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1. Introduction

The measurement of the output gap is central to conducting mon-
etary policy. The output gap represents the difference between the
actual observed output and the unobserved potential output of the
economy and it is a key macroeconomic indicator used by central
banks to evaluate business cycles and inflationary pressures. Real-
time output gap estimation is critical for effective monetary pol-
icy implementation, and designing monetary policy based on an
erroneous evaluation of the output gap can result in poor mone-
tary policy decisions and hinder the achievement of its objectives
(Orphanides 2001; Orphanides and van Norden 2002; Coutiño 2016;
Segal 2017).

The literature on various approaches to estimating the out-
put gap is extensive. Canova (2025) compares the output gaps
from theoretical New Keynesian dynamic stochastic general equi-
librium (DSGE) models with those derived from various statistical
approaches and found that the polynomial approach was the least
distorting and superior to all other output gap measures considered.
Álvarez and Gómez-Loscos (2018) present a comprehensive review
of various univariate and multivariate estimation methods for deriv-
ing output gaps, and discuss the advantages and limitations of these
methods.

The study by B�lażej, Górajski, and Ulrichs (2025) is closely
related to our paper. They use Statistics Poland’s Business Ten-
dency Surveys and the Annual Non-Financial Enterprises Survey
to measure total economic output in the manufacturing industry
by summing firm-level gross value-added. However, they assess each
firm’s potential production levels by applying the Hodrick-Prescott
filter to the components of its production function, a method that
could have significant drawbacks (Hamilton 2018).

This paper introduces a novel and simple method for estimat-
ing the real-time output gap in the economy. The approach is based
on the Business Tendency Survey in Israel, which collects direct
responses from firms’ managers. Specifically, the survey captures
these managers’ subjective assessments about demand and supply
constraints affecting their businesses.

The proposed output gap measure presents a complementary
approach to assessing the output gap. Our key finding in this paper
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demonstrates that exploiting the demand and supply constraint data
from the survey significantly contributes to the output gap estima-
tor. Additionally, we discover that this new output gap measure
more effectively explains in-sample inflation in Israel compared to
other methods examined. Furthermore, it exhibits greater resilience
to revisions than standard univariate methods.

The intuition behind demand and supply constraints can be
explained as follows: A higher supply constraint indicates that firms
are experiencing a greater shortage of workers and/or raw materials
and equipment needed for producing goods and services. Therefore,
a higher supply constraint can be interpreted as a negative sup-
ply shift in the economy. Conversely, a higher demand constraint
suggests that the demand for goods and services, both domesti-
cally and in foreign markets (exports), has weakened. Thus, a higher
demand constraint can be interpreted as a negative demand shift in
the economy. Consequently, when the supply constraint exceeds the
demand constraint, the economy experiences excess demand. This
excess demand is expected to exert upward pressure on prices. Con-
versely, when the demand constraint exceeds the supply constraint,
the economy faces excess supply (or demand shortages), leading to
downward pressure on prices. The process of translating this excess
demand/supply index into an output gap measure for the economy
is detailed in Section 3.3 below.

Before proceeding with our analysis, we present some basic facts
about the Israeli economy. Israel is a small, open, developed econ-
omy that joined the OECD in 2008. The Israeli economy is inclined
toward service production, as the weight of services in the gross
domestic product is relatively high (about 70 percent) and increas-
ing over the years. As of 2023, Israel’s GDP per capita was $53,000 in
terms of purchasing power parity, which is slightly below the OECD
average of $59,000 (Figure 1). The country’s population is approx-
imately 10 million people, with an average population growth rate
of 1.9 percent—among the highest in the OECD. Since 1997, Israel
has experienced an average annual growth rate of 3.7 percent, with
about 2.0 percent attributed to per capita growth. The Israeli econ-
omy underwent a disinflation process in the 1990s, and since the
early 2000s it has operated under an inflation target regime with
a range of 1–3 percent. Over the past 20 years, the average annual
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Figure 1. Key Economic Indicators for Israel



Vol. 22 No. 4 A Business Conditions Real-Time Measure 285

inflation rate in Israel has been 1.7 percent, aligning with its inflation
target range (Figure 1).

The remainder of this paper is structured as follows: Section 2
describes the data regarding demand and supply constraints, provid-
ing the foundation for our analysis. Section 3 presents our proposed
method for deriving the output gap. This section includes subsec-
tion 3.4, which provides a specific description of how our approach
addresses the economic impacts of COVID-19 and a military con-
flict that occurred toward the end of our analysis period. Section
4 offers a comprehensive comparative analysis, first comparing our
resulting measure with existing methodologies, then examining the
relationship between various output gap measures and both con-
sumer and producer price inflation. This section also assesses the
real-time reliability of our proposed output gap measure. Finally,
Section 5 concludes.

2. Data

The Business Tendency Survey, conducted by the Central Bureau
of Statistics (CBS) in Israel since 2013, provides monthly data on
production constraints reported by company managers across 10
economic sectors (see Table A.1). These surveyed sectors represent
approximately 85 percent of the business sector, excluding the pub-
lic sector and certain smaller industries.1 In Israel, the public sector
accounts for 27 percent of total GDP and has contributed approx-
imately 23 percent to real economic growth over the past three
decades.

As an official survey by the CBS, the Business Tendency Sur-
vey adheres to international standards and employs statistical tech-
niques to address potential response bias. Company managers rate
demand and supply constraints on a four-point scale, ranging from
“no constraint” to “severe constraint.”

There are two types of supply constraints: the labor supply con-
straint, which gauges the difficulty of recruiting employees, and the

1The remaining 15 percent of sectors consist of smaller industries such as
Electricity and Water Supply, Agriculture, Forestry, and Fishing, among others.
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material supply constraint, which measures the difficulty of obtain-
ing raw materials and equipment. The demand constraint captures
the weakness of both domestic and foreign orders.

There are several key advantages of using survey data:

• Microfounded reliability: Company managers provide direct
responses about demand and supply constraints specific to
the companies they manage. This ensures that their insights
are based on their intimate knowledge of their own operations,
rather than on perceptions of the general state of the economy.
Therefore, their responses should be considered reliable.

• Source identification and sectoral analysis: The survey-based
measure of the output gap provides valuable insights into its
underlying drivers, distinguishing between demand-side and
supply-side factors. Furthermore, it enables quantification of
each sector’s contribution to overall excess demand or supply.

