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Abstract 

We investigate the effects of three structural macroeconomic shocks (monetary, demand, and 

supply) on the labor market outcomes of black and white Americans using a factor augmented vector 

autoregression (FAVAR) framework with 136 United States macroeconomic indicators from 1973 

to 2017. Our results indicate that adverse macroeconomic shocks have differential effects on labor 

market outcomes for blacks and whites, hurting blacks disproportionately more than whites. Black 

Americans’ labor market outcomes appear to be significantly more sensitive to macroeconomic 

shocks than are the outcomes for white Americans. Our findings indicate that business-cycle costs 

are disproportionately borne by black Americans and that racial inequality in the labor market rises 

in recessions. The strongest effects occur in recessions caused by supply side disturbances. Our 

results suggest policymakers should take these heterogeneous effects into account when designing 

policy. 
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I. Introduction 

There is growing interest in examining the relationship between macroeconomic shocks and inequality.1  

One important area of inequality is the difference in labor market outcomes for black and white Americans.2 

Our study fits into this macroeconomics literature that examines the relationship between macroeconomic 

shocks and racial labor market differences; see, for example, Abell (1991), Fairlie and Sundstrom (1999), 

Thorbecke (2001), Carpenter and Rodgers (2004), Zavodny and Zha (2000), Hoynes, Miller, and Schaller 

(2012), and Borowczyk-Martins, Bradley, and Tarasonis (2018). Specifically, we investigate whether 

macroeconomic shocks exacerbate black-white inequality in the labor market via differential effects on the 

unemployment rate, employment-population ratio, and labor force participation rate. We study three 

fundamental macroeconomic shocks and potential drivers of business cycles: monetary policy shocks, 

aggregate demand shocks, and aggregate supply shocks, and examine how they impact the labor market 

outcomes for blacks and whites in the US. Further, within the labor market, we jointly focus on the 

unemployment rate, employment-population ratio, and labor force participation rate to determine if 

underlying changes in the labor market are driven by labor demand or labor supply dynamics. Our analysis 

uses monthly data from 136 macroeconomic time series for the years 1973 to 2017 and the factor augmented 

vector autoregression (FAVAR) framework of Bernanke, Boivin, and Eliasz (2005) and Stock and Watson 

(2011). Within this framework, we identify structural shocks using the sign restrictions identification 

strategy of Peersman (2005) and Uhlig (2005) and estimate the model using Bayesian estimation methods 

generalized by Rubio-Ramirez, Waggoner, and Zha (2010).  

Our work expands the existing literature in three important ways. First, while much of the literature has 

primarily focused on monetary shocks, our paper also studies aggregate demand shocks and aggregate 

supply shocks to determine if black and white Americans are impacted differently in the labor market from 

such cyclical disturbances.3 Therefore we study the labor market cyclicalities of racial groups conditional 

on these three fundamental sources of business-cycle fluctuations in one large dynamic common factor 

model. We also investigate the differential effects of these macroeconomic shocks across genders. Second, 

through variance decompositions, we assess the quantitative importance of the macroeconomic shocks in 

driving labor market dynamics across the racial groups.  

                                                           
1 Recent works that demonstrate how shocks can affect inequality include Coibion, Gorodnichenko, Kueng, and Silvia 

(2017), Kaplan and Violante (2018), Auclert (2019), and Furceri, Loungani, and Zdienicka (2018). 
2 Black workers often face lower wages and higher unemployment than white workers. Appendix A, figures A1-A3 

present summary labor market behavior of blacks and whites from 1973-2017. We note, in particular, that the 

unemployment rate of blacks was significantly higher than that of whites, while the employment to population ratio 

of blacks was significantly lower than that of whites during this period. 
3 Only a small number of studies have looked into non-monetary business cycle shocks (c.f. Ewing, Levernier, and 

Malik, 2002; Bredemeier and Winkler, 2017). 
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A final important contribution of our paper is the use of a factor-augmented vector autoregression (FAVAR) 

approach, which is a more rigorous econometric framework than is generally employed in this literature. 

