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Abstract

We introduce an extensive-margin capacity-activation mechanism —occupancy— through
which aggregate demand affects measured productivity. Firms install production capacity in
advance, but only a fraction activates each period as households search across markets; the
activation rate depends on market tightness, making total factor productivity endogenous to
demand. The mechanism’s macro magnitude is summarized by a sufficient statistic — the elasticity
of measured TFP with respect to aggregate demand — that combines three measurable micro
inputs disciplined outside the model: the search elasticity, the steady-state markup wedge, and
the occupancy elasticity. The first two are off-the-shelf; the occupancy elasticity is the new input,
disciplined by firm-level accounting evidence — near zero in goods-producing sectors and large in
services, where output is tied to contemporaneous matching. These independently measured inputs
pin down the sufficient statistic at approximately 0.10. The firm-level pattern is not reproduced by
price adjustment, fixed costs, or capital utilization alone. Embedding occupancy in a medium-scale
New Keynesian model raises the log marginal likelihood by 81.6 over a no-mechanism baseline,
exceeding the 60.1 gain from capital utilization. The occupancy specification matches the data
with a neutral-technology-shock variance approximately two-thirds that of the capital-utilization
specification. The combined occupancy-and-utilization model reshapes markup cyclicality and
rationalizes the observed response of the labor share to monetary shocks. Independently of
the specification, the activation margin implies a flatter New Keynesian Phillips-curve slope at

unchanged nominal rigidity.
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1. Introduction

Measured productivity fluctuates strongly over the business cycle. Standard medium-scale New Keynesian
models typically attribute these movements either to exogenous technology shocks or to intensive-margin
capital utilization. In this paper, we identify and discipline a distinct extensive-margin mechanism

through which aggregate demand endogenously affects measured productivity: occupancy.

The core idea is simple. Firms operate pre-installed production locations that cannot be adjusted
contemporaneously. When demand increases, households search more intensively across markets, raising
market tightness. Higher tightness activates a larger fraction of installed production locations. Output
per unit of installed capacity therefore rises even though underlying technology is unchanged. Measured

total factor productivity becomes partially endogenous to demand conditions.

The magnitude of this mechanism is captured by a single sufficient statistic — the elasticity of
measured productivity with respect to aggregate real spending — that summarizes the occupancy
channel within the class of models we consider. This statistic is itself a combination of measurable
micro inputs disciplined by micro data outside the model: the elasticity of search activity with respect
to spending, the elasticity of occupancy-driven productivity with respect to market tightness, and the
steady-state markup wedge. Transaction-level data pin down the search elasticity, firm-level accounting
data discipline the occupancy elasticity, and standard estimates supply the wedge. These independently
measured inputs pin down the sufficient statistic at approximately 0.10 — economically meaningful, and

concentrated in service sectors.

We then embed this micro-disciplined occupancy mechanism in a medium-scale New Keynesian
model a la Christiano et al. (2016). Because the search and matching parameters are fixed at their
micro-disciplined values prior to estimation, the subsequent Bayesian impulse-response matching is
a diagnostic of mechanism fit rather than a refitting exercise: it asks whether the micro-disciplined
channel remains quantitatively relevant once standard propagation mechanisms — capital accumulation,

utilization, habit formation, wage rigidities, and monetary policy — are in place.

It does. Adding occupancy raises the log marginal likelihood by 81.6 relative to a model with no
endogenous productivity margin, exceeding the 60.1 gain from capital utilization, and without introducing
any additional freely estimated parameter — in contrast to capital utilization, which requires one (the
curvature of the utilization-cost function). The improvement is driven in large part by the joint response
of the labor share across the three identified shocks — a margin that standard New Keynesian models
struggle to match (Cantore et al., 2021). Even when the labor share is excluded from the estimation

targets, adding occupancy on top of utilization still improves the log marginal likelihood by more than



20. The mechanism survives in the dynamic environment and yields three structural implications.

First, part of measured productivity becomes endogenous to demand. Tightness-induced activation
of installed capacity provides an endogenous source of cyclical productivity, so the estimation requires
smaller exogenous neutral-technology innovations to match the data. Specifically, the estimated
neutral-technology-shock variance under occupancy alone is approximately two-thirds that under capital
utilization alone, while the variances of monetary-policy and investment-specific shocks are essentially
unchanged across specifications. The reduction is therefore shock-specific — concentrated on the

productivity-relevant shock — rather than generic shock-variance shrinkage.

Second, occupancy reshapes markup cyclicality. In standard New Keynesian models without an
extensive activation margin, sticky prices fail to track rising marginal cost during demand expansions,
so markups compress and become countercyclical. With occupancy, higher tightness raises measured
productivity and lowers marginal cost, putting upward pressure on markups in expansions. In the
combined occupancy-and-utilization specification this force dominates under identified monetary policy

shocks, and the conditional markup is procyclical, consistent with Nekarda and Ramey (2020) (Table 7).

Third, occupancy implies a flatter New Keynesian Phillips-curve slope at unchanged nominal rigidity.
Under the steady-state restriction linking the markup wedge to the elasticity of substitution, a larger
quantitative role for occupancy mechanically reduces the coefficient on marginal cost in the derived
Phillips curve. The flattening is a structural property of the activation margin, distinct from the empirical
inflation IRF; we discuss the IRF and a working-capital extension that recovers its delayed shape in
Section 6.3 and Appendix |.3.

Related literature and contribution. The idea that household search over goods varieties transforms
firm capacity into realized output, and therefore into measured productivity, has been developed in two
parallel strands of earlier work. In the first, Bai et al. (2026) and Huo and Rios-Rull (2015) develop
the mechanism in a competitive-search environment, and Huo and Rios-Rull (2020) develops a parallel
mechanism under random search; in all three, households exert search effort, tightness activates a larger
share of installed capacity, and measured TFP rises with aggregate spending. Bai et al. (2026) study how
demand-activated capacity shapes measured TFP and the response of the economy to demand shocks in
an otherwise standard real business cycle environment with flexible prices. The 2015 paper embeds the
mechanism in a heterogeneous-agent economy to study household financial-distress recessions; the 2020
paper embeds it in an open-economy neoclassical growth model to study savings-driven fluctuations.
In the second strand, Michaillat and Saez (2015) independently develop a goods-market-matching
framework with idle-time capacity and tightness-driven activation, under fixed prices, and use it to study

the response of unemployment to aggregate demand. In all of this earlier work the pricing environment



is either competitive or exogenously fixed; there is no monopolistic retention of the occupancy rent and

no nominal rigidity in the New Keynesian sense.

Our paper departs from these frameworks in three load-bearing ways. First, we derive a sufficient-
statistic mapping that reduces the macroeconomic response of measured TFP to aggregate demand
to three micro objects — a household-side search elasticity, a firm-side occupancy elasticity, and
the steady-state markup wedge — each of which is directly measurable from independent firm- or
household-level evidence. The mapping turns the occupancy channel into an externally disciplined object:
these micro inputs are estimated from micro data and imposed at those values before the Bayesian
impulse-response exercise, so the quantitative fit of the mechanism against aggregate dynamics is a

diagnostic of its empirical relevance rather than a reduced-form refitting.

Second, we embed the mechanism in a monopolistically competitive environment in which the
desired markup itself depends on tightness. Standard sticky-price New Keynesian models generate
markup movement through a different channel and with the opposite sign conditional on demand shocks:
the desired markup is a constant, and price stickiness makes the realized markup countercyclical when
demand rises faster than prices can adjust. Earlier search-based work with flexible prices has either no
markup (competitive search) or a fixed wedge (random search), so desired markups are acyclical there
as well. Under directed search combined with monopolistic pricing, by contrast, the desired markup is
naturally tightness-dependent: at higher tightness the marginal return to activated capacity falls, so
firms optimally raise their desired markup over output marginal cost. Realized markups therefore become
procyclical conditional on demand shocks in the combined occupancy-and-utilization specification —
a pattern absent from both the sticky-price and the search-based baselines, and consistent with the

conditional evidence in Nekarda and Ramey (2020).

Third, we embed the mechanism in a medium-scale New Keynesian environment with Rotemberg
price and Calvo wage rigidities. This permits real effects of monetary shocks, delivers a structural New
Keynesian Phillips curve with an occupancy-induced slope-attenuation coefficient at unchanged price
rigidity, and allows the micro-disciplined mechanism to be tested directly against aggregate impulse
responses. The response of the labor share to identified monetary shocks — a margin that standard
medium-scale New Keynesian models struggle to match (Cantore et al., 2021) — becomes a natural

aggregate diagnostic of whether the occupancy channel is operative in the data.

The mechanism is, by design, strongest in sectors where output cannot be inventoried and requires
contemporaneous customer matching; the cross-sector empirical signature documented in Section 3
— large in services, near zero in goods-producing sectors — is the direct test of this prediction. We

further show there that the positive firm-level elasticity identifying the mechanism is not a footprint



of any standard alternative margin: price adjustment alone cannot explain it (the estimate survives
restriction to low-price-adjustment service industries); fixed costs are absent from the cost aggregate
used in identification by U.S. GAAP construction in service firms; and capital utilization alone cannot

generate a positive firm-level elasticity of this kind under any standard utilization cost specification.

A complementary misallocation-based mechanism in Baqaee et al. (2024) shows that monetary
expansion raises aggregate productivity by reallocating resources toward high-markup firms; that channel

and ours operate through distinct margins but both yield demand-induced aggregate productivity.

Our structural implications for the slope of the New Keynesian Phillips curve connect directly to the
recent literature on Phillips-curve flattening. Del Negro et al. (2020) document that the post-2007 slope
of the price Phillips curve — the response of inflation to cost pressures — has flattened substantially,
and show the flattening is robust to how cost pressures are measured. Hazell et al. (2022) document a
flat Phillips-curve slope across U.S. states using identified local demand shocks. We provide a structural
mechanism that lowers the slope at unchanged nominal rigidity: by reshaping firms' pricing tradeoff, the
occupancy margin implies a lower elasticity of substitution p/(p — 1) for any given steady-state markup

wedge, which mechanically flattens the Phillips curve (see Section 6).

The mechanism is complementary to, not a substitute for, nominal-rigidity and expectations-based
explanations. In this reading, the post-2007 flattening reflects the rising quantitative relevance of the
activation margin — driven by the growing service-sector share of consumption — rather than a change

in slope parameters of the pricing block.