• Timeliness and frequency: The survey is conducted monthly,
with results for the previous month reported in the first week
of the current month. This allows for prompt utilization of
survey data in estimating the output gap.

• Stability of survey data and limited revision of output gap esti-
mate: Since managers in the survey do not revise their past
responses, the index of excess demand/supply used for esti-
mating the output gap remains unrevised. The only source of
potential revision comes from updates to the GDP data.

The survey-based method, while useful, has several drawbacks.
First, managers lack incentives to provide accurate responses or
invest sufficient effort in giving precise answers, as there are no penal-
ties for incorrect information (Charness, Gneezy, and Rasocha 2021).
Although this could potentially bias the reported data and skew
the analysis significantly, several studies indicate that using simple
incentivized surveys generates only small biases relative to complex
methods (Charness, Gneezy, and Rasocha 2021). Second, the limited
range of response options, scaled from 0 to 3, restricts nuanced feed-
back. For example, if a manager considers a constraint to be “very
severe,” they can only report it as a “severe constraint.” This lim-
itation makes it impossible to distinguish between reported severe
constraints and those that are truly very severe in the manager’s
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assessment. Third, the subjective nature of survey responses may
introduce bias. Managers might disproportionately emphasize cer-
tain issues or overstate their concerns about others. To address these
potential biases and the scaling issue in converting from an index to
an output gap measure, we incorporate measurement errors in the
survey data when estimating the output gap using a state-space
model (see Section 3.3).

To provide preliminary evidence supporting the reliability of the
trends survey prior to estimating the output gap, we conducted a
basic regression analysis. Using quarterly GDP growth as the depen-
dent variable and the demand constraint as an explanatory variable,
we found that the demand constraint alone explains over 50 percent
of GDP growth variance. The coefficient of the demand constraint
is negative and highly significant, as expected. Together with global
demand (proxied by import growth of OECD economies), it explains
about 80 percent of the variance in quarterly GDP growth. Further
regressions on four types of inflation, including demand and supply
constraints, showed expected results: a positive effect for the labor
supply constraint and a negative effect for the demand constraint,
with similar magnitudes (see Appendix B).

3. Method

Our procedure for deriving the output gap involves three stages:
First, we derive separate indices for demand and supply constraints
on real economic activity, based on the Business Tendency Survey
(detailed in Appendix A). Second, we define an index of excess
demand/supply as the difference between the supply and demand
constraints. Finally, we estimate the output gap using a state-space
model that incorporates both the index of excess demand/supply
from the survey and actual output data.

3.1 Stage 1: Deriving Demand and Supply Constraints

We generate separate economy-wide indices for demand and sup-
ply constraints by weighting each sector’s average constraint
level according to its share in business GDP (see Table A.1 in
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Figure 2. Labor and Materials Supply Constraints,
and a Demand Constraint: Domestic and

Foreign Orders, 2013:Q1–2025:Q1

Note: The figure illustrates three key constraints derived from the Business
Tendency Survey: (i) labor supply constraint (blue line), (ii) raw materials and
equipment supply constraint (black line), and (iii) demand constraint (brown
line).

Appendix A).2 The analysis below adopts time-varying sector
weights, recalculated annually from 2013 to 2024.

Figure 2 illustrates two aggregate supply constraints and the
aggregate demand constraint. It is evident that the aggregate labor
constraint consistently proves more severe than the constraints on

2The series of constraints used in the paper are not seasonally adjusted. The
reason for this is that the Net Balance Series of the trend survey—after seasonal
adjustment by the CBS—were compared to corresponding quantitative series
for which the trend survey serves as a leading indicator (such as production and
employment indices, and turnover indices for the trade and services sectors). This
examination revealed that the correlation between the series decreased, casting
doubt on the quality of the seasonal adjustment. Given that the original balances
of the survey are successfully used by the Bank of Israel to forecast economic
growth, the CBS decided at this stage to avoid seasonal adjustment and the
publication of seasonally adjusted series.
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raw materials and equipment. The average level of the aggregate
labor constraint is 0.93, compared to only 0.35 for raw materials
and equipment. This pattern holds true at the micro level as well:
with the exception of a few outlier observations, the constraint on
materials and equipment is consistently weaker than the constraint
on workers across all periods and sectors examined. This result is
intuitive, as labor is typically harder to acquire than materials or
equipment.

3.1.1 Constructing the Aggregate Supply Constraint

Figure 2 illustrates two distinct supply constraints and one demand
constraint. In our analysis, we aim to formally characterize the sup-
ply side of the economy by incorporating both supply constraints.
To achieve this, we employ three distinct approaches. The primary
differentiation among these approaches lies in the assumed degree
of substitutability between labor and raw materials/equipment as
production inputs.

(i) Two factors of production are fully complementary. This
can be characterized by the Leontief production function,
Y = min {αL, βK}, where L represents labor and K repre-
sents raw materials and equipment (the parameters α and β
represent fixed proportions of inputs in the production func-
tion). Given that these two inputs cannot be substituted for
one another, only the most binding supply constraint should
be considered—in our case, this is the labor supply constraint
(as shown in Figure 2). Thus, the aggregate supply constraint,
S, is determined only by the labor supply constraint, Lconst,
that is, S = Lconst.

(ii) Two factors of production are imperfect substitutes.3 In this
scenario, even when the labor constraint is tighter than the
equipment constraint, firms can still increase output by uti-
lizing more equipment. Consequently, the aggregate supply
constraint is determined by a combination of both the labor

3For example, this relationship can be modeled using a constant elasticity of
substitution (CES) production function.
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supply constraint and the constraint on raw materials and
equipment: S = αLconst + (1 − α)Kconst.

(iii) Two factors of production are highly substitutable.4 In this
scenario, when the labor supply constraint remains perma-
nently tighter than the raw materials and equipment con-
straint (Figure 2), companies can exploit the high degree of
substitutability by shifting toward a more capital-intensive
operational structure. Consequently, the raw materials and
equipment constraint becomes the primary effective con-
straint for the firm. Thus, the aggregate supply constraint
can be expressed as S = Kconst.

3.2 Stage 2: Constructing the Excess Demand/Supply Index

In the first stage, we calculate the “constraint gap” for the period
from 2013:Q1 through 2025:Q1. This gap is defined as the differ-
ence between the supply constraint and the demand constraint. If
the “constraint gap” is positive, then the supply constraint is more
severe than the demand constraint, indicating excess demand in the
economy in terms of real activity. The larger this gap, the stronger
the excess demand, and vice versa.

