistemic stance is especially consequential near critical transitions. Early-warning indicators
can provide useful evidence under specified dynamical assumptions while retaining ambiguity about the
precise transition mechanism. Governance near such conditions requires attention to model uncertainty,
reversibility, and the cost of delayed intervention.

The Type-II taxonomy therefore supports graded epistemic commitments. Timescale classification
may remain feasible under information conditions that provide insufficient support for phase, resonance,
or spectral-regime claims.

19.10 Temporal Power as a Cross-Cutting Relation

This subsection interprets temporal power across the nine Type-II families. Its objective is to show how
descriptive temporal mechanisms can participate in asymmetrical social and institutional relations while
preserving the separation between taxonomy and normative evaluation.

Temporal power was developed in Section 17 as the capacity to shape another actor’s temporal or-
ganization while preserving comparatively greater control over one’s own. Its mechanisms can appear
across the taxonomy.

Cadence-setting power operates through timescale governance. Control of participation windows
can operate through phase governance. Asymmetric entrainment can reorganize one actor around an-
other’s rhythm. Spectral dominance can displace temporal modes required by less powerful actors. Cross-
frequency gating can determine when one process gains access to another. Synchronization resistance
and locking release can preserve or recover temporal autonomy.

The literature on work discipline, differentiated temporalities, waiting, and social acceleration demon-
strates that temporal organization can be politically consequential [35, 31, 2, 27, 37].

The Type-II taxonomy adds a mechanism-level vocabulary for distinguishing several ways in which
such temporal relations can be produced.

A common cadence can support cooperation while imposing unequal adjustment burdens. Faster
service within one institutional boundary can rely on waiting or readiness externalized elsewhere. Strong
synchronization can enable collective action while reducing local temporal autonomy.

Normative judgment therefore requires information about distribution, legitimacy, generative conse-
quences, and revisability in addition to the Type-II label itself.

19.11 Generativity and Temporal Plurality

This subsection connects the spectral-temporal taxonomy with the broader generative-relational frame-
work. Its objective is to clarify why the framework refrains from identifying any single temporal organi-
zation with maximal generativity.
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Different temporal arrangements enable different future trajectories. Acceleration can make rapid
response possible while reducing deliberation. Slow processes can preserve reflection and institutional
memory while delaying urgent action. Synchronization can generate collective capacity while increasing
correlated exposure. Temporal niches can preserve differentiated processes while reducing continuous
interaction. Strong coupling can transmit important information and can also transmit disturbance.

The generative-relational concern therefore lies in how temporal organization conditions future pos-
sibility across interacting actors and processes.

This view supports a plural temporal architecture when heterogeneous rhythms perform distinct gen-
erative functions. It also permits temporary synchronization, concentration, or acceleration when system
conditions make them appropriate.

Temporal plurality consequently functions as a normative possibility rather than a universal prescrip-
tion. The relevant question concerns whether different temporal organizations can continue generating
viable trajectories without one process systematically destroying the generative conditions of others.

Revisability is central to this analysis. A temporary synchronized regime can remain compatible
with generative plurality when actors retain practical routes toward release and re-differentiation. A tem-
porally heterogeneous regime can likewise require reconfiguration when its internal temporal relations
prevent consequential collective action.

19.12 Taxonomic Completeness and Open Boundaries

This subsection evaluates the status of the nine-family organization. Its objective is to distinguish prac-
tical taxonomic completeness from a claim of ontological exhaustiveness.

The nine families cover a broad progression of temporal governance objects: characteristic rate, spec-
tral support, temporal position, sustained locking, forcing-response susceptibility, superposition, hetero-
geneous modal coexistence, intermodal transformation, and higher-order regime organization.

This progression provides substantial coverage of the spectral-temporal relations identified during de-
velopment of the framework. The composition architecture further allows complex governance systems
to combine these objects without requiring additional first-level families for each compound mechanism.

The taxonomy remains open to revision. Empirical research may reveal recurring temporal gover-
nance objects that fit poorly within the existing families. Neighboring families may prove difficult to
discriminate operationally. Some proposed subtypes may have limited applicability outside specialized
systems.

Section 18 therefore treated reliability, discriminant validity, negative cases, and revision conditions
as part of the research programme.

The taxonomy should be understood as sufficiently structured to support empirical testing and suffi-
ciently revisable to accommodate evidence that its current boundaries are inadequate.

19.13 Principal Limitations

This subsection consolidates the main limitations of the present framework. Its objective is to delimit
the claims that can reasonably be supported by the current theoretical development.

First, the taxonomy remains primarily conceptual. The paper provides formal representations and
empirical operationalization strategies, while systematic application across multiple governance domains
remains future work.

Second, applicability varies substantially across families. Timescale and cadence can often be ob-
served directly from institutional records. Phase, resonance, interference, cross-frequency coupling, and
spectral-regime structure require stronger data and modeling assumptions.

Third, the boundaries among temporal objects can become representation dependent. A phenomenon
interpreted as one slow mode under one model can appear as a nonstationary envelope or composite
process under another.