The relatively small scale of the VAR models in the prior literature poses a question of whether or not all 

relevant information about the economy has been included in the analysis. It is well known that 

informationally deficient VARs can lead to severe bias in the transmission of shocks. FAVAR models allow 

for the study of economic concepts such as “economic activity”, “price level” or “monetary conditions” 

that are imperfectly observable and may not be captured by the single variables that are used in traditional 

VARs (Bernanke, et al., 2005; Forni and Gambetti, 2014; Bahadir and Lastrapes, 2015; Sun and De, 2019). 

Many alternative measures of these concepts may be informative and the FAVAR framework provides one 

integrated approach for combining multiple data series through factor analysis. Bernanke et al. (2005) 

further explain that combining multiple data series through factor analysis provides more accurate estimates 

of economic concepts as opposed to using single data series for each concept and may therefore better 

reflect the broader information set used by policymakers when making decisions.4 

A key step in applying the FAVAR methodology lies in identifying structural shocks correctly. We use the 

sign restrictions approach for identification of structural shocks in our study rather than the traditional 

Cholesky decomposition that has been previously used in the literature. The main advantage of the sign 

restrictions approach is that shocks are identified not based on a zero restriction in the short run or long run, 

but based on the direction of their impact on the variables in the system, thereby eliminating the need for 

strong a priori theoretical assumptions. This technique results in a more robust and less restrictive 

identification of shocks. In Section II, we expound on the advantages of our econometric model and 

identification strategy in more detail. It is our understanding that we are the first to use a FAVAR model to 

examine this research question. By conditioning our analysis on the broad information set in our integrated 

FAVAR framework and using the more robust sign restrictions identification strategy, we are able to more 

                                                           
4 For example, monetary policy in practice can be conventional and/or unconventional. As such, monetary policy may 

not be exclusively represented or measured by just the federal funds rate, but rather a whole package of actions by the 

Fed which may involve many different short-term interest rates, long term interest rates, and monetary aggregates. 

This situation is most reflective in the post-recession period (2008-2015), when the federal funds rate hit the zero 

lower bound and, in essence, became an ineffective policy tool. In response, the Fed resorted to unconventional 

monetary policies and other more quantitative measures of monetary policy tools to exert influence on the economy. 

During such regimes of unconventional monetary policy, using just one short term interest rate, such as the federal 

funds rate, in a VAR may not correctly measure true monetary policy. However the use of a “monetary policy factor” 

estimated from all different short term interest rates, long term interest rates and monetary aggregates, as an indicator 

of monetary policy in a FAVAR framework allows for conditioning the analysis on the true information set, and more 

correctly measures actual monetary policy (capturing both the conventional and unconventional policies).  
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accurately track the dynamic effects of macroeconomic shocks and business cycle fluctuations on the labor 

market conditions of racial groups.5  

Previewing our results, we report three principal findings from our empirical study. First, adverse 

macroeconomic shocks (negative demand, negative supply, and contractionary monetary policy shocks) 

lead to an increase in the unemployment rate and a decrease in the employment-population ratio, while the 

response of labor force participation rates is relatively small. Second, there appears to be strong 

heterogeneity in the labor market responses (in particular for the unemployment rate and the employment-

population ratio) to the adverse macroeconomic shocks faced by Americans across racial groups. The 

heterogeneous eff ects vary systematically across racial groups: the unemployment rate of blacks increases 

disproportionately and the employment-population ratio of blacks falls far more than that of whites. The 

implication is that business-cycle costs in terms of the labor market are disproportionately borne by black 

Americans and that racial inequality in the labor market rises in recessions. Our results indicate the strongest 

effects occur in recessions caused by supply side disturbances. We find that in response to an adverse supply 

shock, the unemployment rate of blacks increases by more than twice that of whites over a longer-term 

horizon. This result is further confirmed by the importance of supply shocks (variance decompositions) in 

our results. These findings are important because supply shocks have generally not been included in 

previous work on this topic. Third, macroeconomic shocks seem to play a non-trivial role in accounting for 

fluctuations in the unemployment rate and employment-population ratio, indicating that these shocks are 

important drivers of labor market conditions. Forecast error variance decompositions suggest that the 

contribution of macroeconomic shocks to labor market movements of blacks and whites is of a similar order 

of magnitude (15-20%) as the contribution of these shocks to other macroeconomic factors such as GDP or 

inflation.6  

In our study, we find strong evidence in favor of a labor demand channel of macroeconomic shock 

transmission in exacerbating racial inequality in the U.S. labor market. The impulse responses show that 

adverse macroeconomic shocks lead to an increase in the unemployment rate and a decrease in the 

employment-population ratio with very little effects on the labor force participation rate. Further, the 

variance decompositions show that these shocks account for a significant fraction of movements in the 