Let us define the index of excess demand/supply as Excess =
S−D, where S is the aggregate supply constraint and D is the aggre-
gate demand constraint. Based on the three cases of constructing S
shown in Section 3.1, we define three measures of excess demand:

(i) Lexcess = Lconst −Dconst, which is the gap between the labor
supply constraint and the demand constraint.

(ii) L&Kexcess = aLconst + (1 − a)Kconst − Dconst, which is the
gap between the combined supply constraint and the demand
constraint.5

4This relationship can be modeled using a linear production function.
5To assess the relative importance of labor versus raw materials and equip-

ment constraints, we estimate: log (Y ) = c + δ log(Trend) + α log(Lconst) + (1 −
α) log(Kconst), where Y is business GDP, Lconst is the labor constraint, Kconst is
the raw materials and equipment supply constraint, and Trend is a time trend.
We obtain α = 0.90, indicating that the labor constraint is significantly more
important for production than the raw materials/equipment constraint. This is



Vol. 22 No. 4 A Business Conditions Real-Time Measure 291

Figure 3. The Evolution of Three Constraint
Gap Indices, 2013:Q1–2025:Q1

Note: L excess represents the gap between the labor supply constraint and the
demand constraint. K excess represents the gap between the raw materials and
equipment supply constraint and the demand constraint. L&K excess represents
the gap between the combined supply constraint and the demand constraint.

(iii) K excess = Kconst−Dconst, which is the gap between the raw
materials and equipment supply constraint and the demand
constraint.

Figure 3 illustrates three measures of constraint gap indices. The
first two indices fluctuate around zero, while the third measure,
based on K excess, remains consistently negative throughout the
entire sample period. The constraint gap L&K excess consistently
falls below the constraint gap L excess due to the incorporation of
K excess in the aggregate supply constraint. The raw materials and
equipment constraint is persistently lower than the labor constraint
(Figure 2), so assigning a positive weight to the former results in

higher than the 0.67 used in Argov et al. (2012) for Israel’s production function.
The difference arises from our use of constraint measures rather than underlying
data of production inputs. Based on these results, we calibrate α = 0.75, balanc-
ing our findings with previous estimates and favoring a conservative approach.
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a lower L&K excess constraint gap compared to L excess. In our
calibration, we set a relative weight of 25 percent for the raw mate-
rials and equipment constraint. A larger weight would exert more
downward pressure on the constraint gap, consequently leading to a
lower estimated output gap.

Regarding the third constraint gap index based on K excess, it
consistently remains negative throughout the observed period (see
Figure 3). This persistent negativity can be primarily attributed
to the consistently low values of the equipment and raw materials
constraint, as illustrated in Figure 2.

In our subsequent analysis, we omit the presentation and
examination of the output gap-based K excess for two reasons:
(i) the constraint gap derived from this measure relies on an
unrealistic assumption of high substitutability between labor and
equipment/raw materials (as discussed in Section 3.1); and (ii) the
data strongly indicate that the constraint on equipment and raw
materials is not binding over the entire sample period (as shown in
Figure 2). From a technical standpoint, using K excess would result
in a negative output gap throughout the entire sample, which is not
economically plausible.

3.3 Stage 3: Estimating the Output Gap

To use the constraint gap index to obtain a measure of the output
gap, we construct a simple state-space model. This model consists
of two main components: signal equations and state equations.

3.3.1 Signal Equations

The first signal equation (1) in our state-space model is an iden-
tity that exploits the information of the actual output to derive the
output gap:

yt = yn
t + ygap

t , (1)

where yt is the actual GDP of the business sector (in logs), yn
t is the

potential output (in logs), and ygap
t is the output gap.

The second signal equation (2) exploits the information of the
constraint gap index (Excesst) to derive the output gap. We con-
sider separately two types of constraint gap indices: L excess or
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L&K excess. The unobserved output gap is linked to the chosen
index with a scaling factor Υ. This relationship is expressed as

Excesst = Υygap
t + ξexcess

t , ξexcess
t ∼ N

(
0, σ2

excess

)
. (2)

The residuals ξexcess
t capture the measurement errors in the con-

straint gap index. As noted in Section 2, the responses of survey
participants might be biased or underestimated, especially during
economic crises. Consequently, the precision of the signal provided
by the constraint gap index is unknown a priori and depends on the
variance of the residuals σ2

excess.

3.3.2 State Equations

The first state equation (3) is an identity, defining variable g as the
time-variant growth rate of the potential output:

yn
t = yn

t−1 + gt−1. (3)

The second state equation (4) describes the evolution of g as a
random walk process:

gt = gt−1 + εg
t , εg

t ∼ N
(
0, σ2

g

)
. (4)

The last state equation (5) describes the evolution of the output
gap as an AR(1) process. This assumption is consistent with the
data-generating process of Excesst, which exhibits AR(1):

ygap
t = βygap

t−1 + ugap
t , ugap

t ∼ N
(
0, σ2

ygap

)
. (5)

It is important to note that this state-space model nests tra-
ditional measures of the output gap which rely solely on informa-
tion from actual output yt, such as the Hodrick-Prescott (HP) filter,
linear and quadratic trends, and other univariate approaches.

In these traditional models, only the first signal equation (yt =
yn

t + ygap
t ) is included, and under an appropriate choice of variance

ratio, (σ2
ygap

σ2
g

), one can replicate most of the univariate approaches.
Under the assumption that Υ = 0, the standard models are nested
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Table 1. Estimation Results of
State-Space Model, 2013:Q1–2025:Q1

Lexcess L&Kexcess Standard Model
Estimated
Parameter/
Constraint Gap
Index

(1) (2) (3)

Υ 4.03 (0.431) 4.21 (0.393) 0
β 0.821 (0.082) 0.754 (0.099) 0.7497 (0.1364)
σexcess 0.092 (0.011) 0.086 (0.0096) 0.1972 - 0.209∗∗∗

σg 0.0011 (0.0005) 0.001 (0.0004) 0.0009 (0.0003)
σygap 0.0284 (0.0029) 0.028 (0.0029) 0.0276 (0.003)
Log-Likelihood 128.15 132.55 98.30

Note: The first value represents the estimated parameter. The value in parentheses ()
represents the standard error (SE) of the estimated parameter. Columns 1–2 present
the estimation results using the Kalman filter (KF) of the state-space model based on
constraint gap index Lexcess and L&Kexcess , respectively. Column 3 presents the estima-
tion results using the KF of the state-space standard model based only on actual output
(excluding constraint gap index). ∗∗∗The reported values are the standard deviations of
the two excess-demand indices in the data under the assumption that they contain only
noise in the standard model.

within our state-space framework. In this case, when Υ = 0, the
constraint gap index (Lexcess or L&Kexcess) becomes pure noise
(Excesst = ξexcess

t ), unrelated to the output gap.
We estimate the model using the Kalman filter by maximum

likelihood. Table 1 presents the estimation results. Column 1 shows
the case where the constraint gap index is Excesst = Lexcess,
while column 2 shows the case where the constraint gap index is
Excesst = L&Kexcess. Column 3 presents a nested model in which
both constraint gap indices are constrained to be pure noise, which
simplifies the model to a univariate standard model.