Our markup results connect most directly to the literature on conditional markup cyclicality. Nekarda
and Ramey (2020) show that aggregate markups become procyclical following identified monetary policy
shocks, a pattern that standard sticky-price medium-scale New Keynesian models struggle to generate.
That is precisely the margin on which occupancy matters in our framework: when demand rises, tighter
markets activate more pre-installed capacity, measured productivity rises, the output marginal cost
falls, and markups need not compress. Our mechanism is also consistent with Burstein et al. (2025):
because our micro evidence implies an occupancy elasticity close to zero in goods-producing sectors and
large in services, the mechanism does not imply procyclical firm-level markups in manufacturing, where
their evidence is based. De Loecker et al. (2020) document the secular rise in aggregate markups; the

occupancy channel is orthogonal to that secular trend and speaks to the cyclical component around it.

Kaplan and Menzio (2016) study how unemployed households’ greater shopping intensity drives down
markups in recessions. Their mechanism operates through the time cost of labor: employed households
face a higher opportunity cost of shopping than the unemployed, so the average opportunity cost of

search is procyclical with employment. A related but distinct channel runs through the wealth effect



of consumption on search effort: just as GHH eliminates wealth effects on labor supply, it eliminates
them on search effort, so the search-effort decision is independent of the consumption level. We address
this concern directly by introducing wealth effects through a CRRA extension and showing that the
occupancy mechanism'’s quantitative relevance survives the relaxation of the GHH restriction. Gonzalez
and Ramaswamy (2025) study capacity constraints in New Keynesian models through state-dependent

utilization zones; that channel is complementary to the extensive-margin activation studied here.

Our contribution also sits within a longer literature on cyclical measured productivity. Basu et al.
(2006) purge measured TFP of capital utilization and labor effort to isolate technology-driven productivity;
our mechanism is distinct in that extensive-margin activation of pre-installed capacity produces cyclical
measured TFP that is neither technology nor intensive-margin utilization, and our estimates assign both
components a non-zero share. Our channel is also distinct from those based on firm entry (Jaimovich,
2007; Jaimovich and Floetotto, 2008), income-dependent substitution (Bertoletti and Etro, 2017), labor
reallocation (Gottfries et al., 2021), or steady-state product-market frictions (Lehmann and Van der
Linden, 2010).

Our paper also differs from the customer-capital literature (Gourio and Rudanko, 2014; Paciello
et al., 2019), in which firms accumulate customer relationships as a slow-moving stock: occupancy is a
flow, matching resets each period, and there is no persistent state variable, which brings the mechanism

closer in spirit to variable capital utilization than to customer capital.

The remainder of the paper proceeds as follows. Section 2 develops the static environment and
derives the sufficient-statistic mapping from micro inputs to aggregate magnitudes. Section 3 disciplines
the micro inputs using independent evidence. Section 4 embeds the mechanism in a medium-scale
New Keynesian framework. Section 5 evaluates quantitative performance. Section 6 distills the
macroeconomic implications. Section 7 discusses robustness and identification. The final section

concludes.

2. Static Environment and Sufficient-Statistic Mapping

This section builds a short-run static environment in which measured productivity responds to demand
through a single channel — occupancy — and derives a sufficient-statistic mapping that summarizes
its strength as a combination of three independently observable micro elasticities. Firms operate
pre-installed production locations that cannot be adjusted contemporaneously; technology is fixed. The
only margin through which measured productivity can move is the fraction of installed locations that
become active through matching with customers. Demand therefore affects measured productivity not

by altering technology, but by changing market tightness and, with it, occupancy.



Environment. There is a unit measure of households and firms. Each firm produces a differentiated
variety and operates a unit mass of pre-installed production locations —a restaurant'’s tables, a hotel’s
rooms, or an airline’s seats, capacity installed in advance that sits idle when customers do not show up.
Each location can be matched with at most one household. Installed capacity is fixed in the short run;

what varies is the share of locations that become active.

Markets are indexed by (p, g), where p is the posted nominal price and ¢ = D/J is market tightness
—aggregate search effort per production location. Matches are governed by a constant-returns-to-scale
matching function (D, J). Define

¥(D, J)
5

V'(q) =

The function 17(q) is the occupancy rate: under linear production, measured productivity equals
¥"(q). The one-match restriction from the previous paragraph is a normalization that keeps ¥(q)
in [0, 1]; allowing multiple matches rescales the levels of )" without changing its elasticity, so the
sufficient-statistic mapping below is unchanged (details in Appendix A). Both tightness and occupancy
are endogenous, determined by households’ optimal allocation of search effort across markets, derived

next.

Households. Let ¢ denote the endogenous set of active markets. Households allocate search effort

d(p, q) across (p, q) € ® and consume c(p, q) per successful match. Preferences are GHH:

A Ay _ A (d?)+

U dt) = et = (1)

where
p
A = U¢ d(p, q) ¥"(q) c(p, q)"" dpdq} : (2)
d* = [ d(p, q)dpdq.
A (P, q)dpdq (3)
Given nominal spending e, households choose ¢(p, q) and d(p, q) to solve
_ A A _ h

v(e, ®) = max U(c”, d”) st. e —Ld(p. q) ¥"(q) p c(p, q) dpdq. (4)
The first-order conditions imply

() = P (5)



This condition links aggregate search effort to aggregate consumption and governs the elasticity of

search with respect to real spending. Households direct search only to markets minimizing

p"(q)~ Y. (6)
The implied tightness and demand schedules g(e, v, p) and c(e, v, p) are provided in Appendix A.

Firms. Each firm has linear technology with nominal marginal cost of capacity W, takes the demand
schedules (g¢, c€) as given, and produces only at matched locations. Because only the fraction 1f(q)
of locations is active, the firm’'s marginal cost of output is W /¢ (q) — a productivity wedge v"(q)

below the cost of capacity. Let

dIny’(q)
ding

&(q) =

denote the occupancy elasticity. The flexible-price desired gross markup over the output marginal cost
is [ = p[1 — £(q)]. Occupancy therefore affects pricing through two channels. First, it lowers the
marginal cost of output W /1f(q) by raising the fraction of locations that are active. Second, at higher
tightness the marginal return to additional capacity falls — i.e. £(q) is smaller at the margin — which

raises the desired markup ™ = p[1 — £(q)] over that output marginal cost.

Nominal price adjustment is costly. Under a Rotemberg adjustment cost %(p/p_), the firm chooses

p to maximize
_ f ~( P
T=pyY (q)c—WC—/i(p)e, (7)

subject to g = g°(e, v, p) and ¢ = c*(e, v, p). The first-order condition is

Rl(i),i:pflpwe(q)c{pw%q) ol —15(61)]}' )

which under flexible prices reduces to p = . W /4f(q). The gross markup I = p¢’(q)/W is the

model counterpart of the standard p/MC measure.

The pricing elasticity

micro . dIN[1—E(q)] — dInvf(q)

e = dIn7(q)

QSS

summarizes the combined effect of these two channels: how much of a given change in tightness is



passed through to prices in addition to measured productivity.

Symmetric equilibrium. In a symmetric equilibrium all firms enter the same market (P*, Q*).
Evaluating (5) and (8) yields two equations pinning down (P*, Q*) for given (e, W). Measured TFP

equals

TFP =" (Q*). ()
Log-linearizing equilibrium conditions yields

dIny"(Q*) = eTas®(dIne — dIn P¥), (10)

where the sufficient-statistic mapping is

micro _micro

€ h goccu
6[‘;'_1'?CPFO — _ searc i (11)
L+ eqanen(EDeer + Emarkup)
with
; 1 .
Esearch = MO = £(Qss)r Emarkup = A[1 — E(Qss)] — 1.

search ™ (1 n V) — (p_ 1))

The formula has this shape because the mechanism is a two-stage composition. A rise in real spending

micro

micre ), and higher search effort raises tightness and hence

raises aggregate search effort (at rate ¢

micro

micro). the product in the numerator is the pass-through from real spending to

occupancy (at rate €
measured productivity. The denominator is a purely intratemporal general-equilibrium dampener on the
household side: as tightness rises, the marginal benefit of further search falls, so the household curtails
the same search response that drove tightness up. The magnitude of this self-limiting feedback is
governed by the curvature of the household's search decision, captured by emicr ~* and by the concavity

search

of the matching technology together with love-of-variety, captured by (p — 1)(1 — Ess) = Emarkup + Emcre.

occu
macro

Because T25° is an elasticity with respect to real spending e/P, no price response enters the formula.

If either eM® = ( or eMi< = 0, the mechanism disappears and measured productivity is acyclical.

search — occu

Three features of this mapping are worth emphasizing. First, it is sufficient: conditional on the
three micro objects, no further structural parameter enters. Second, it is preference-free and dynamically
robust: the same elasticities govern the response in any model within the class, static or dynamic
(see Appendix A.3). Third, it requires no structural inversion — each input is directly observable in

independent data, which is what Section 3 does. Calibrated to the micro inputs developed in the next



section, this mapping implies a macro TFP elasticity of about 0.10 — the headline magnitude that the

medium-scale model in Sections 4 to 6 confronts with the macroeconomic data.

3. Model Discipline: Micro Evidence and Macro Implications

The sufficient statistic derived in Section 2 has three inputs. Two of them —the search elasticity emic®
and the steady-state markup wedge emarup— can be read directly from existing micro evidence. The
third, eTi<re is new; we refer to it, for short, as the occupancy elasticity, but the object that enters the

sufficient statistic is the elasticity of occupancy-driven productivity with respect to market tightness, for

which firm-level accounting data provide direct evidence. Its estimation is the main contribution of this

micro
price !

section. A fourth object, the pricing elasticity ¢ is required to interpret the firm-level evidence and

is disciplined by separate direct measurements.

Search elasticity. The elasticity €TI0 measures how aggregate search effort responds to real spending.
Transaction-level evidence consistently finds that increases in expenditures are accompanied by substantial
reallocation across merchants and products. Using Visa-card data, Dolfen et al. (2023) estimate that a
1% increase in spending is associated with a 0.6% increase in the number of distinct merchants transacted
with. Michelacci et al. (2022) show that 40% of consumption responses to quasi-experimental income
shocks reflects purchases of new products rather than intensified purchases of existing items. Consistent
with these transaction-level findings, Broda and Weinstein (2010) document substantial turnover in
consumer consumption baskets and show that this turnover is procyclical, providing independent support

for the extensive-margin search behavior embedded in the model.