                                                           
5 Additionally, in section IV we test the robustness of our results by estimating a simple VAR (as opposed to a 

FAVAR) by employing different identification strategies. In all cases, we note that the magnitude of the impact of 

macroeconomic shocks on labor market outcomes of blacks and whites differ from our baseline model, reinforcing 

the importance of using a FAVAR approach and conditioning this sort of analysis on broad information set. See the 

robustness section for more details. 
6 Given that our model is linear, the dynamic effects are symmetric for positive and negative shocks. This means that 

if contractionary shocks affect adversely one of the sub-populations, then expansionary shocks can also affect it 

favorably. 
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unemployment rate and employment-population ratio, but again account for very little of movements in 

labor force participation rate. The impulse responses and variance decomposition results lend validity to 

the labor demand channel in transmission of macroeconomic shocks to the labor market. The transmission 

mechanism is as follows: adverse macroeconomic shocks slow down the economy (causing recessions), 

and lessen the overall aggregate labor demand leading to an increase in unemployment. These shocks do 

not affect labor supply decisions much, and therefore have small effects on labor force participation rate. 

Thus, following adverse macroeconomic shocks, it is the increase in unemployment rather than the decrease 

in labor force participation rate that is contributing to the declining employment-population ratio. Further, 

we find strong evidence of a heterogeneous impact of this labor demand channel of shock transmission on 

racial sub groups in the U.S. labor market, where the labor demand of black Americans is impacted 

disproportionately more from these shocks compared to white Americans. A natural question then is “what 

explains these differential effects?” We shed some light on the potential economic channels causing these 

differential effects.7 Blanchard (1995) argues that negative demand shocks have “ladder” effects that result 

in lower-skilled individuals being more adversely affected than workers on higher rungs of the employment 

ladder. Similarly, Blanchard and Katz (1997) document that less-skilled individuals have significantly 

higher labor supply elasticities relative to more-skilled individuals. Thus a fall in the demand for labor as 

the economy slows down will more greatly affect the overall employment prospects of less-skilled workers 

and the subsequent increase in unemployment following contractionary monetary policy shocks is naturally 

going to be much larger for lower-skilled individuals than for high-skilled workers. Since black workers 

have on average less education than white workers, the literature suggests that negative shocks will have 

larger effects on black workers relative to whites. Another intuitive explanation for the differential effect 

could be that different sectors of the economy are over- or under-represented by minorities and therefore 

sectoral differences in response to these shocks result in racial differences across the entire labor force. 

While Carpenter and Rodgers (2004) do not find much evidence in favor of this explanation, Bredemeier 

and Winkler (2017) find evidence that differential industry or occupational responses to macroeconomic 

shocks drive the differential labor market responses of blacks and whites.8 Hoynes et al. (2012) also 

                                                           
7 Note that our empirical study does not examine why the black and white unemployment rates and employment-

population ratio respond differently to exogenous monetary policy shifts and other macroeconomic fluctuations. We 

are constrained by the unavailability of high frequency time series data on characteristics of black and whites as well 

as measures of racial discrimination. As discussed, the literature that compares labor market patterns among whites 

and non-whites suggests that differences in educational attainment, demographics, location, skills, experience, 

industrial representation, and racial discrimination may play a role in explaining the differential labor market 

responses. Future micro level research should examine why the labor markets of blacks and whites show different 

cyclical responses to macroeconomic shocks. 
8 Bredemeier and Winkler (2017) argue, for example, that dynamics in employment ratios between genders and 

education groups can be related to the higher likelihood of men and the less-educated to work in construction-intense 

sectors that are very sensitive to supply shocks. 
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document that the demographic composition of sectoral employment and differences in hiring rates across 

age groups can account for significant differences in employment volatilities among population sub groups 

and minorities. 

The rest of this paper proceeds as follows. Section II details the data used in this study as well as an 

explanation of the FAVAR approach. Section III presents the results and subsequent discussion. Section IV 

reports robustness checks while section V concludes. 