The most important parameters in our analysis are the scal-
ing parameter,Υ, and the standard error (SE) of residuals, σexcess.
For both constraint gap indices, we obtain Υ values close to 4 and
σexcess values close to 0.09. The SE of both constraint gap indices is
approximately 0.2 (as shown in column 3 of Table 1). This implies
that about 60 percent of the variation of the constraint gap indices in
terms of SE can be attributed to the output gap, while the remaining
40 percent is attributed to measurement errors.

A thorough understanding of the parameter Υ in Equation
(2) is essential. This parameter maps the metrics of the excess
demand index from the survey into the output gap. Specifically, the
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output gap in the state-space model is expressed in percentage
points, whereas the excess demand index has uninformed units.6

Given the choice of the constraint scaling, the model selects the
optimal scaling parameter Υ that maximizes the likelihood func-
tion. This optimization process is constrained by the fact that the
standard univariate model is nested within our expanded model and
anchors the scaling of the output gap in terms of percentage points.

In our chosen scaling (between 0 and 3), an increase of one unit
in the excess demand index, say from 1 to 2, would be equivalent
to an increase in the output gap of 0.25 percentage points [0.25 =
1/(Υ = 4)].7

To quantify the impact of incorporating the constraint gap index
(Excesst) into the model, we conduct a likelihood ratio test (LRT).
The LRT statistic is calculated as 2× (LLOurModel - LLNested),
where LLOurModel and LLNested represent the log-likelihoods of
our proposed model and the nested model, respectively. Both log-
likelihood values are presented in Table 1. This statistic follows a
chi-square distribution with one degree of freedom, since only one
restriction is imposed, Υ = 0. We find that the LRT statistic is
equal to 59.7 and 68.5, respectively, which significantly exceeds the
critical value of 6.64 under 1 percent significance level. Thus, we
conclude that the inclusion of the constraint gap index in the model
significantly contributes to the output gap estimate.

We aim to demonstrate the contribution of the constraint gap
index in two ways: First, we analyze its impact on the output gap
estimation by examining (i) how it affects the smoothed estima-
tor of the output gap, and (ii) how it influences the uncertainty of
this smoothed estimator.8 Second, we illustrate its effectiveness in

6As detailed in subsection 3.2, the excess demand index is calculated as the
difference between aggregate supply and demand constraints. Each constraint is
arbitrarily scaled between 0 and 3, reflecting the degree of constraint severity
(see Appendix A for details). The crucial point is that regardless of the chosen
scaling for the constraints (e.g., 100, 200, 300, and 400 or alternatively, 0.1, 0.2,
0.3, and 0.4), a larger excess demand index indicates stronger excess demand in
the economy, while a lower index indicates weaker excess demand.

7For alternative scaling of the excess demand index, such as 0, 100, 200, 300,
the scaling parameter Υ would adjust accordingly, in this case to 400.

8The uncertainty of the output gap estimate is captured in this context
through state uncertainty (via disturbance uncertainty).
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Figure 4. Contribution of the Constraint Gap Index to
the Output Gap Estimation (smoothed point

estimate and standard error), 2013:Q1–2025:Q1

Note: The left-hand panel shows the difference in output gap measures between
our model with the constraint gap index (Table 1, columns 1 and 2) and the
model without it (Table 1, column 3). The upper line corresponds to column 1,
the lower to column 2. The right-hand panel displays the ratio of standard errors
(SEs) for the smoothed output gap estimate. It compares SEs from our model
(Table 1, columns 1 and 2) to those from the standard model (Table 1, column 3).

explaining inflation dynamics in Section 4.2. Third, we show the real-
time reliability of our output gap measure compared to a standard
univariate approach in Section 4.3.

Figure 4 (left-hand panel) illustrates the difference in smoothed
output gap estimates between our model and the standard model
(Table 1).9 The figure displays two distinct lines:

• Upper line: Difference between estimates in column 1 and
column 3.

• Lower line: Difference between estimates in column 2 and
column 3.

Figure 4 shows that both constraint gap indices make a notable
quantitative contribution to the smoothed output gap estimate,
particularly at the beginning and end of the sample period. The
consistently higher position of the first line compared to the second

9The standard model’s output gap estimate (Table 1) is similar to that from
the HP filter.
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is attributable to Lexcess being consistently greater than L&Kexcess

(as illustrated in Figure 3).
Figure 4 (right-hand panel) illustrates the ratio of the SE of the

smoothed output gap estimate from our model to that of the stan-
dard model (Table 1). The graph demonstrates that incorporating
the constraint gap indices into our model significantly reduces the
SE of the output gap estimate, with the reduction ranging from 60
percent to 70 percent.

3.4 Economic Impacts of the COVID-19 Pandemic
and Recent Military Conflict

3.4.1 COVID-19 Period

It is noteworthy to examine how the supply and demand constraints
evolved in response to the COVID-19 crisis, which represents one of
the most significant economic disruptions in recent history. Fears of
mass infection prompted governments worldwide to impose extensive
lockdowns, which greatly affected global economic activity. Conse-
quently, demand constraint increased sharply in 2020, with numer-
ous businesses reporting significant challenges in selling their prod-
ucts (Figure 1).

Surprisingly, despite frequent lockdowns, company reports indi-
cated an initial decrease in the labor supply constraint. However, this
trend reversed, with the constraint beginning to increase and con-
tinuing to rise until mid-2022, marking the initial phase of economic
recovery from the crisis. The equipment and raw material supply
constraint showed initially limited response to the crisis. However,
it subsequently increased, potentially reflecting supply chain dis-
ruptions and production challenges during the recovery period. It
is worth noting that the equipment and raw material supply con-
straint remained considerably less pronounced than the labor supply
constraint throughout this period.