These estimates correspond closely to the extensive-margin component of the model's search effort.
Because the model does not separately account for repeated visits — some of what the model labels as
additional varieties in practice corresponds to return visits that transaction data does not distinguish —
the empirical elasticities likely understate the model's extensive-margin response. We adopt a benchmark

value of eMice — (.50, which averages the two quantitative estimates above: 0.6 in Dolfen et al. (2023)

search —

and 0.4 in Michelacci et al. (2022). This midpoint keeps the calibration below the merchant-count

elasticity while incorporating the product-extensive-margin evidence.

Steady-state markup wedge. The steady-state markup wedge €markup governs the general-equilibrium
dampening term in the sufficient-statistic mapping. We choose the average value of the pre-2008 sample
from De Loecker et al. (2020). Because emarkup €nters the denominator of the mapping, larger markups

attenuate but do not overturn the occupancy mechanism.
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Occupancy elasticity: mapping, measurement, and identification. The estimand 7' is the
elasticity of occupancy-driven productivity with respect to market tightness; we refer to it, for short, as
the occupancy elasticity, but the latent occupancy rate itself is an intermediate object that the theory
does not require us to observe. What enters the sufficient statistic is the productivity response, not the
activation rate. Two model-implied mappings make this estimand directly recoverable from firm-level
accounting data: firm sales map to market tightness on the one hand, and the ratio of sales to cost
of goods sold maps to occupancy-driven productivity on the other. Firm-level accounting evidence is
therefore direct evidence for the object the sufficient statistic actually requires; direct observation of the
latent occupancy rate would not strengthen identification, and in goods sectors would in any case be
severed from measured productivity by inventory buffering. The firm-level regression implements these

two mappings.

Mapping tightness to SALES. We first map unobservable changes in market tightness g
to observable variations in firm sales using a directed search property. Given total spending e, the
household's optimality of market entry confines all search effort to the indifference locus indexed by e.
Along this locus, reallocating search effort across markets leaves total spending unchanged, so spending

per unit of search effort, p c®1", must be a constant as well. Therefore,
Alnp+Alnce+ Alny" =0.
Using a CRS property " = gv" and an accounting relation SALES = p c€ 17 yields
Alng = AlnSALES. (12)

This property follows from household optimality alone and holds regardless of firm-side heterogeneity.

Mapping productivity to SALES/COGS. We proxy occupancy-driven productivity using the
ratio SALES/COGS (See Appendix F.2 for accounting principles). First, output rises as more production
capacity is activated. Holding variable cost per unit of production capacity fixed, higher occupancy raises
real output per unit of capacity cost, which is the productivity component captured by SALES/COGS.
Because the ratio is measured in nominal accounting data, output-price adjustment can affect the
measured elasticity; the regression specification corrects for this price component using industry price
flexibility (Equation (13)). Second, COGS captures variable production costs that scale with production
capacity, excluding overhead and fixed costs. Third, accounting data provide consistent coverage at
the required frequency, avoiding production-function estimation (challenging in service sectors) and

additional identifying assumptions.
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Fluctuations in SALES/COGS may arise from input price changes, cost composition shifts, or output
price adjustments. The first two channels attenuate the demand-productivity relationship. Output price

movements are addressed explicitly through the pricing elasticity correction below.

Empirical specification and identification. Allowing pricing responses to scale with industry
price flexibility g(FLEX), the model implies that the elasticity of SALES/COGS with respect to SALES

equals
micro micro
€occu [1 + g(FLEX) Eprice } .

We therefore estimate a reduced-form elasticity of SALES/COGS with respect to pricing-adjusted SALES,

and then use the model-implied mapping to discipline the structural occupancy elasticity:

SALES - .
A In< ) =or+ T + e [1 + g(FLEX;) 5;}2?} A In(SALES) gt + €5t (13)
COGS / fit

where o are firm fixed effects and 7;; are industry-by-time fixed effects.

Sales growth is instrumented using a seasonality-based shift—share design that interacts predetermined
firm-level seasonal exposure with seasonal dummies to capture demand variation. Identification exploits
the differential exposure to predictable seasonal patterns. Industry-by-time fixed effects absorb industry-
specific components including energy prices and labor market conditions. At the firm level, any seasonal
pattern in COGS due to either anticipated adjustment or firm-specific cost heterogeneity moves COGS in
the same direction as SALES, so that the net effect only dampens the movement of SALES/COGS. As a

result, the instrument likely provides a conservative estimate of eM<®. (More discussion in Appendix F.3)

Baseline results. Table 1 reports the implied estimates of eM<® using Compustat and the model-
based mapping. The baseline IV estimate is approximately 0.25. Estimates are robust to excluding
pricing corrections and to the extended post-2007 sample. Kleibergen—Paap first-stage statistics indicate

strong instruments.

Sectoral validation. We complement the model-based baseline regression with sectoral validations.
Table 2 reports sectoral IV estimates. The elasticity is virtually zero with small standard errors in
goods-producing sectors but large and precisely estimated in services. This pattern is consistent with
the occupancy mechanism, which operates primarily in sectors where output is tied to contemporaneous

customer matching.

The sectoral split plays three distinct roles, which we keep separate to avoid claiming more than

the data support. The services regression itself is the identifying step: the IV design, fixed effects, the
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Table 1: Estimates of the Occupancy Elasticity Using Firm-Level Evidence

(1) (2) (3) (4)

OLS Baseline 1V emice =0 2008-2024
Pricing-adjusted A In SALES; 0.22 0.25 0.27 0.38

(0.02) (0.07) (0.07) (0.08)
No. of Obs. 14,263 14,263 14,263 33,559
KP Wald F 4351 48.97 50.42

Notes: Column (1) reports OLS. Columns (2)—(4) report IV estimates using the seasonality-based instrument.
Standard errors (in parentheses) are two-way clustered by firm and year—quarter. The extended 2008—-2024 sample
(column 4) has more than twice the observations of the baseline, partly reflecting the growth of Compustat coverage
over time and partly because earlier observations are lost when constructing firms' predetermined seasonal exposures
(see Appendix F). We use g(x) = x in our baseline regression and have verified that the results are insensitive to a
quadratic form, and take the quarterly price adjustment frequency data from Pastén et al. (2020, 2024) for FLEX.
Observations are weighted to match BEA 2-digit sectoral GDP shares of each year; seasonal exposure instrument is
shrunk to down-weight firms with imprecise seasonal patterns (see Appendix F.3 for details).

Table 2: Sectoral Estimates of the Occupancy Elasticity

gmicro — 0,2 gmicro — 0,0
Goods Services Goods Services
Pricing-adjusted Aln SALESg;: -0.01 0.36 -0.01 0.39
(0.03) (0.10) (0.03) (0.11)
No. of Obs. 10,564 3,699 10,564 3,699
KP Wald F 28.60 25.47 31.12 28.94

Notes: 1V estimates of eTi® estimated separately for goods and services. Standard errors are two-way clustered.
“Goods" refers to sectors with 2-digit NAICS code less than or equal to 45, while “services” refers to those greater
than or equal to 48.
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low-price-adjustment subsample test, and the analytical rule-out of capital utilization (Appendix E) all
operate within services and establish that productivity responds to tightness in sectors where output is
tied to contemporaneous matching. The near-zero coefficient in goods is then a successful out-of-sample
prediction of the mechanism, not a separate identifying step: the model predicts that where output
can be inventoried, the productivity—tightness link should be severed. The goods—services contrast as a
whole rules out a specific class of confounders—those that would generate an artifact uniformly across
sectors—and any alternative explanation must also explain why the pattern appears in services but not

in goods.

Within services, two confounders deserve direct treatment. First, fixed-cost intensity cannot account
for the elasticity because, under U.S. GAAP, service-firm COGS is constructed from purely variable
costs—labor, supplies, and subcontractor payments—so fixed-cost components are absent from the cost
aggregate in the service-sector identification sample by construction (Appendix F.2). As a data-side
check, Figure A.1 in Appendix F shows that the SALES/COGS distribution is similar across goods and
service sectors, ruling out a mechanical fixed-cost contamination in the pooled sample. Second, price
adjustment alone cannot explain the elasticity: it remains large and significant in low-price-adjustment
service industries with FLEX; < 1/3 (Table A.4 in Appendix F). Because this test relies on price stickiness
to neutralize price-mediated confounders, it also rules out alternative explanations operating through

capacity-constrained price increases, such as quasi-fixed input adjustment in COGS.

The near-zero goods estimate is consistent with two interpretations that firm-level accounting
data cannot distinguish: (i) the occupancy mechanism does not operate in goods sectors, or (ii) it
does operate but inventory buffering severs the link between activation and measured productivity,
because finished goods can be drawn down to absorb high-tightness demand without contemporaneously
expanding production. This ambiguity does not matter for the macro mechanism: what enters the
sufficient statistic is the elasticity of occupancy-driven productivity with respect to tightness, not the
latent occupancy rate, so an occupancy mechanism that leaves no measured productivity footprint is also
irrelevant for the aggregate channel we identify. The near-zero goods estimate is therefore informative

for the macro question regardless of which of the two interpretations holds.

Two independent aggregate validations reinforce the sectoral pattern. First, in local projections on
the identified demand shocks of Angeletos et al. (2020), profit margins respond positively in service
sectors and not in goods-producing ones (Figure A.3 in Appendix F.4). Second, in the three service
industries where occupancy is directly observable—hotels, airlines, and rentals—the time-series of
occupancy rates comoves tightly with SALES/COGS over 2001-2022 (Figure A.2).
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Utilization comparison. We evaluate whether the estimated elasticity reflects capital utilization
rather than occupancy. In a utilization-only environment, demand fluctuations affect production solely
through intensive capital usage. Appendix E shows analytically that this alternative cannot generate a
positive SALES/COGS elasticity at the firm level under any standard specification of utilization costs,
and that even pushing utilization to its upper bound yields a negative labor productivity elasticity at the

aggregate level at a large cost in model fit.

Pricing elasticity. The elasticity sg‘rﬁ? measures how desired prices respond to changes in occupancy,
holding the marginal cost of production capacity fixed. It therefore governs how much of an increase in

tightness is absorbed through higher prices rather than higher measured productivity.