II. Empirical Model and Data 

Empirical Model  

The purpose of our study is to examine the impact of macroeconomic shocks on labor market outcomes 

across racial groups. To achieve our objective, we make use of a factor-augmented vector autoregression 

framework (Bernanke, Boivin, and Eliasz, 2005 and Stock and Watson, 2011). Our primary motivation in 

using a FAVAR model are its multiple distinct advantages over traditional low-dimensional VARs. As 

mentioned above, FAVAR models provide an integrated approach for combining multiple time series 

through factor analysis. Fernald et al. (2014) further argue that estimated latent factors provide for more 

accurate and consistent measures of economic concepts than any single reported data series. The richer 

information set in the FAVAR model more closely reflects the true information set used by private 

businesses, and public policy makers, and assists in correct measurement of structural shocks. We therefore 

make use of the more recent FAVAR framework over a standard VAR framework for our study, allowing 

us to conduct our analysis on a much larger and richer information set than a traditional VAR would allow. 

We explain our model below. 

 

Let 𝑋𝑡 be a 𝑛-order vector stochastic process for a set of “informational macroeconomic observables”, and 

𝐹𝑡 be a 𝑞- order vector of “common latent factors”. The informational observables primarily assist in 

extracting common latent factors. Λ is the 𝑛 × 𝑞 matrix of “factor loadings”. Given a time series realization 

of  𝑋𝑡 and the observable subset of 𝑌𝑡, we estimate the following dynamic common factor model of 

Bernanke et al. (2005), and Stock and Watson (2011), in Equations (1) and (2). The FAVAR model in state-

space form is given by the following: 

𝑋𝑡 =  Λ𝐹𝑡 +  𝜐𝑡             (1) 

[
𝐹𝑡

𝑌𝑡
] = 𝐵(𝐿) [

𝐹𝑡−1

𝑌𝑡−1
] +  [

𝜖𝑓𝑡

𝜖𝑦𝑡
]          (2) 

Eq. (2) can be more compactly written as: 

𝑍𝑡 = 𝐵(𝐿)𝑍𝑡−1 +  𝜖𝑧𝑡           (3) 

where, 𝑍𝑡 follows the linear dynamic process: 
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𝑍𝑡 = 𝐵1𝑍𝑡−1 + 𝐵2𝑍𝑡−2 … +  𝐵𝑝𝑍𝑡−𝑝 + 𝜖𝑧𝑡         (4) 

𝑍𝑡 is an 𝑚 × 1 vector of information at date 𝑡 = 1, … . . , 𝑇, 𝐵𝑖 are coefficient matrices of dimension 𝑚 × 𝑚 

and 𝜖𝑧𝑡 is the one-step ahead forecast error with variance-covariance matrix Σ. The system in Eq. (3) is the 

reduced form from a dynamic structural model. Our objective is identifying how variables in the system 𝑍𝑡 

respond to aggregate macroeconomic structural shocks. The structural counterpart of Eq. (3) in moving 

average form is given by: 

𝑍𝑡 = (𝐼 − 𝐵𝑧𝐿)−1𝐷𝑧𝑢𝑧𝑡                                                     (5) 

𝑍𝑡 = (𝐷0 +  𝐷1𝐿 + 𝐷2𝐿2 + ⋯ )𝑢𝑧𝑡                     (6) 

where, 𝑢𝑧𝑡 is a vector of macroeconomic structural shocks, and 𝐸(𝑢𝑧𝑡𝑢𝑧𝑡
′) is normalized to be the identity 

matrix. The mapping from the reduced form to the structural form entails restrictions only on the covariance 

structure:  

Σ = 𝐸(𝜖𝑧𝑡𝜖𝑧𝑡
′ ) =  𝐷𝑧𝐸(𝑢𝑧𝑡𝑢𝑧𝑡

′)𝐷𝑧
′ =  𝐷𝑧𝐷𝑧

′         (7) 

Once we identify the 𝑚 × 𝑚 matrix 𝐷𝑧 using this mapping (Equation 7), we obtain the dynamic multipliers 

of interest from Equation (2) using Equations (3-6).9  

 

Data and Model Specification 

Our dataset consists of monthly time series data for 136 macroeconomic variables for the U.S. economy 

from 1973:01 to 2017:04. We obtain the data from the St. Louis Federal Reserve Economic Data (FRED), 

International Financial Statistics (IFS), Bureau of Labor Statistics (BLS), and Institute for Supply 

Management (ISM), and seasonally adjust them prior to use. We take first differences of the logarithm of 

the variables to induce stationarity, except for those reported in percent form, which we use directly.10 We 

provide a detailed description of the data (factors and observables) and their transformation, as well as 

construction of the latent factors and their loadings in Appendix A. 