The initial decline in the labor supply constraint in 2020 can
be attributed to the sharp drop in demand during this period.
Many companies responded by reducing or halting their recruit-
ment efforts, consequently reporting fewer difficulties in hiring. This
dynamic illustrates that when the negative demand shock hit the
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Figure 5. Sectoral Contributions to the Gap between
Labor Supply and Demand Constraints, 2013:Q1–2025:Q1

Note: The figure illustrates the contribution of each of the 10 sectors included
in the Business Tendency Survey to the gap between the labor supply constraint
and the demand constraint.

economy in 2020, the demand constraint reacted more severely than
the labor supply constraint, resulting in excess supply (Figure 3).

During the COVID-19 recovery period, a notable increase in
demand became evident (as indicated by a decrease in demand
constraint). Simultaneously, the economy faced increasing pressure
from two types of supply constraints, with the labor constraint
demonstrating particular prominence (Figure 2). Consequently, the
COVID-19 recovery period displayed excess demand, as measured by
the difference between the labor supply constraint and the demand
constraint.

Figure 5 illustrates the sectoral contributions to the difference
between the labor supply constraint and the demand constraint. It
highlights the notable changes in demand and supply constraints
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across various sectors following the onset of COVID-19. Many sec-
tors, particularly industry, business services, and information and
communication, experienced a substantial increase in demand con-
straint. Interestingly, business services and industry simultaneously
faced a decrease in labor constraint and were the primary contribu-
tors to excess supply during 2020. The information and communica-
tion sector, while strongly affected initially, demonstrated remark-
able resilience. It was not only the first to recover but also played
a pivotal role in leading the Israeli economy out of the COVID-19
crisis.

It is interesting to observe how the literature addresses the
derivation of the output gap during the COVID-19 crisis. Several
studies adjust their models to account for the onset of the crisis;
however, these adjustments often leave the underlying factors dri-
ving the output gap measure unidentified. For example, Granados
and Parra-Amado (2024) derived the output gap from a reduced-
form vector autoregression (VAR) model by adding a scaling factor
to residuals during the COVID-19 crisis period. Morley et al. (2023)
derived the output gap from a large Bayesian VAR model, apply-
ing a similar intervention to model residuals during the COVID-19
pandemic. Júlio and Maria (2024) derived the output gap from a
semistructural state-space model, in which pandemic innovations
were imposed into several model equations, in addition to standard
innovations. Barigozzi, Lissona, and Luciani (2024) estimated the
output gap using a rich multivariate model with a common factor.
To account for the economic disruptions caused by the COVID-19
pandemic, they incorporated an intervention in the common factor
during this period. Their study revealed that financial variables play
a crucial role in capturing the excess demand (positive output gap)
during the recovery phase following the initial COVID-19 outbreak.

Our analysis, however, suggests that such interventions may not
be necessary during crisis periods. This is because our method uti-
lizes survey data, which provides real-time, up-to-date information
on excess demand and its breakdown into demand and supply com-
ponents. The primary limitation of this approach, however, is the
potential for survey responses to be both restricted in number and
subject to bias during crisis periods, as will be elaborated upon in the
following section. Section 3.3 takes into account the potential bias
in the survey data when estimating the output gap. Notably, despite
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the methodological differences, both the aforementioned studies and
our approach found a negative output gap during the COVID-19 out-
break. According to our approach, this negative output gap during
2020 is attributed to a negative demand shock.

3.4.2 Military Conflict in 2023–24

Another interesting episode occurred recently. At the end of 2023,
there was a significant surge in the labor supply constraint due to
the outbreak of war in Israel (Figure 2). The conflict led to massive
reserve recruitment, an immediate and sharp reduction in the num-
ber of Palestinian and foreign workers, and the evacuation of many
thousands of people from the northern and southern regions of Israel.
During 2024, the labor supply constraint eased slightly but remained
high. On the demand side, the demand constraint increased at
the onset of the war in late 2023, indicating a decline in domes-
tic demand (Figure 2). However, throughout 2024, this constraint
gradually eased, suggesting a slow recovery in aggregate demand.
Overall, 2024 was characterized by excess demand in the economy,
primarily driven by the tight labor supply constraint. Examination
of sectoral contributions in 2024 reveals that business services and
construction made the most substantial positive contributions to
excess demand (Figure 5). Both sectors experienced intensified sup-
ply constraints. Conversely, the commerce sector exhibited the most
significant negative contribution, primarily due to an increase in the
demand constraint.

4. Empirics

4.1 Evolution of Different Output Gap Estimates

Figure 6 illustrates the evolution of three estimates of the output
gap in Israel from 2013:Q1 through 2025:Q1.10 The first estimate,
YGAP L EXCESS, is derived from a state-space model based on the
index of excess demand/supply from the survey, Lexcess. The second
estimate, YGAP HP, is based on the HP filter, using a smoothing

10The sample period begins in 2013:Q1, coinciding with the initiation of the
survey data collection.
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Figure 6. Different Measures of the
Output Gap, 2013:Q1–2025:Q1

Note: The figure presents three different output gap estimates:
YGAP L EXCESS (red line, with dashed lines representing the confi-
dence interval), estimated using a state-space model based on the index of excess
demand from the survey, Lexcess; YGAP HP (black line), derived from the HP
filter; and YGAP PROD (green line), derived from the production function.

parameter of 1,600. The third estimate,YGAP PROD, is based on
the production function and it is calculated by the Research Depart-
ment of the Bank of Israel.11 The output gap derived from the survey

11The Cobb-Douglass production function is Y = TFP ·LαK1−α, where TFP
is total factor productivity, L is labor input, and K is capital. L is calculated as
(human capital) * (number of workers) * (average weekly hours per worker). It
is calculated separately for three groups: prime-age (25–64) Israeli workers, non-
prime-age (15–24 and 65+) Israeli workers, and foreign and Palestinian workers,
and then aggregated to total labor input. The three groups are characterized by
different levels of human capital, which is defined as 1.08*(years of education),
where 1.08 is a (gross) return on education. K is calculated as the national cap-
ital stock multiplied by capital utilization U . The output gap is calculated as
[tfp − tfpHP ] + α[l − lHP ] + (1 − α)[u − u], where all variables are in logs and
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data shows a strong correlation with the other two measures of the
output gap. However, there are notable periods of divergence.