Direct evidence on this object comes from industries in which occupancy is observable and prices
adjust flexibly. In airline markets, load factors provide a direct measure of capacity utilization. Empirical
studies document that fares increase systematically with load factors, with estimated elasticities around
0.20" once route-level and ticket characteristics are controlled for (see, e.g., Sengupta and Wiggins,
2014). Similarly small magnitudes are found in hotel markets, where room rates respond positively to
occupancy rates (Abrate et al., 2012). Our baseline value of this elasticity is 0.20 and all quantitative
results throughout the paper are robust to a range from 0.1 to 0.3. (Section 7.3)

micro

Mic is not as broad as the evidence on £0iS°, we view the baseline

Although the evidence on ¢ occu 1
value as conservative because airlines and hotels are typical industries with active revenue management

micro
price

and state-dependent pricing. Thus ¢ = 0.20 likely sits at the high end of plausible industry values,

micro

attenuating the backed-out estimate of £{ ]

through the flex correction in Equation (13). Moreover,
Table A.4 shows that the elasticity of SALES/COGS remains large and significant in service industries
with FLEX; < 1/3, and Table A.6 confirms that doubling eg‘,}‘g;’ does not materially reduce the estimate

of emice hoth of which indicate that the estimate of cM° is not an artifact of price adjustment.

occu ! occu

Macro implications. Combining the disciplined values of i< | eMi<® and £ 4up in the sufficient-
statistic mapping (Table 3) yields an elasticity of measured TFP with respect to real spending of
approximately eTg5° ~ 0.10 under the benchmark calibration. That is, a 1 percent increase in real

spending raises measured productivity by roughly 0.10 percent.

The magnitude is aligned with the response of aggregate SALES/COGS relative to SALES documented

in Appendix F.4; robustness across the plausible range of the micro inputs is reported in Section 7.

We therefore isolate a demand-linked component of cyclical productivity variation that is indepen-

1 We convert a reported semi-elasticity into an elasticity and account for the small price rigidity.
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Table 3: Disciplined Micro Moments and Sources

Moments Value Sources

ghicre 0.50 Dolfen et al. (2023); Michelacci et al. (2022)
gMmicro 0.25  Our baseline estimates in Table 1

emice 0.20 Sengupta and Wiggins (2014)

€ markup 0.34  De Loecker et al. (2020) (pre-2008)

dently disciplined by micro evidence yet quantitatively meaningful for aggregate dynamics.

This approach disciplines the elasticity rather than directly measuring the model-implied occupancy or
search effort over the cycle —an important limitation that future micro data may address. Appendix F.4

provides corroborating, but not identifying, evidence with directly observed occupancy.

To assess how this demand-linked productivity channel interacts with standard propagation mecha-
nisms and monetary policy in a fully articulated dynamic environment, we now embed the search block

into a medium-scale New Keynesian model.

4. A Medium-Scale New Keynesian Model

We embed the search-based occupancy mechanism developed in Section 2 into a medium-scale New
Keynesian framework a la Christiano et al. (2016),” to evaluate how demand-driven movements in
market tightness interact with standard propagation channels—capital accumulation, habit formation,
nominal rigidities, and monetary policy. The key difference relative to that benchmark is that measured
productivity is no longer exogenous; it varies endogenously with the occupancy rate ¥'(Q), which

depends on aggregate search effort and tightness.

Production capacity is now a Cobb—Douglas function of capital services and labor with a fixed
overhead, rather than the linear form used in Section 2; realized output equals this capacity times the
occupancy rate ¥f(Q). Capital accumulation, habit formation, utilization, and nominal rigidities are
introduced as in Christiano et al. (2016). For expositional clarity we present the recursive stationary
representation; stochastic growth trends are reintroduced in estimation, following the same approach as

in the benchmark model.

2 We abstract from government expenditure for simplicity; the steady-state calibration adjusts output shares accordingly.
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Firms. Each firm hires capital services k* and labor hours n to install production capacity through a

Cobb—Douglas technology with neutral technology level z" and a fixed overhead :
F(k®, n) = A(kS)*(z" n)'™ — 0. (14)

Given the aggregate state S, nominal wage W(S), and rental rate of capital services R%(S), the nominal

marginal cost of production capacity is therefore

MC(S) — 1[Rk(S)HW(S)/ZT_a' (15)

A «Q 11—«

This marginal cost object is standard in medium-scale NK models. What differs here is that realized

output and measured productivity incorporate the matching-based occupancy margin.

As in the static environment of Section 2, firms set price p to maximize profits, taking as given the
tightness and demand schedules g(S, p) and y(S, p) delivered by the search block, as well as the last
period'’s price p~. The schedule g(S, p) determines the occupancy rate ¥ (g(S, p)), so price setting
affects revenue both through demand and through activation of production locations. The recursive
formulation parallels the static firm problem of Section 2 with three additions: a term X(S, p) capturing
demand from firms whose price-adjustment costs generate spending of their own, the Rotemberg
adjustment cost k, and the intertemporal continuation value discounted by the stochastic discount
factor M:

(S, p7) = max {p0/(4(S. p)) 7(S. p) + P (S )

— MC=(8) [7(S. p) + X(S. p) + ] — &(S, p, p7) + E[M(S,8) S, p)] } (16)

:A(ks)a(zn n)lfa

where (S, p, p~) is the Rotemberg price adjustment cost, X(S, p) captures the demand from other

firms associated with adjustment costs, and M(S, S’) is the stochastic discount factor.

Through g(S, p), pricing decisions affect market tightness and therefore the occupancy rate 1/ (Q).
Occupancy operates on the extensive margin of activated production locations, while capital utilization
u, introduced below, operates on the intensive margin of installed capital services through depreciation

and rental income.

Households. Households choose consumption, investment, and search aggregates (c*, x*, d*) subject
to the same within-period search, matching, and aggregation structure as in Section 2. Within period,

households allocate search effort and thereby determine aggregate tightness g(S) and the matching
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probabilities 1/"(q(S)) and 1" (q(S)). Intertemporally, households also choose capital utilization intensity
u, which affects rental income and capital depreciation, and thereby determines effective investment x*,

future capital k’, and future risk-free asset b'.

With internal habit forming over composite m(c”, d*) and individual state s = (m~, x*~, k, b), the

recursive problem is

v(S,s) = {CA,XA,drI‘],?Jik,k’,b’} {U(m(c/‘, d*) —¢ m*) + ﬂ]E[v(S” s’)]} (17)
st xK=x"—4(u)k, (18)
K = (1= 0)k+ [1— A(xK/x*)] ¥, (19)

b = w(S) L(S) + r*(S) uk + r(S) b+ T(S) — [d* w”(q(S))]l"”(cA +x*/2).  (20)

Here, 6(u) captures utilization-dependent depreciation, A(-) denotes investment adjustment costs, r(S)
is the real rental rate of capital, r(S) is the real risk-free rate given by the nominal rate R~ deflated by

inflation T1(S), T(S) is a lump-sum transfer, and z* denotes the investment-specific technology level.

The key link to the static block is the term [d” ¢"(q(S))]*~* in equation (20), which converts the
utility-based within-period aggregates into the corresponding quantity units by removing love-for-variety
effects. Through the dependence of 1" and g on d*, the household's intertemporal choices feed back

into tightness and occupancy.

Standard components. Nominal wages follow a standard Calvo mechanism with resetting probability

1—14,, and gross wage markup p,,. Monetary policy obeys a Taylor rule,

In (R(/SQGR)) = prln (g;) +(1- pR)[qﬁ,, In (HH(S)> + ¢, In (Yés))] + €R, (21)

where the monetary policy innovation € is realized too late to affect within-period allocations, as in
Christiano et al. (2016). Note that R~ = R(S™, ). Appendix B reports the composition of the

aggregate state S and the remaining equilibrium conditions.

National accounts. We define nominal aggregates, inflation, and capacity utilization in a manner
consistent with the corresponding objects used in the VAR evidence of Christiano et al. (2016), while
accounting for the presence of product varieties and matching frictions. These definitions ensure that

model-implied aggregates and productivity measures correspond directly to their empirical counterparts.

In the symmetric equilibrium all firms enter the same market (P, Q), and measured productivity is

18



proportional to ¥ (Q) as in Section 2.

Nominal GDP = P4/ (Q)1 7 c* + (P/2¥) ¥ (Q)1 7 x¥, (22)

Nominal consumption Nominal investment

where 1f(@)1~” converts the utility-based consumption and investment aggregates (c?, x¥) into the
corresponding quantity units by removing the effects of love-for-variety preferences. With consumption

price index P and investment price index P/z*,
A In(GDP deflator) = (1 — s*) - In(P/P~) + s* - [In(P/P~) — In(z*/27)], (23)

where ¥ = nominalinvestment 55t res the investment share in absorption and In(P/P~) is the consumption
nominal GDP

inflation rate InT1 that enters the Taylor rule in Equation (21). All firm output is final, and there is

no retailing block, so the price index P is simultaneously the producer and the consumer price; the

distinction between PPl and CPI targeting does not arise.

Real consumption and investment are expressed in units of the GDP deflator rather than constructed
with their own price indices, and the conversion factor 1" (Q)'~* strips out variety effects when mapping
utility-based aggregates to measured quantities. The resulting price indices are conventional fixed-variety
deflators rather than ideal cost-of-living indices, matching the NIPA convention under which statistical
agencies update consumption baskets only at discrete intervals. Welfare-relevant variety effects still
operate through 1f(Q) in the household problem, but do not contaminate the measurement mapping

used in estimation; equilibrium allocations are unaffected.

In addition, we define capacity utilization as
Capacity utilization = ¢/ (Q) F(u K, N) / F(K, N), (24)

which measures effective output relative to the maximum a plant could sustain under full activation and
full utilization.
Functional forms. We impose the following utility function:

. €1+£ A (dA)1+1/
1+¢° 1+v

Um—sm™)—=V({)=In(m—cm™) — where =c"—C

The disutility of labor V/(¢) is additively separable, which ensures compatibility with Calvo wage frictions.