We estimate the model using the two-step principal component approach (Bernanke et al., 2005; Stock and 

Watson, 2011; Bahadir and Lastrapes, 2015; De and Sun, 2019; among others use this same approach) in 

which the factors are estimated by principal components prior to estimation of the FAVAR. The first step 

is to extract the common latent factors (Ft). The observable subset 𝑋𝑡 in Eq. (1) consists of monthly time 

series of 118 macroeconomic variables over the sample period.11 We partition 𝑋𝑡 into four subsets of  similar 

                                                           
9 Note that we need not fully identify 𝐷𝑧 because we are solely interested in three structural macroeconomic 

disturbances spanning the economy: aggregate demand shock, aggregate supply shock, and monetary policy shock. 

We therefore need to impose identifying restrictions only to columns of matrix 𝐷𝑧 that correspond to the above three 

structural shocks. 
10 We follow Bernanke et al. (2005) for choice of series and their transformations. See Appendix A for more 

information. 
11 The remaining 18 variables comprise of different labor market measures of the racial groups and are used as 

observables in our FAVAR. 
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economic concepts: economic activity, price level, interest rate, and money supply, and extract a static 

factor from each of the four subsets: �̂�𝑠𝑡 , 𝑠 ∈ (1,4). For each subset 𝑠, we estimate �̂�𝑠𝑡   as the first principal 

component of 𝑋𝑠𝑡: �̂�𝑠𝑡 = (
1

𝑛
) Λ̂𝑠

′
𝑋𝑠𝑡, where Λ̂𝑠 contains the eigenvectors of 𝑋𝑠𝑡, normalized so that 

(
1

𝑛
) Λ𝑠

′ Λ𝑠 = 𝐼. Thus {�̂�1𝑡, �̂�2𝑡, �̂�3𝑡 , �̂�4𝑡  } are the estimated common latent factors that serve as a proxy 

respectively for economic activity, price level, interest rate, and money supply in the United States. The 

“economic activity” factor is loaded with 74 indicators broadly reflecting overall macroeconomic 

conditions and includes industrial production, employment, income, labor earnings, capacity utilization, 

consumption, business and residential investment, manufacturing, consumer and business sentiment, crude 

oil price, current account and overall trade activities in the U.S. The “price” factor is loaded with 28 

different consumer and producer prices as well as import and export prices. The “interest rate” factor is 

loaded with 8 treasury interest rates of different maturities as well as the bank prime loan rate. The “money 

supply” factor is loaded with 8 measures of monetary aggregates. The four estimated factors: economic 

activity, price level, interest rate, and money supply comprise the macroeconomic sub-system.  

The observable subset 𝑌𝑡  in Eq. (2) includes the labor market measures of black and white racial groups 

that are the variables of primary interest to us. We estimate models separately for unemployment, 

employment-population, and labor force participation. This leads to three labor market model specifications 

for the racial groups. Each FAVAR,  [ 𝑍𝑡]′  in Eq. (3) includes the four latent factors (the economic activity 

factor, price factor, interest rate factor, and money supply factor) in  [𝐹𝑡]′:  [�̂�1𝑡, �̂�2𝑡 , �̂�3𝑡, �̂�4𝑡]′ comprising 

the macroeconomic subsystem, and the following pair of labor market observables of whites and blacks in 

 [ 𝑌𝑡]′,  [𝑌1𝑡 , 𝑌2𝑡]′ : A) unemployment rate of whites and blacks, B) employment-population ratio of whites 

and blacks, C) labor force participation rate of whites and blacks. We estimate the three FAVAR models 

separately for each shock under investigation.12  

Identification and Estimation 

We use the sign restriction strategy of Peersman (2005) and Uhlig (2005) to identify structural shocks in 

our work.13 Table 1 summarizes the sign restrictions used to identify the structural shocks in our model. 