At the start of the sample period, YGAP L EXCESS shows
lower values compared to the other two measures. However, for most
of the subsequent period, it exhibits higher values than YGAP HP
and YGAP PROD. This difference is particularly pronounced dur-
ing two key periods: the recovery phase following the COVID-19
crisis and the conflict in Israel in 2024. The divergent behavior can
be attributed to the constraint gap, as illustrated in Figure 3. This
gap plays a crucial role in the model’s output gap estimate, serving
as a key driving force (as detailed in Section 3.3). More importantly,
during the COVID-19 recovery period and the war in Israel in 2024,
the constraint gap indicates excess demand, resulting in a positive
output gap. In contrast, the two alternative methods yield negative
output gaps during the 2024 war, primarily reflecting the decline in
actual output growth rate.

Figure 7 presents two additional statistical measures of the out-
put gap. The first measure, YGAP POL, is derived from a polyno-
mial trend, while the second, YGAP CF, employs the bandpass filter
of Christiano and Fitzgerald (2003) with a 6- to 32-quarter period-
icity. These measures (YGAP POL and YGAP CF) generally align
with the estimates obtained from the HP filter and production func-
tion approaches. Moreover, they exhibit a closer resemblance to the
measure derived from the state-space model based on the survey’s
combined supply constraint index (YGAP L&K EXCESS). How-
ever, a notable divergence is observed at the beginning of the sample
period, primarily due to excess supply conditions, as illustrated in
Figure 3.

Figure 8 illustrates the contrast between YGAP L EXCESS
and YGAP L&K EXCESS. The disparity between these two meas-
ures is expected, as it primarily reflects the differences in constraint
gaps previously observed in Figure 3. Notably, the graph reveals
divergent interpretations of economic conditions in 2024. According
to YGAP L EXCESS, there was significant excess demand during
this period. In contrast, YGAP L&K EXCESS, while showing an

“HP” means that they are detrended by the HP filter with a smoothing factor of
1,600. The log of capital utilization (u) is demeaned by long-term average.
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Figure 7. Additional Measures of the
Output Gap, 2013:Q1–2025:Q1

Note: The figure displays three output gap estimates: YGAP L&K EXCESS
(red line, with dashed lines indicating the confidence interval), estimated using
a state-space model based on the survey’s index of excess demand, L&Kexcess;
YGAP CF (black line), derived from the Christiano and Fitzgerald (2003) band-
pass filter; and YGAP POL (green line), derived from the quadratic polynomial
trend.

upward trend, indicates that the output level remained close to
equilibrium (near zero).

The fundamental difference between statistical univariate meth-
ods and the survey-based method lies in how their trend estimates
respond to fluctuations in actual output. Statistical methods tend to
have trend estimates that “smoothly follow” these fluctuations. Con-
sequently, when actual output falls, the estimated trend also drops—
albeit gradually—producing a negative output gap. Canova (2025)
demonstrated the fundamental differences between the New Key-
nesian output gap and statistical measures, indicating that purely
statistical approaches generally cannot fully replicate the New Key-
nesian gap.
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Figure 8. Comparison of Output Gap Measures
Derived from Survey Data, 2013:Q1–2025:Q1

Note: This figure compares two output gap estimates: YGAP L EXCESS (red
line) and YGAP L&K EXCESS (blue line). Both are derived from state-space
models using different survey indices of excess demand. YGAP L EXCESS uti-
lizes Lexcess, while YGAP L&K EXCESS is based on L&Kexcess.

For instance, Segal (2017) showed that in a New Keynesian
model, a negative technology shock lowers potential output, but
due to price rigidity, actual output falls less, resulting in a pos-
itive gap and upward inflation pressures. In contrast, statistical
methods, upon observing a drop in actual output, would produce
a smooth decline in the trend—leading to a negative output gap.
This characteristic of pure statistical measures may lead policy-
makers to draw incorrect conclusions about the output gap. Such
misinterpretations could result in either overly accommodative or
excessively tight monetary policy, ultimately undermining the effec-
tiveness of monetary policy in achieving its objectives. However, a
comprehensive analysis of monetary policy based on different output
gap measures lies beyond the scope of this paper. This is because
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changing monetary policy reactions would induce different economic
outcomes, necessitating a general equilibrium model for thorough
evaluation.

Although we do not directly compare our survey-based gap with
the New Keynesian gap, our goal is to propose a new measure
that is neither purely statistical nor fundamentally New Keynesian.
The primary economic potential advantage of our approach may be
attributed to its microfoundations—specifically, the responses pro-
vided by numerous company managers regarding their own firms. In
this sense, it shares a microfounded perspective with the New Key-
nesian framework. However, unlike the New Keynesian framework,
our output gap measure does not depend on a specific theoretical
model.

4.2 Which Output Gap Measure Best Explains Inflation?

In this subsection, we explore the potential of our survey-based out-
put gap measure in explaining inflation—a crucial aspect relevant to
monetary policy. The theoretical relationship between inflation and
the output gap (reflecting excess demand) in the New Keynesian
framework has been demonstrated by studies such as Clarida, Gaĺı,
and Gertler (1999) and Gaĺı (2015). According to this framework,
inflation is determined by inflation expectations, the output gap, and
cost-push shocks. Given that the relationship between prices and
their determinants is derived from firms’ optimization processes, it
is reasonable to expect that firms’ perceptions and expectations (or
public expectations serving as a proxy) would be most relevant when
applying the inflation equation to empirical data. In this context, our
survey-based output gap measure, which reflects firm managers’ per-
ceptions of excess demand or excess supply, aligns well with these
theoretical foundations.

Empirical studies demonstrate advantages in using survey-
based expectations, particularly for inflation. Brissimis and Mag-
ginas (2008) found support for the forward-looking New Keynesian
Phillips curve using professional forecasters’ (PF) inflation expec-
tations, which largely reduced the need for inflation indexation.
Kortelainen, Paloviita, and Viren (2016) showed that PF expec-
tations improve model performance. Similarly, Smets, Warne, and
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Wouters (2014) found that incorporating PF forecasts enhances
the New Keynesian model’s real-time forecasting for the euro
area.