This specification nests GHH preferences and internal habit formation, allowing search effort to comove

with consumption in a way similar to Equation (5). Under GHH preferences, the search—consumption
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intratemporal condition implies that search effort grows at the same rate as consumption along the

balanced growth path. To ensure stationarity of the detrended equilibrium, we normalize the search

disutility ¢ (d:ll:u by the appropriate stochastic trend, following the same logic applied to habit formation
in Christiano et al. (2016). This normalization guarantees the existence of a balanced growth path at

the non-stochastic steady state without imposing restrictions on the cyclical properties of search effort.

We use the static sufficient-statistic mapping to discipline the search parameters from contempora-
neous transaction-level micro evidence. The GHH-habit specification preserves a static intratemporal
search condition, which is the property that allows the search parameters to be identified directly, rather
than through preference parameters estimated from macro data. Under this specification, the search
FOC depends only on the total aggregate c”* + x*/z, so the static sufficient-statistic mapping holds
exactly in the medium-scale dynamic model with investment: the equilibrium split between consumption
and investment is irrelevant for the household’s search choice, and the sufficient statistic delivers the

same three-object mapping as in the static model. Appendix |.1 discusses wealth effects as an extension.

The matching function takes the following CRS—CES form:

=

G(D.J) =B [pD 7+ (1-)J 7] 7.
Under the steady-state normalization Dy, = Js = 1,

U(Ds dss) = B, €l =, g =y~ 1.

micro
occu

and eMicro: ynder the CRS-CES specification these equal ¢

In what follows, we write elasticities ¢ brice

and v — 1 at the steady-state.

These steady-state elasticities map directly to the micro objects disciplined in Section 3. In
quantitative exercises, o and v — 1 are set to match the empirical estimates of £Jici® and e7ict®, ensuring

consistency between firm-level evidence and aggregate dynamics.

The standard functional forms include a utilization-dependent maintenance cost 4(u), an investment
adjustment cost ./I(X)i—k_) and a Rotemberg price adjustment cost %(S, p, p~). In the steady state, these
functions all have zero values and are locally characterized by

dé d?) dA d*A dF d*%

- = ’ 5, — 0Oa ’ T 0! - ’ T 0!
du 7P iz T 7 q6x aGe ~ M A d(N7)?

=k GDP,

where G* = x*/x*= and Nf = p/p~. All details are provided in Appendix B.
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Taken together, the model embeds a demand-sensitive occupancy margin within an otherwise
standard medium-scale New Keynesian structure. Fluctuations in spending affect search effort and
tightness, which determine occupancy and therefore measured productivity. Through its effect on
marginal cost and price-setting, this occupancy channel interacts with capital accumulation, utilization,
habits, and nominal rigidities to shape aggregate dynamics. Numerical values of all parameters introduced

in this section are reported in Section 5, which also describes the estimation strategy.

5. Mapping the Model to Macroeconomic Data

This section embeds the micro-disciplined occupancy mechanism in a medium-scale New Keynesian
estimation and asks whether it remains quantitatively meaningful once standard propagation channels
are in place. We estimate the model by matching impulse responses from an identified VAR and compare
specifications that activate occupancy, capital utilization, both, or neither. The central finding is that
the occupancy mechanism — with all search and matching parameters fixed at the micro-disciplined
values of Section 3 — raises the log marginal likelihood by 81.6, exceeding the 60.1 gain from capital

utilization, without introducing any additional freely estimated parameters.
5.1. Mechanism Switchers

We use different parameter configurations to activate distinct mechanisms, which allows us to assess

the quantitative role of occupancy both in isolation and in interaction with capital utilization.

Table 4 summarizes the key mechanism parameters that vary across specifications. In specifications
labeled “None,” the corresponding margin is shut down by construction (e.g., v = +00 and ¢ = 0
for occupancy, o, = 400 for utilization), whereas parenthesized entries indicate parameters estimated
using macro data. Parameters governing search and matching—the love-for-variety p, the convexity of
search disutility v, the elasticity of matches to tightness ¢, and the complementarity of matching y—are
jointly disciplined using the micro moments reported in Table 3. The utilization margin is governed
by the elasticity of marginal utilization cost o,, while the fixed production cost that mechanically
affects measured productivity is captured by the grouped parameter Bv). These two parameters are not
disciplined using external micro evidence; we either fix them to standard targets or estimate them in
selected specifications as indicated in Table 4. Across model variants, mechanisms can be selectively
muted or activated, held fixed or allowed to adjust across specifications to assess their quantitative

implications for macroeconomic dynamics.
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Table 4: Key Mechanism Parameters across Model Variants

Occu  Util Occu Util Occu  Occu

Parameter Symbol - None alone alone + util freed freed free p

Search and matching

134 179 134 179 157 196 253
too 179 +4oo 179 400 196 253
025 0 025 0 025 (0.46)
- 120 - 120 - 120 1.0

Love-for-variety

Convexity of search disutility
Elast. of matches to tightness
Complementarity of matching

=2 € XD
o

Capital utilization and fixed costs

Elast. of marginal utilization cost o +o0o  +oo  (0.33) (0.25) (0.26) +4o0 4o
Ratio of fixed cost to GDP BY 028 028 028 028 (046) (0.40) 0.28

Notes: Parentheses indicate parameters estimated in the corresponding specification.

5.2. Calibration and Targets

There are 10 parameters associated with the aggregate steady state, which are common across all model
variants. Their calibrated values and targets are reported in Table 5. These parameters are jointly pinned

down by the targets, although the mapping between parameters and targets is not always one-to-one.

Capacity utilization. We choose the value of marginal cost of utilization o, so that the steady-state
capital utilization intensity is normalized to 1. The efficiency level of the matching function B is
anchored to the average of the Federal Reserve Board's capacity utilization index for total industry over
1967-2007 (0.814). This is a steady-state normalizer; the model's cyclical predictions are insensitive to
it. We use a non-service index because it is the most widely available long-run series, but the choice has

no bearing on the mechanism's quantitative bite.

Nominal wage rigidities. We set 6, = 0.75 so that wages are reoptimized once a year on average,

and we set p,, = 1.20 to target a 20% steady-state wage markup, following Christiano et al. (2016).

Balanced growth properties. We extend the core model in Section 4 to incorporate stochastic
trends in neutral technology z" and investment-specific technology z*. In the non-stochastic steady
state, the corresponding growth rates 2. and p are both set to 1.003 to target the annual per capita
growth rate 1.7% for output and 2.9% for capital taken from Christiano et al. (2016).

Aggregate production properties. We target an annual real interest rate of 3%, an investment
share of 26.1% (including durables), a capital-output ratio of 2, and a labor share of 2/3 to pin down

the parameters {3, 0, «, ¥}. In particular, the tension between the value of 1 — « and the labor share
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Table 5: Common Parameters Targeting Steady-State Levels

Parameter (quarterly) Symbol Value Steady-state (annual) Target

Capacity utilization

Marginal cost of utilization Op 0.036 Capital utilization intensity 1
Efficiency level of matching function B 0.814 Capacity utilization rate 0.814

Nominal wage rigidities

Calvo wage stickiness 0, 0.750 Wage duration 1
Gross wage markup Pw 1.200 Wage markup 20%

Balanced-growth properties

BGP growth of neutral technology o 1.003 Output growth per capita 1.7%
BGP growth of investment technology s 1.003 Capital growth per capita 2.9%

Aggregate production properties

Discount factor 6] 0.997 Real interest rate 3.0%
Capital depreciation rate ) 0.025 Investment share 26.1%
Capital share in production a 0.301 Capital-output ratio 2.0
Fixed cost of production 0 0.342 Labor share 66.7%
Non-targeted implications

Profit share in GDP 4.8% -

implies a non-zero steady-state profit share 4.8% in GDP. In some model variants where ¥ is estimated,
we keep all these steady-state targets in Table 5 unchanged, but allow the steady-state markup emarkup

to adjust accordingly, so that the calibration of other parameters remains unchanged.

Remaining normalizers. There are 3 remaining parameters {A, n, (} in production technology and
household preference that differ across model variants to normalize the steady-state output level, working
hours, and market tightness to 1. We omit these normalizations and the associated calibration algebra

for brevity; they simply pin down steady-state levels and do not affect the model's dynamics.
5.3. Bayesian Estimation

Bayesian impulse response matching estimation. Our estimation procedure builds on the Bayesian
impulse response matching procedure of Christiano et al. (2016). We estimate a VAR using 14 observed
aggregate time series, with two lags as controls and three identified structural shocks. We construct
invertible linear combinations of the aggregate time series to ensure stationarity at the regression stage,

and subsequently invert the transformation to recover impulse responses for 11 original variables.
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There are two departures from the baseline implementation in Christiano et al. (2016). First, we
include impulse responses of both labor productivity and the labor share. These variables capture two
empirical patterns that are highly informative for the mechanisms studied in this paper: procyclical
labor productivity and countercyclical labor share. Second, our accounting framework allows movements
in the GDP deflator to reflect investment price dynamics, rather than imposing equality between the
prices of consumption and investment goods. Appendix G provides details on the VAR specification and

identification. Table 6 reports the estimation results across model variants.