Fourth, Type-II description does not provide complete causal identification. Structural mechanisms,
common forcing, observation design, and endogenous dynamics can generate similar temporal patterns.
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Fifth, the formal analogies developed throughout the paper have varying degrees of empirical porta-
bility. Their mathematical precision should not be confused with evidence that a particular governance
system satisfies the required model.

Sixth, normative evaluation remains underdeveloped relative to the descriptive taxonomy. Section 17
provides a multidimensional interface involving burdens, access, generativity, revisability, and power. A
fuller normative theory of temporal governance requires additional work.

Seventh, the relation between Type-I and Type-II representations remains only partially developed.
The present paper establishes a many-to-many relation mediated through generated and observed trajec-
tories. Questions of equivalence, reconstruction, information loss, and transformation deserve a separate
formal treatment.

These limitations define a research boundary rather than defects to be removed through additional
terminology within the present paper.

19.14 Theoretical and Empirical Research Trajectory

This subsection consolidates the research directions generated by the taxonomy. Its objective is to iden-
tify the next stages through which the framework can be tested, refined, and connected with broader
governance research.

A first research direction concerns empirical coding of comparatively observable temporal objects.
Administrative cadence, reporting rhythms, institutional waiting, review cycles, crisis synchronization,
and cross-organizational timing provide accessible domains for initial Type-II studies.

A second direction concerns heterogeneous temporal organization. Comparative research can exam-
ine whether systems with similar governance functions differ systematically in synchronization, temporal
niches, polyrhythmic structure, or adjustment burden.

A third direction concerns temporal causality. Empirical studies can test whether apparently slow
governance dynamics arise from slow endogenous processes, relational envelopes, cumulative fast pro-
cesses, or changing cross-frequency coupling.

A fourth direction concerns temporal power. Studies can measure who sets cadence, who adapts,
who waits, whose temporal modes dominate institutional organization, and which actors retain practical
exit from imposed temporal relations.

A fifth direction concerns regime transitions. Longitudinal studies and simulation can examine how
governance moves between distributed, synchronized, concentrated, diversified, and metastable tempo-
ral configurations.

A sixth direction concerns the Type-I-Type-II relation. Joint empirical coding can test whether tem-
poral classification provides explanatory information beyond structural classification and whether similar
Type-1I outcomes emerge through different Type-1 mechanisms.

A seventh direction concerns representation theory. The structural system, generated trajectory, ob-
servation process, and spectral-temporal representation form a chain whose forward and inverse proper-
ties remain to be studied formally.

This final direction is especially important because it concerns the conditions under which structural
and temporal descriptions can be related, the information lost through each representation, and the degree
to which one representation can constrain inference about another.

19.15 Consolidated Discussion

This subsection consolidates the principal interpretive results of the paper. Its objective is to provide a
final transition from theoretical discussion to the conclusion.
Table 15 summarizes the principal contributions and boundaries established through the discussion.
The discussion summarized in Table 15 supports a conception of governance in which temporal
organization is neither a secondary implementation detail nor a single variable of speed. Governance
can act upon several distinct properties of temporal organization, and those interventions can change
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Table 15: Principal Contributions and Boundaries of the Type-II Taxonomy

Analytical Dimension

Contribution

Principal Boundary

Governance
Classification

Temporal
Representation

Temporal Heterogeneity

Relational Generation

Mechanism
Composition
Causal Interpretation

Formal Language

Epistemic Conditions

Temporal Power

Empirical Programme

Representation Theory

Introduces spectral-temporal support
as an analytical coordinate alongside
structural Type-I support

Extends governance analysis from
duration and rate to phase, locking,
resonance, interference, modal
coexistence, coupling, and regime
Provides mechanisms for
coordination among differentiated
temporal modes

Distinguishes slow endogenous
structure from slow patterns
generated through relations among
faster processes

Represents complex governance
through combinations of stable
first-level families

Provides temporal objects whose
generative mechanisms can be
investigated structurally

Uses dynamical and signal-theoretic
concepts to sharpen temporal
distinctions

Integrates observability,
identifiability, latency, computation,
and reachability into Type-II
governance

Identifies cadence, waiting,
entrainment, access, dominance, and
temporal autonomy as relational
governance dimensions

Defines coding, measurement,
comparison, simulation, negative
cases, and revision conditions
Establishes structural and
spectral-temporal descriptions as
complementary representations
connected through generated
trajectories

Type-1 and Type-II remain many-to-many
rather than functionally equivalent

Stronger temporal categories require
stronger representational assumptions
Temporal plurality carries no universal
normative superiority

Observed temporal scale alone does not
identify generative scale

Propagated effects remain distinct from

direct support

Spectral-temporal similarity does not
uniquely identify structural cause

Formal analogy requires domain-specific
applicability and ontological restraint

Temporal objects can exist while

remaining operationally inaccessible

Normative judgment remains separate
from taxonomic classification

The taxonomy remains provisional until
tested across governance domains

General transformation and inverse
reconstruction remain future problems
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how heterogeneous processes coexist, coordinate, amplify, interfere, entrain, and reorganize through
time.