We contribute to the literature by utilizing a survey-based out-
put gap measure to explain inflation. We estimate a simple inflation
equation in reduced form for the sample period 2013:Q1–2025:Q1,
comparing our measure’s performance with other commonly used
output gap estimates. We opt for a simple, empirically oriented
model rather than a New Keynesian structural model to allow
greater flexibility in explaining inflation dynamics. It is crucial to
note that, given our relatively short sample period, the results pre-
sented here should be interpreted as preliminary indications rather
than conclusive evidence:

πj
t = c + Σs

i=0βiΔst−i + Σn
i=0γiπ

imp
t−i + ΣP

i=0δiygaptype
t−i + εt, (6)

where πj
t = [πa

t , πb
t , π

c
t , π

p
t ] and ygaptype

t = [Y GAP L EXCESS,
YGAP L&K EXCESS, YGAP HP, YGAP POL, YGAP PROD,
Y GAP CF ]. πa

t is quarterly CPI inflation, πb
t is quarterly CPI

inflation excluding housing and fruit and vegetables, πc
t is quarterly

CPI inflation excluding fruit and vegetables and energy, and πp
t is

quarterly producer price inflation. All inflation data are seasonally
adjusted. ygaptype

t is a set of six output gap versions considered.
Two first measures of the output gap are derived from the Business
Tendency Survey, while four additional measures are calculated
using statistical methods. We added two additional explanatory
variables: the change in the exchange rate of the shekel against
the dollar, Δst, and the change in Israel’s import prices in dollars
(seasonally adjusted), πimp

t . These two explanatory variables are
needed because Israel is a small, open economy; hence, exchange
rate movements and import prices substantially impact both
imported final consumption goods and imported intermediate
goods.

The estimation results appear in Table 2, which reports the
effects of various output gaps on inflation and highlights each
gap’s contribution to the regression’s explanatory power (R2

adj.).
Setting aside the survey-based output gap for a moment, the
polynomial-based measure emerges as the most effective at explain-
ing inflation, showing both the highest impact and consistent
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statistical significance. Moreover, its contribution to the regres-
sion’s explanatory power is the greatest. These findings align with
Canova (2025), who concludes that the polynomial approach is the
least distorting and superior to the other output gap measures
considered.

However, our newly introduced output gap measure
(Y GAP L EXCESS or Y GAP L&K EXCESS) outperforms
the polynomial approach in terms of boosting the regression’s
explanatory power, contributing to R2

adj. between 2.6 percent and
13.1 percent—depending on the inflation measure used. The newly
introduced output gap measure has a high contribution to CPI
inflation excluding housing and fruit and vegetables and a small
contribution to producer price inflation (Table 2).

Now we consider an alternative specification for the inflation
equation where the dependent variable is the inflation rate over the
last four quarters. This alternative specification relies on moving-
average trends of the explanatory variables:

π4j
t = c + αΔs MA(p)t + βπ MAimp(p)t

+ ϑygap MA(p)type
t + ut, (7)

where π4j
t = [π4a

t , π4b
t , π4c

t , π4p
t ] is an average inflation rate over

the last four quarters. Each explanatory variable in the regres-
sion is a moving average over the last (p) quarters, x MA(p)t =
1
p [xt + xt−1 + . . . + xt−p], where the choice of lag (p) could be dif-
ferent for each variable.

Table 3 presents the estimation results. The survey-based meas-
ures of the output gap show a substantially higher contribution to
inflation compared to Table 2. For the first three types of inflation,
the contribution is particularly significant, approaching 20 percent.
However, for producer price inflation, the survey-based measure’s
contribution is slightly lower compared to other output gap meas-
ures. Interestingly, when examining the explanatory power of Equa-
tion (7) for producer price inflation without including the output
gap, import prices and exchange rates alone account for over 90 per-
cent of the variation. This high explanatory power inherently limits
the potential contribution of any type of output gap measure from
the outset.
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4.3 Real-Time Reliability

In this subsection, we present a brief assessment of the end-of-sample
reliability of our proposed output gap estimate compared to a stan-
dard univariate model. This analysis evaluates the impact of incor-
porating survey data on the stability of output gap estimates in real
time compared to ex post.

Our procedure involves two key steps. First, we calculate the revi-
sion in the output gap derived from the univariate standard model
(Table 1, column 3) by comparing the smoothed estimate (based on
full sample and final vintage GDP data) with the filtered estimate
(based on real-time and first vintage GDP data). Second, we perform
a similar calculation for our model, which incorporates the excess
demand index from the survey (Table 1, column 1). Here, we com-
pare the smoothed estimate (using full sample, final vintage GDP
data, and survey data) with the filtered estimate (using real-time
and first vintage GDP data, along with survey data).12

Our examination directly addresses two key sources of uncer-
tainty in real-time output gap estimates. The first source arises
from data revisions (Orphanides and van Norden 2002; Kangur et
al. 2019). These revisions can significantly alter the estimated out-
put gap over time, complicating real-time economic analysis. The
second source stems from the unreliability of end-of-sample trend
estimates (Orphanides and van Norden 2002; Barbarino, Berge, and
Stella 2024). This issue occurs because trend-cycle decomposition
methods typically require both past and future data points, which
are unavailable in real time.

Several studies attempt to address the problem of unreliable end-
of-sample estimates. Barbarino, Berge, and Stella (2024) suggest
improving the end-sample problem by including an Okun’s law rela-
tionship. Similarly, Chalmovianský and Němec (2022) demonstrate
that multivariate structural approaches outperform nonstructural
statistical approaches in terms of stability and assessing business
cycles. However, a potential drawback of multivariate approaches
is that, although the output gap derived from them is likely to

12To eliminate the effect of different samples in real time versus the full sample
on the estimated parameters in the model, we use the model parameters from
Table 1 to derive the output gaps in real time and in the full sample.
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Figure 9. Comparison of Output Gap
Revisions—Univariate Model vs. Survey-Based Model

Note: The blue continuous line depicts the revisions of the output gap estimate
based on survey data. The black dashed line illustrates the revisions of the output
gap estimate derived from a standard univariate model.

be more stable and less sensitive to end-sample problem and data
revisions, these models incorporate additional unobserved variables
(such as the natural rate of unemployment in an Okun’s law rela-
tionship). The uncertainty associated with the stochastic processes
of these additional unobserved variables introduces more uncertainty
to the output gap estimates. On a more positive note, Barigozzi and
Luciani (2023) showed that using a large number of variables for the
estimation of the output gap in a big sample significantly reduces
the magnitude of revisions to the output gap estimates.