Table 6: Results of Bayesian Impulse Response Matching

(1) (2 3) (4) (5) (6) @)
None Occu alone Util alone Occu + Util  Util, free 9 Occu, free 9 Occu, free ¢
Prior Distribution Posterior Distribution
D,Mode,[2.5-97.5%] Mode,[2.5-97.5%]
Elast. of matches to search, ¢ B,0.24 [0.13-0.39] — — - — — - 0.46,[0.36-0.52]
Elast. of marginal util. cost, o, G,0.32,0.09-1.24] — - 0.33,0.19-052] 0.25,[0.14-0.44] 0.26,[0.15-0.43] - —
Ratio of fixed cost to GDP, BY G,0.27 ,[0.18-0.38] — - - — 0.46,[0.39-057] 0.40,[0.31-0.51] —

Slope of NKPC,( G,0.10,[0.06-0.14]  0.07,[0.05-0.100 0.04,[0.03-0.06) 0.07,[0.05-0.10] 0.07,[0.050.11] 0.07,[0.05-0.10 0.03,[0.02-0.05) 0.03,[0.02-0.05]

1
ETUE+Emarkup) K

Inverse of Frisch elast., & G,0.99,081-121] 0.52,042061] 0.54,[0.47-061] 0.77,/0.60-0.00] 0.70,0.53-088] 0.77,[0.50-089] 0.51,[0.43-059] 0.48,[0.40-0.56]
Internal habit persistence, ¢ B,0.50,021-079) 0.77,0.73-081] 0.75,0.70080] 0.73,[0.68-0.76] 0.73,[0.70-0.80) 0.72,0.67-0.75] 0.76,[0.70-0.80] 0.72,[0.67-0.79]
Investment adj. cost, A G,7.50,(457-124]  7.67,[477-964] 6.39,[440-845] 5.55,376-7.41] 4.71,325614] 5.24 362704 5.89,1430833 5.96,[4548381]
Taylor rule: inflation, ¢, G,1.69,[1.42201] 2.52 224283 2.07,1.80-231] 2.31,[203-2.61] 2.25,2.03261] 2.35,2.03261] 1.95,[178228] 1.99,1.81-2.34]
Taylor rule: GDP, ¢, G,0.08,[0.03-022) 0.01,0.00004 0.20,[0.14-024] 0.01,0.00-0.03) 0.03,[0.01-008] 0.01,[0.00-003] 0.18,[0.16-0.26) 0.18,[0.15-0.24]
Taylor rule: smoothing, pgr B,0.76,0.37-0.04]  0.83,0.60-085] 0.83,0.81-086] 0.79,0.76-0.82] 0.78,[0.75-0.82] 0.78,[0.76-0.62] 0.84,[0.82-0.87] 0.83,[0.81-0.86]
Std. monetary policy, 4000z G,0.65,[056-0.75)  0.67,[0.60-074] 0.66,[059-0.73) 0.68,[0.61-0.75] 0.69,[0.60-0.75] 0.70,[0.61-0.75] 0.66,[0.50-0.73] 0.66,[0.60-0.73]
Std. neutral tech., 1000, G,0.08,[0.03-022] 0.43,040-047]7 0.31,[028-035) 0.38,(0.35-041] 0.34,031-037] 0.37,[0.34-040] 0.31,[0.20-0.35) 0.31,[0.28-0.34]
Std. investment tech., 1000, G,0.08,00.03-022) 0.30,0.26-037] 0.27,[0.23-033) 0.28,(0.23-0.33] 0.28,[0.23-0.33] 0.28,[0.24-033] 0.28,[0.23-0.33) 0.27,[0.22-0.32)

Investment tech. persistence, p,  5,0.78,[053-092]  0.53,[0.41-0.60] 0.51,[0.30-0.50] 0.48,[0.37-058] 0.46,[0.34-055] 0.47,036-056 0.48,0.40060 0.52,[0.41-062]

Log marginal likelihood - 214.2 295.8 274.3 3225 285.0 299.2 305.9
Log likelihood at mode — 277.8 351.3 318.5 364.5 336.7 359.5 372.3
— Monetary policy shocks — 96.9 115.3 116.1 135.7 128.6 124.5 129.1
— Neutral technology shocks — 108.1 137.8 134.3 152.0 139.7 136.5 137.8
— Inv.-specific tech. shocks — 72.8 98.1 68.1 76.8 68.5 98.4 105.4

Note: The posterior distribution is simulated with 4 MCMC chains, each with 100,000 draws and the first 50% discarded as burn-in, yielding 200,000 retained
draws in total for each model. The acceptance rates across chains range from 20% to 40%. Convergence is assessed using the Geweke (1992) diagnostic. The prior
for  is disciplined using the micro evidence. The prior for B is centered at the value implied by the steady-state calibration targets. The prior for £ is centered
around 1 and kept relatively tight. The prior on the implied slope of the NKPC is chosen to match a standard Calvo-pricing prior. All remaining priors follow
Christiano et al. (2016).

Quantitative evaluation of mechanisms. We read Table 6 through four comparisons: occupancy
alone vs the no-mechanism baseline, utilization alone vs the same baseline, the combined specification
vs each margin alone, and the value of relaxing the micro discipline on either margin. The log marginal

likelihood and the decomposition of the mode log-likelihood by identified shock are our primary fit
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statistics. Specifications that achieve a better fit with fewer additional estimated parameters provide

stronger support for the underlying mechanism.

The central comparison concerns the relative improvement of Model (2) over Model (1), benchmarked
against the improvement of Model (3) over Model (1). When disciplined by independent micro evidence,
the occupancy mechanism increases the log marginal likelihood by 81.6. By contrast, introducing capital
utilization through an additional estimated parameter improves it by 60.1. This comparison indicates
that the occupancy mechanism is at least as quantitatively relevant as capital utilization in accounting
for the macroeconomic data. The same conclusion is supported by the log likelihood evaluated at the
posterior mode. Decomposing the sources of fit, capital utilization mainly improves model performance
for monetary policy and neutral technology shocks, whereas the occupancy mechanism delivers gains

under all three shocks.3

The same pattern is visible in the estimated shock process. Relative to the no-mechanism model, the
occupancy-alone specification lowers the estimated standard deviation of neutral technology innovations
from 1000, = 0.43 to 0.31, a 28 percent decline, or about 48 percent in innovation variance. The
combined occupancy-and-utilization model also requires a smaller neutral-technology innovation than
the no-mechanism baseline, 0.34 instead of 0.43, a 21 percent decline (37 percent in variance). These
numbers are not a formal variance decomposition of measured productivity; rather, they show that
once endogenous activation of installed capacity is available, the estimation relies less on exogenous
neutral technology shocks to account for productivity-related impulse responses. The combined model
estimates a slightly larger o, than the occupancy-alone model because the full propagation system is
re-estimated when utilization is added; the relevant comparison is that both occupancy specifications

require smaller neutral innovations than the no-mechanism model.

A comparison between Model (3) and Model (4) further indicates that similar quantitative gains in
overall model fit need not reflect overlapping mechanisms between capital utilization and occupancy.
When the occupancy mechanism is introduced on top of capital utilization, the log marginal likelihood
still increases substantially. This improvement is driven primarily by the impulse responses to monetary

policy and neutral technology shocks, rather than by investment-specific technology shocks.

A comparison between Model (6) and Model (5) shows that allowing fixed costs to vary in estimation
as in Christiano et al. (2016) improves fit partly by mechanically amplifying non-factor movements in

net output through the gross-to-net wedge; economically large fixed-cost shares therefore substitute

3 The improvement is largest under neutral technology shocks, which is consistent with the mechanism'’s central claim:
the baseline model has to fit these productivity-related responses mainly through exogenous neutral technology, whereas
occupancy gives the model an endogenous activation margin.
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to some extent for the occupancy margin in accounting for cyclical productivity movements. However,
the substitution is only partial: even allowing for it reduces the gains from replacing utilization with

occupancy by just one third, and requires an unrealistically high fixed-cost share of output.

A comparison between Model (7) and Model (2) implies that allowing the occupancy mechanism
to include an additional estimated parameter—bringing it to parity with capital utilization in terms of
flexibility—raises the log marginal likelihood by 10.1. This improvement highlights the quantitative cost
of imposing strict micro discipline on the occupancy mechanism.

5.4. Incremental Effects of Occupancy

Figure 1 isolates the incremental contribution of the occupancy mechanism by comparing the “Util alone”
specification to the “Occu + Util" specification (with the other two models presented for reference).
These two models differ only by the activation of the occupancy block; fixed costs are held constant
across the pair. We focus on selected impulse responses to a monetary policy shock, under which
the implications for labor productivity and the labor share are most informative about the occupancy

mechanism.

Figure 1 indicates that the model with capital utilization alone has difficulty replicating two salient
features of the VAR evidence following a monetary policy shock: procyclical labor productivity and
a countercyclical labor share. Introducing the occupancy mechanism improves the fit along both
dimensions: the model moves substantially closer to the data for the peak and medium-horizon responses
of labor productivity and the labor share (roughly on the order of one third to one half, depending
on horizon and variable). Moreover, implied markups (price relative to marginal cost) shift from
countercyclical to procyclical, attenuating the canonical New Keynesian transmission channel in which
demand expansions operate through a decline in monopoly power. The occupancy-alone model does
not generate procyclical markups because, when capital moves slowly, capital utilization is needed to

address the induced decreasing returns-to-scale in the short run.

A more extensive comparison across model specifications is provided in Appendix H.1, which shows
that adding the occupancy mechanism on top of capital utilization further improves the model’s ability
to match the labor share response under neutral technology and investment-specific technology shocks,

without generating counterfactual inflation responses.
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Figure 1: The Key Impulse Responses to Monetary Policy Shocks

Notes: The figure omits separate panels for search effort and market tightness due to their redundancy. In equilibrium,
Q = d?, so the two variables coincide. Their log deviations are related to those of the occupancy rate by dIn Q@ =
¢ 1dInyf(Q), with =1 = 4 under our calibration. The impulse responses of search effort and tightness therefore follow
directly from the occupancy rate panel up to this scaling factor.
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5.5. What the Estimation Implies for the Occupancy Mechanism

Section 2 established a sufficient-statistic link between real spending and measured productivity:

micro ~micro
1S

13
dIny’(Q) = efgg® (dIne — dInP),  epgge = _search”ocay .
1+ €search (Soccu + 6mal’kup)

Section 3 then disciplined the micro objects {5, €M, Emarkups Eprice} Using independent evidence.
The purpose of the estimation exercises in this section was not to re-fit these objects, but to assess whether
the implied demand-linked productivity margin remains quantitatively relevant once the mechanism
is embedded in a medium-scale New Keynesian environment with standard propagation channels and

nominal rigidities.

Micro discipline survives the medium-scale environment. A key takeaway from Table 6 is that the
occupancy specifications deliver large improvements in fit without introducing additional freely estimated
parameters beyond those already standard in medium-scale New Keynesian models. In particular, the
specification labeled “Occu alone” (Model (2)) improves the log marginal likelihood relative to “None”
(Model (1)) by 81.6, while holding the search and matching parameters fixed at values disciplined by

independent micro evidence.

Allowing the elasticity of matches with respect to tightness in the matching function —which
governs how strongly market tightness translates into activated production capacity and therefore into
occupancy— to be estimated from macro data (Model (7), labeled “Occu, free ") further increases
the log marginal likelihood by 10.1 relative to Model (2). This improvement quantifies the value of

giving the occupancy block one additional degree of flexibility.