The Type-II taxonomy therefore contributes a second representational coordinate to the generative-
relational study of governance. Its nine families provide a vocabulary for classifying temporal mecha-
nisms, its compositional framework describes their joint organization, its epistemic framework specifies
conditions of use, and its normative interface identifies how temporal organization can distribute power
and generative possibility.

The concluding section consolidates these contributions, restates the scope of the Type-II taxonomy,
and identifies the transition from the present classification project toward subsequent work on structural—
spectral representation and transformation.

20 Conclusion

This paper has developed a Type-II generative-relational taxonomy of governance organized around
spectral-temporal structures. The taxonomy extends governance analysis beyond structural location by
asking which temporal mode, temporal property, or relation among temporal modes is directly trans-
formed by intervention.

Nine principal families were developed: timescale governance; spectral-selective governance; phase
governance; synchronization and entrainment governance; resonance governance; superposition, inter-
ference, and beat governance; harmonic and polyfrequency governance; cross-frequency and modulation
governance; and spectral-regime governance. Together, these families provide a vocabulary for distin-
guishing changes in rate, spectral support, phase, locking, forcing-response susceptibility, superposi-
tional structure, heterogeneous temporal coexistence, intermodal dependence, and higher-order spectral-
temporal organization.

The taxonomy follows a direct-support principle. Classification depends on the temporal object
directly transformed by governance, while downstream changes are treated as propagated effects unless
they are themselves directly governed. This principle makes multi-label classification possible while
preserving distinctions among intervention, composition, and system response.

The paper has also established Type-I and Type-II governance as orthogonal analytical coordinates.
Type-Iidentifies the structural object upon which governance acts. Type-II identifies the spectral-temporal
object upon which governance acts. Similar structural interventions can generate different temporal or-
ganizations, while similar temporal organizations can arise from different structural mechanisms. Their
relation is therefore generally many-to-many and mediated through generated trajectories, observation,
and representation.

A further implication concerns temporal heterogeneity. Coordination does not require universal
synchronization or a single common cadence. Governance can also organize differentiated rhythms
through partial synchronization, harmonic relations, polyfrequency coexistence, temporal niches, cross-
frequency coupling, and metastable spectral regimes. Temporal order can therefore emerge through
structured difference as well as temporal convergence.

The framework additionally distinguishes observed temporal scale from generative scale. A slow pat-
tern can arise from a slow endogenous process, a low-frequency mode, or a relational structure generated
among faster processes. Spectral-temporal observation consequently provides an important representa-
tion of governance dynamics while remaining insufficient for unique structural reconstruction.

The paper has treated the mathematical languages of dynamical systems, signal analysis, synchro-
nization, resonance, and cross-frequency coupling as formal representational resources rather than on-
tological claims about social or institutional systems. Their use depends on applicability, observability,
identifiability, and the empirical structure of the governed process.

These epistemic requirements place practical limits on Type-II governance. A temporal structure can
exist while remaining weakly observable. It can be observable while remaining ambiguously identified.
It can be identified while remaining computationally or institutionally inaccessible within the relevant
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decision horizon. It can also be understood while remaining outside the reachable set of available gov-
ernance interventions.

The normative analysis developed in this paper further shows that temporal organization can dis-
tribute power and burden unevenly. Cadence setting, waiting, acceleration, asymmetric entrainment,
temporal access, spectral dominance, and the capacity to exit temporal relations can affect actors in dif-
ferent ways. The taxonomy itself therefore supplies no universal normative ranking among faster and
slower governance, synchronization and dispersion, concentration and diversification, or stronger and
weaker coupling.

The generative-relational perspective instead directs attention toward the conditions under which
temporal arrangements preserve or constrain future possibilities, how adjustment burdens are distributed,
whether temporal difference can remain viable, and whether established temporal relations remain revis-
able.

The taxonomy is proposed as an open research framework. Its usefulness depends on empirical dis-
criminability, reliable direct-support coding, appropriate observation architecture, negative cases, and
willingness to revise family boundaries when recurring evidence exceeds the current classification. The
empirical programme outlined here therefore treats taxonomic revision as part of theoretical develop-
ment.

The present paper supplies a second representational foundation for generative-relational governance.
The structural Type-I taxonomy describes where governance acts within the organization of a generative
system. The spectral-temporal Type-II taxonomy developed here describes how governance acts upon
the temporal organization through which heterogeneous processes evolve and interact.

A subsequent line of work can examine the relation between these representations more directly:
how structural configurations generate spectral-temporal descriptions, which information is preserved
or lost across representations, when distinct structures become temporally indistinguishable, and under
what restricted conditions partial reconstruction between structural and spectral-temporal descriptions
becomes possible.

The resulting research programme treats governance as simultaneously structural and temporal. Sys-
tems are governed through rules, relations, dynamics, and generative backgrounds, while they also evolve
through multiple rates, phases, rhythms, couplings, and temporal regimes. A fuller account of gover-
nance therefore requires attention to both coordinates and to the relations through which they jointly
shape the generation of future system trajectories.
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