Returning to our analysis, Figure 9 presents a comparative visu-
alization of the revisions between two models. The graph illus-
trates the revisions from the univariate model, depicted by a black
dashed line, in contrast with those from our proposed model, rep-
resented by a blue continuous line. The analysis reveals that revi-
sions in our survey-based model are more modest compared to the
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univariate model. Specifically, the standard error (SE) of the revi-
sions in our model is 1.55 percent, lower than the 1.93 percent
observed in the univariate model. Furthermore, the cumulative revi-
sions in our model amount to 4.2 percent, substantially less than
the 16.4 percent in the standard model and an average revision of
0.09 percent in our model, compared to 0.33 percent in the standard
model.

It is particularly noteworthy to examine the revisions during
the COVID-19 period. The univariate model exhibited a significant
“zigzag” pattern in its revisions throughout this period. Specifically,
during the initial outbreak of the crisis in 2020, we observe substan-
tial negative revisions ranging from 3 percent to 6 percent. Subse-
quently, as the recovery phase unfolded in 2022, the model showed
large positive revisions of 3 percent to 4 percent.

In contrast, our model shows moderate revisions of 1.8 percent at
most during the crisis outbreak in 2020, and modest revisions dur-
ing the recovery period. The only exception is in the first quarter of
2021, with the highest revision of 5 percent. This overall pattern of
smaller revisions suggests that our model, which incorporates survey
data, provides more stable estimates of the output gap in real time,
particularly during periods of economic turbulence. The enhanced
stability of our model’s output gap estimates primarily stems from
incorporating an additional indicator from the Business Tendency
Survey. These survey data, by nature, are not subject to revisions.
Moreover, they provide valuable real-time information about excess
demand or supply conditions in the economy.

5. Conclusions

This study introduces a novel and simple method for deriving the
real-time output gap in the economy using data from the Busi-
ness Tendency Survey. Our approach complements existing methods
in the literature, which generally fall into two categories: univari-
ate methods that exploit only actual output data, and multivariate
methods that often require additional unobservable variables to esti-
mate the output gap. By incorporating survey data, our method
offers a middle ground, potentially combining the simplicity of uni-
variate approaches with the additional information typically associ-
ated with multivariate methods.
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Our approach offers several key advantages: (i) easy implemen-
tation; (ii) separate estimation of demand and supply constraints
as distinct sources of the output gap; and (iii) timely assess-
ment through monthly survey data, enabling real-time evaluation
of excess demand or supply. These features provide policymakers
with the ability to respond more effectively and promptly to eco-
nomic changes, which is crucial in uncertain environments. All this
may potentially enhance the accuracy and effectiveness of monetary
policy decisions.

The proposed approach can be easily implemented worldwide.
Many countries already conduct Business Tendency Surveys, which
could be enhanced by incorporating specific questions about demand
and supply constraints faced by company managers. This addition
would enable a more precise real-time assessment of excess demand
or supply in the economy, providing valuable input for output gap
evaluation.

Data availability: Data are available on request.

Appendix A. Calculation of Supply and Demand
Constraints from the Business Tendency Survey

Here, we provide a detailed explanation of how supply and demand
constraints are constructed. Each month, approximately 1,600 com-
pany managers from 10 different sectors in the business sector
respond to questions specific to their companies. Among these ques-
tions, three focus on the current supply and demand constraints
faced by their firms.

Labor Supply Constraint. Company managers are asked to
rate the extent to which employee recruitment constraints limit their
operations, using a scale of 0 to 3, where:

• 0 = no constraint
• 1 = a slight constraint
• 2 = a moderate constraint
• 3 = a severe constraint

Raw Materials and Equipment Supply Constraint. Com-
pany managers are asked to rate the extent to which raw materials
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and equipment constraints limit their operations, using the same
scale of 0 to 3.

Demand Constraint. Company managers are asked to rate
their order demand constraints in both domestic and foreign mar-
kets (export), using the same 0 to 3 scale. For each company, an
average constraint level is calculated by averaging the domestic and
export order constraint ratings. Subsequently, for each sector, a sim-
ple average of these company-level averages is computed.

For each of the 10 sectors, we calculate the average constraint
level by taking the simple mean of all firm-level responses within
that sector. We then combine these sector-level averages into an
economy-wide constraint index by constructing a weighted average,
where each sector’s weight corresponds to its share in the total GDP
of the 10 surveyed sectors.

Two weighting schemes are employed:

(i) time-varying shares, recalculated annually from 2013 through
2024 to capture each sector’s evolving share of business GDP

(ii) constant shares, based on the average share of business GDP
for each sector over the entire 2013-2024 sample

Table A.1 presents the average sector shares for the sample period,
2013–24.
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Appendix B. Effects of Demand and Labor Supply
Constraints on Inflation

In this appendix, we examine the effects of demand and labor supply
constraints on four types of inflation. We estimate Equation (B.1),
assigning separate parameters to each constraint:

π4j
t = αΔs MA(p)t + βπ MAimp(p)t + τ1LMA(p)t

const

+ τ2DMA(p)t

const + εt, (B.1)

where π4j
t = [π4a

t , π4b
t , π4c

t , π4p
t ] represents four types of inflation,

and LMA(p)t

const and DMA(p)t

const are moving averages of labor
constraint and demand constraint, respectively.

Table B.1 presents the estimation results. For all inflation types,
the supply constraint coefficient is positive (higher supply constraint
represents a negative shift in supply, pushing inflation up), while the
demand constraint coefficient is negative (higher demand constraint
represents a negative shift in demand, pushing inflation down). Both
coefficients are highly significant. The Wald test for equality of the
two parameters (in absolute value) indicates that we cannot reject
the null hypothesis of equal impacts at the 10 percent significance
level for any of the inflation types examined.

Table B.1. Estimated Separate Effect of the Labor
Supply Constraint and Demand Constraints in

Equation (B.1), 2013:Q1–2025:Q1

Parameter ϑ/Type of Inflation π4a
t π4b

t π4c
t π4p

t

L MAconst 1.51 (0.00) 1.82 (0.00) 1.29 (0.00) 1.15 (0.01)
D MAconst –1.31 (0.00) –1.83 (0.00) –1.05 (0.00) –1.04 (0.05)
p-value of Wald Test τ1 + τ2 = 0 0.05 0.07 0.06 0.10

Note: For each inflation type (π4i
t), the table presents two values: (i) the estimated para-

meter of the labor supply constraint on inflation, and (ii) the estimated parameter of the
demand constraint on inflation. Each parameter’s p-value from the Newey-West corrected
t-test appears in parentheses. The number of lags for each explanatory variable was opti-
mally selected to maximize explanatory power (R2

adj.). The number of lags for both labor
supply and demand constraints was set equally.
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