Importantly, the micro-disciplined specification already captures the bulk of the gains relative to the
baseline model without occupancy. The incremental improvement from freeing the occupancy elasticity
(subject to a prior based on the micro evidence) is meaningfully smaller than the improvement from
introducing the occupancy mechanism itself. This pattern indicates that the occupancy channel is
not an artifact of overfitting through parameter flexibility, but a quantitatively meaningful propagation

margin even when tightly constrained by independently measured micro behavior.

Occupancy endogenizes part of measured productivity. When the occupancy margin is active,
movements in measured productivity no longer map one-for-one into exogenous neutral technology
disturbances. Because tightness affects the fraction of activated production locations, the model gains an
endogenous source of cyclical comovement between output and measured productivity. Consistent with

this mechanism, specifications featuring occupancy estimate smaller neutral technology innovations than
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the no-mechanism baseline. This should be read as reduced reliance on exogenous neutral technology
shocks in matching productivity-related impulse responses, not as a formal variance decomposition
of measured TFP. The result is not achieved by adding free parameters, but by activating a margin

disciplined by micro evidence.

Occupancy alters the endogenous markup response. The occupancy margin changes the pricing
tradeoff faced by firms. Higher tightness raises the occupancy rate and therefore measured productivity,
shifting marginal cost and also the desired markup. As a result, demand expansions need not operate
through a decline in monopoly power. In the combined occupancy-and-utilization specification, this
mechanism shifts markups toward procyclicality under monetary policy shocks, contrasting with the

countercyclical markup response typical in models without an extensive activation margin.

Summary and transition. Taken together, the estimation results indicate that a micro-disciplined
occupancy mechanism is quantitatively relevant in a medium-scale New Keynesian setting. It reduces
the estimated reliance on exogenous neutral technology shocks in matching productivity-related impulse
responses, links measured productivity to demand-driven activation of capacity, and alters the endogenous

cyclicality of markups.

The next section makes these implications transparent and derives a third structural implication —for
inflation dynamics— by focusing on monetary policy shocks, under which the occupancy mechanism'’s

effects are most informative, and by confronting the model-implied behavior with evidence.

6. Macroeconomic Implications of the Occupancy Mechanism

This section distills the macroeconomic implications of the search-based occupancy mechanism in
the estimated medium-scale model. Rather than introducing additional ingredients or new estimation
exercises, we use the disciplined model to clarify three structural implications: (i) how occupancy
contributes to shock transmission, (ii) how it reshapes the cyclicality of markups, and (iii) how it

modifies inflation dynamics and the slope of the Phillips curve.
6.1. Role of Occupancy in Shock Transmission

We decompose the response of real GDP to an expansionary monetary policy shock into supply-side
components associated with occupancy, capital utilization, fixed production costs, capital input, and
labor input. Figure 2 reports the decomposition for two estimated specifications: one with occupancy
alone and one featuring both occupancy and capital utilization. The decomposition follows the identity
in Equation (A.31) derived in Appendix C.
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Figure 2: Transmission of Monetary Policy Shocks

In the specification with occupancy alone, the contribution of occupancy to output is mechanically
linked to the sufficient-statistic elasticity eTgp° derived in Section 2 and quantified in Section 3. In the
benchmark calibration, this elasticity is approximately 0.10, implying that approximately 10 percent of

the initial GDP response operates through endogenous movements in measured productivity.

When capital utilization is also active, both mechanisms contribute, but the accounting framework
attenuates utilization's measured impact on GDP. Utilization costs are treated as intermediate inputs
that net out of value added, so utilization affects measured GDP only through a markup wedge between
gross output and cost of inputs — small under our calibrated markup.* Occupancy raises measured
productivity directly, without this wedge, and continues to account for a substantial fraction of the

output response.

Moreover, roughly one third of the peak GDP response cannot be attributed to movements in
labor and capital inputs alone. Within this residual non-factor component, occupancy accounts for
approximately one third. This confirms that the mechanism disciplined in the static mapping (Section 2)

survives in the fully articulated dynamic environment and remains quantitatively important.
6.2. Markup Cyclicality

The occupancy mechanism alters the endogenous response of markups to aggregate shocks.

4 Classifying utilization costs as a component of investment would imply an even weaker role for utilization. See
Appendix E for analytical details and Appendix C for the decomposition.
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Conditional markup cyclicality. As emphasized by Nekarda and Ramey (2020), a central difficulty
for standard sticky-price New Keynesian models is their inability to generate the empirically observed
procyclical markup response to monetary policy shocks, even though they are more successful under

neutral technology shocks.

Table 7 shows that our contribution lies precisely in resolving this monetary-policy margin. We
confirm the difficulty in the model with capital utilization alone, which produces countercyclical markups
following monetary policy shocks. By contrast, once occupancy is introduced on top of capital utilization,
the model is able to generate a procyclical response, consistent with the data. At the same time, the
model with capital utilization alone also fails to replicate the countercyclical markups under investment-
specific technology shocks® reported in Nekarda and Ramey (2020). Adding occupancy on top of capital
utilization aligns the conditional markup response with the data under monetary-policy and neutral-
technology shocks. One discrepancy persists: under investment-specific shocks both the combined and

utilization-alone specifications deliver procyclical markups where the data are countercyclical.

Table 7: Conditional Cyclicality of Markups

Monetary policy shocks Neutral tech. shocks Invest. tech. shocks

Nekarda and Ramey (2020) Procyclical Procyclical Countercyclical
Capital utilization alone Countercyclical Procyclical Procyclical
Occupancy alone Countercyclical Procyclical Countercyclical
Occupancy and capital util. Procyclical Procyclical Procyclical

Note: Gross markup is defined as the ratio of price to marginal cost of output in both Nekarda and Ramey (2020)
and our models. Cyclicality refers to the comovement with output in impulse responses.

The mechanism is structural. Higher tightness raises occupancy and measured productivity. Because
marginal cost falls through the activation of pre-installed capacity rather than through reductions in
monopoly power, demand expansions need not be accompanied by lower markups. The canonical New
Keynesian transmission channel—where output rises because monopoly power declines—is therefore

weakened.

Comparison under investment shocks is less informative. Differences in VAR and model specifications
imply that markup cyclicality is not directly comparable between Nekarda and Ramey (2020) and our
paper. In particular, under shocks to the trend of investment technology, output may increase while
remaining below its long-run trend, so that markups can appear procyclical in levels but countercyclical

relative to trend. We therefore do not view investment shocks as a central diagnostic of the mechanism.

5 The model of Smets and Wouters (2007) can generate countercyclical markups under investment-specific shocks to
levels, whereas our specification follows Christiano et al. (2016) in modeling these shocks as growth-rate disturbances.
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Unconditional markup cyclicality. Burstein et al. (2025) document that firm-level markups in
manufacturing are weakly countercyclical, while sector-level markups are procyclical because booms
reallocate activity toward high-markup firms. The firm-level finding is consistent with our mechanism,
which generates an approximately acyclical pattern in goods-producing sectors where the occupancy
elasticity is close to zero. The sector-level reallocation finding operates through a margin that is
orthogonal to the activation channel and is documented in manufacturing — the very sector in which
our evidence predicts eT<® ~ 0 — so the two findings speak to different margins and different sectors

rather than competing.
6.3. The Slope of the Phillips Curve under Occupancy

Log-linearizing the firm’s pricing condition around the deterministic steady state yields the following

New Keynesian Phillips curve with occupancy:

1 M cap .
dinMl = ) (dln T gmicro ¢ |n¢f> + BE[dInTT]. (25)
KR

(5markUP + edcean P

Relative to the standard New Keynesian Phillips curve, occupancy modifies inflation dynamics through

micro

occu a nd

two distinct channels: it changes the slope coefficient through the occupancy elasticity ¢
. . H f' . .
introduces an occupancy-specific wedge through 75 d In¢)". Both channels appear at first order in

the log-linearized pricing condition.

(i) A static slope effect. Holding the steady-state markup fixed, the slope coefficient in Equation (25)

can be rewritten as

(5markUP +eqice) k (1+ 5markuu)) K

See Appendix D for the derivation of Equations (25) and (26). In our quantitative implementation, the

steady-state markup is an independent target and is therefore held constant across models.

Under the steady-state markup restriction, a larger role for occupancy (higher em<) requires a
lower elasticity of substitution p/(p — 1) to keep the steady-state markup unchanged. The implied
flattening therefore arises without any change in nominal rigidity . This is not because p is used as a
free calibration margin. Rather, once occupancy is active, firms face a different demand environment:
customers are redirected across markets, so part of the response to lower prices takes the form of higher
occupancy rather than higher sales per customer. The conventional product-substitutability margin
therefore becomes relatively less central to the pricing tradeoff and to markup determination. The flatter

Phillips curve thus reflects a structural change in the price—output tradeoff that makes pricing errors
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less costly for firms.

(ii) A dynamic occupancy wedge. The term i< dIn)" in Equation (25) captures the net effect

price

of productivity-driven cost reduction —d Int" and desired-markup adjustment (s™i<® 4+ 1) d Inv)’. The

prlce

two partially offset: the wedge eg;}g:’ dInf is small and positive when the pricing elasticity is disciplined

by micro evidence, so the inflation implications of the mechanism come primarily through the slope

coefficient, not the wedge.

micro
occu

Quantifying the slope flattening. In the benchmark calibration, introducing occupancy raises

1
.59 K°

sufficiently to reduce the slope of inflation with respect to marginal cost from to 5

034

A further increase in the quantitative importance of occupancy, as suggested by the post-2007

occupancy elasticity estimates reported in Section 3, flattens the slope to 0711 -

The flattening of the Phillips curve is therefore not an auxiliary feature of estimation, but a structural

implication of a micro-disciplined extensive-margin activation mechanism.

The implied flattening is qualitatively consistent with the muted response of inflation documented
in Del Negro et al. (2020). In the present framework, time variation in the occupancy elasticity
—for instance, due to structural changes in service-sector composition— could account for part of
the observed variation in the Phillips curve slope, without requiring changes in nominal rigidity or

expectations formation.

Quantifying the dynamic occupancy wedge. The Phillips curve in Equation (25) contains two

distinct drivers of inflation: the standard real marginal cost term d In(MC$*"/P;) and the occupancy-

micro

induced wedge 1 d In ¥(Q;). To assess the quantitative importance of the occupancy channel,

define the horizon-h contribution share

micro
’ pr|ce dln wt-ﬁ-h

- ‘d|n(MC§j—h/Pt+h)‘ - ‘ Epice d In¢t+h‘

(27)

The statistic wj, measures the fraction of total inflation pressure attributable to endogenous occupancy

movements rather than to marginal cost.

Under an expansionary monetary policy shock in the benchmark specification, the wedge accounts
for approximately 6.1% of total inflation pressure under the occupancy-alone model and 23.1% under

the occupancy-and-utilization model. In both cases the contribution peaks on impact.
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7. Robustness and ldentification

This section evaluates the robustness of the occupancy mechanism and clarifies its identification in
the estimated medium-scale model. We assess the sensitivity of the results to the micro elasticities
that discipline the sufficient-statistic mapping, check whether the occupancy margin simply proxies for
capital utilization, vary the pricing elasticity and the set of estimation targets, spell out the identification

argument, and report robustness to CRRA preferences that introduce wealth effects.
7.1. Sensitivity to Micro Elasticities

The sufficient-statistic mapping links the macro elasticity eT25° to the micro occupancy elasticity micre.

micro
occu !

A natural concern is whether our quantitative results depend on our particular point estimate of

or whether they hold across the broader range of empirically plausible values.

Appendix H.2 provides the log marginal likelihood of the occupancy-alone model as a continuous

micro

function of ejuch

over the range from 0.15 to 0.38, which spans beyond the full set of point estimates
for alternative specifications of regressions reported in Appendix F.4. The occupancy-alone model

outperforms utilization-alone throughout the range of emicre > 0.18.

More broadly, we assess our main quantitative results regarding the likelihood ranking, contribution
of occupancy to output fluctuations, and markup cyclicality conditional on monetary policy shocks
under weaker occupancy mechanism with 20% lower M or emi< in Table A.9 of Appendix H.2. All

occu

conclusions under baseline parameters are preserved.

Taken together, these results indicate that the occupancy mechanism is not knife-edge in the micro
inputs used to discipline the model. The precise magnitude of the productivity channel varies with
the elasticity, but the qualitative implications for productivity, markups, and inflation dynamics remain

intact.
7.2. Occupancy versus Capital Utilization

A natural concern is that the occupancy margin might simply proxy for an intensive utilization margin
already present in many medium-scale New Keynesian models. We argue that the two mechanisms are

distinct on both theoretical and empirical grounds.

Capital utilization cannot reproduce the pattern of countercyclical labor share observed in the
data. Higher utilization raises effective capital input but also raises marginal cost through the convex
depreciation schedule; because both output and cost increase, utilization-driven expansions do not

generate a wedge between measured output and measured input costs. Occupancy operates differently:
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activating pre-installed capacity raises output at no additional cost to the firm, since search effort is

borne by households. This wedge is what appears in the data as a lower labor share.

Alongside this theoretical distinction, the goods—services contrast in Table 2 provides an independent
empirical restriction. The positive comovement between margins and sales appears in service sectors
—where output is tied to contemporaneous customer matching— but not in goods-producing sectors.
Although inventory adjustment partly attenuates the sales-productivity link in goods sectors, it is
unlikely to fully account for the near-zero elasticity. In goods, production itself tracks demand: capacity
utilization is strongly procyclical even though inventories absorb part of the sales fluctuation. The
goods—services contrast therefore reflects the presence of the occupancy mechanism in sectors where
capacity activation through customer matching is the natural margin of adjustment, rather than a pure

inventory artifact.

These results suggest that occupancy captures a distinct extensive-margin activation mechanism
rather than substituting for capital utilization. When both are present, the model improves fit beyond

what either mechanism delivers alone.
7.3. Sensitivity to the Pricing Elasticity

Given the micro evidence on SALES/COGS, the productivity channel generated by occupancy is dampened

when firms adjust prices more aggressively in response to demand conditions. In the micro evidence

micro

summarized in Section 3, this effect is captured by the pricing elasticity epic?,

which governs how

changes in tightness translate into price adjustments rather than capacity activation.

To assess the sensitivity of the results to this parameter, we re-estimate the model under two
alternative values of 53‘,}2;0: 0.1 and 0.3, which vary the baseline value 0.2 by +£50%. Our main results

regarding model fit, endogenous productivity, markup cyclicality, and the flattening of the Phillips curve
(due to eMicre) are all preserved (Table A.9 in Appendix H.2).

occu

7.4. Excluding Labor Share from Estimation Targets

Because the occupancy mechanism affects the labor share through movements in measured productivity,
one concern is that the improvement in model fit might reflect mechanical matching of this moment. To
address this concern, we re-estimate the model under alternative target sets. Table A.10 in Appendix H.3

reports the full comparison.

Two patterns emerge. First, the combined model with occupancy and capital utilization continues to
achieve the highest log marginal likelihood across alternative target sets, confirming that the occupancy

margin contributes beyond what utilization alone provides. Second, occupancy alone outperforms
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utilization alone primarily when labor-share dynamics are included among the targets; when the labor
share is excluded, utilization alone performs better. In either case, the difference between occupancy
alone and utilization alone is much smaller than their separate improvement from the specification with

neither of them.

We interpret this pattern as evidence about where the occupancy mechanism is most informative,
not as a mechanical artifact of target selection. Occupancy generates procyclical labor productivity and
a countercyclical labor share through extensive capacity activation, a pattern that utilization cannot
easily replicate unless combined with implausibly large fixed costs. The labor share is therefore a natural
moment through which the occupancy margin is identified. Moreover, this comparison favors utilization:
the utilization-only model freely estimates an additional parameter (o,, the curvature of the utilization
cost), whereas all occupancy parameters are disciplined by micro evidence prior to estimation and

introduce no additional degrees of freedom.
7.5. Identification

The identification of the occupancy mechanism relies on three complementary sources of discipline.
First, firm-level evidence disciplines the key micro elasticities that map demand conditions into measured
productivity. Importantly, this evidence does not directly identify the occupancy rate itself. Rather, it
disciplines the occupancy elasticity through explicit model-implied mappings from tightness to sales and
from occupancy-driven productivity to SALES/COGS. The use of COGS excludes the role of long-term
fixed costs (¥ in our model) in the occupancy elasticity, while the control of pricing elasticity further

addresses the role of price adjustment.

Second, sectoral heterogeneity provides independent empirical restrictions. The occupancy elasticity
is close to zero in goods-producing sectors and economically large in services, while service sectors
also display stronger profit-margin responses to demand shocks and stronger comovement between
observed occupancy rates and SALES/COGS. These patterns are consistent with a mechanism tied to

contemporaneous customer matching and are difficult to reconcile with capital utilization alone.

Third, the macro estimation jointly restricts the mechanism using the impulse responses of labor
productivity and labor share. The occupancy mechanism, when added on top of capital utilization,
substantially improves the fit of the labor-productivity response to monetary policy shocks and the

labor-share responses to all three shocks.

A related concern is overfitting. In the micro-disciplined specification, the mechanism introduces no
additional freely estimated parameters beyond those already standard in medium-scale New Keynesian

models. Despite this restriction, the likelihood improves substantially relative to the baseline model with
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neither occupancy nor utilization (Table 6). Estimating one more parameter governing either the size of
fixed costs or the occupancy elasticity only improves the performance of the occupancy-alone model and
never changes the ranking of performance between the occupancy-alone model and the utilization-alone

model.
7.6. CRRA Preferences

A natural concern is that GHH preferences suppress wealth effects on search by construction. We
therefore consider a CRRA-kernel extension indexed by ¢, with + = 0 corresponding to GHH. The full

specification and calibration are described in Appendix |.1.

With investment and ¢ > 0, the search calibration requires one additional composition object:

the response of c” relative to the total aggregate c” + x*/z*. We call this object the consumption-

micro
comp*

Table A.11 reports the fixed-composition benchmark emicre —

comp

composition elasticity, denoted by ¢
and a macro-informed sensitivity value 5[{‘;‘;{3 = 0.86. Under fixed composition, CRRA improves fit
relative to GHH; under the macro-informed value, fit is approximately unchanged relative to the GHH
benchmark. Thus the occupancy mechanism remains quantitatively relevant when the GHH restriction

is relaxed, and the paper’s results are not driven by suppressing wealth effects.

8. Conclusion

This paper shows that a micro-disciplined occupancy mechanism provides a quantitatively meaningful
extensive margin linking demand to measured productivity. When spending rises, tighter markets activate
pre-installed production locations, increasing output per unit of installed capacity without any change in

technology.

The magnitude of this channel is disciplined using independent evidence on search behavior, firm-level
productivity elasticities, and pricing responses. The firm-level elasticity used in this discipline is not a
footprint of the standard alternative margins: neither price adjustment alone, nor fixed costs (which
are absent from the service-firm cost aggregate by U.S. GAAP construction), nor capital utilization
alone can generate it. Embedding this mechanism in a medium-scale New Keynesian model materially
improves empirical fit and generates three structural implications: part of measured productivity becomes
endogenous to demand; markups shift toward procyclicality under monetary shocks; and the model
implies a flatter New Keynesian Phillips-curve slope at unchanged nominal rigidity. The slope flattening
is a structural property of the activation margin, distinct from the empirical response of inflation to
monetary shocks; a working-capital extension in Appendix |.3 recovers the delayed, hump-shaped inflation

profile through a standard cost-channel mechanism without altering the structural-slope result.
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The results suggest that some portion of the post-2007 flattening of the Phillips-curve slope may
reflect changes in capacity activation rather than changes in price stickiness or expectations formation.
More broadly, allowing for endogenous activation of pre-installed capacity can reduce the reliance on
exogenous technology shocks in matching productivity-related dynamics. Incorporating this extensive
margin therefore changes the interpretation of productivity fluctuations as well as the transmission of
demand shocks in New Keynesian environments. A natural direction for future research is to integrate
the goods-market search mechanism studied here with a labor-market search-and-matching framework. A
second direction concerns the low-frequency implications of the mechanism: improvements in production
management—for example, on-demand staffing technologies that allow firms to hire labor on the
spot rather than pre-install productive capacity—would raise steady-state activation rates over time,
predicting both a secular decline in the labor share level and a weakening of its countercyclicality in
recent decades. Adjudicating this prediction requires firm-level panel evidence on occupancy rates,

beyond the business-cycle-frequency targets of our current estimation, and we leave it for future work.
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