                                                           
12 We also disaggregate the racial groups by gender and estimate separate FAVAR models for the race-gender effect. 

We estimate an 8 factor/variable FAVAR model with 4 factors: economic activity factor, price factor, interest rate 

factor, money supply factor and 4 observables: unemployment rate of black male, unemployment rate of black female, 

unemployment rate of white male, unemployment rate of white female for each of the three shocks. We present the 

race gender differential responses in section III C. 
13 Many studies in the literature identify monetary policy shocks using zero restrictions in the short run and long run. 

However, there is disagreement regarding the use of such identification strategies. Faust and Leeper (1997) show that 

substantial distortions in the estimations are possible due to measurement errors when using zero restrictions in the 

long run. As well, Canova and Pina (1999) argue that there is not enough theoretical evidence to justify a zero 

contemporaneous impact of shocks on output and such a restriction is also not consistent with a large family of general 
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After a negative demand shock, the response of economic activity and price is not positive, and there is not 

an immediate increase in the interest rate. Following, an adverse supply shock, economic activity does not 

increase and prices and interest rates do not fall over a selected horizon. Finally, we identify a contractionary 

monetary policy shock as one that does not lead to an increase in economic activity, price level, and nominal 

money, or a decrease in the interest rate over a selected horizon. It is important to note here that no 

restrictions are imposed on the labor market measures of blacks and whites in our study; we are agnostic 

about the variables under investigation.  

<Table 1 here> 

 

We fit the FAVAR in Equations (3-4) with seven lags in first differences of the logarithm of the variables 

except those reported in percentages which we use directly (for example the interest rate, unemployment 

rate, employment-population ratio, LFPR; see Appendix A for data descriptions and transformations). We 

also add a constant and a time trend to Equations (3-4). The time period over which we impose sign 

restrictions to identify the structural shocks is k = 2 months, including the impact period of the shock. We 

use Bayesian methods (with Jefferey’s prior) to estimate the posterior densities of the parameters, 

conditional on observing the sample data, for the baseline model and alternatives to check for robustness 

of different model specification.14 None of the results discussed in section III are sensitive to increasing the 

common lag in the VAR to twelve lags or to assuming the sign-restriction horizon to be 3-6 months. We 

report the median as well as the 16% and 84% quantiles for the sample of impulse responses. We also report 

the forecast error variance decompositions to assess the quantitative importance of each shock in explaining 

labor market dynamics. 

 

 

                                                           
equilibrium models. To overcome these shortcomings, Canova and De Nicolo (2002), Uhlig (2005), Peersman (2005), 

Farrant and Peersman (2006), Scholl and Uhlig (2008), Peersman and Straub (2009), Mountford and Uhlig (2009), 

Abdallah and Lastrapes (2013), and De and Sun (2019) among others use sign restrictions for identification of 

structural shocks. The advantage of the sign restrictions approach is that shocks are identified based on the direction 

of their impact on the variables in the system; thus eliminating the need for strong a priori theoretical assumptions. 

Further, because shocks are identified based upon the direction of their impact, sign restrictions can eliminate any 

kind of puzzling impulse responses (which are considered failures in identification) by construction (Uhlig, 2005). 

Peersman (2005) confirms that if conventional identification strategies (Cholesky decomposition) produce impulse 

responses which are consistent with the sign restrictions, then these responses mostly lie in the tails of the distributions 

of the set of all impulse responses admitted by the sign restrictions. 
14 Please see Appendix B for technical estimation details. For complete details of the algorithm refer to Uhlig (2005, 

Appendix B.1, pp 409-417) and Rubio-Ramirez, Waggoner, and Zha (2010).  
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III. Results 

III A.  The effects of macroeconomic shocks on racial labor market differences  

In this section we explain the effects of macroeconomic shocks on labor market outcomes for blacks and 

whites. Figures 1-6 report the impulse responses of the macroeconomic factors (economic activity, price 

level, interest rate, and money supply), and labor market measures of blacks and whites (unemployment 

rate, employment-population ratio, and labor force participation rate) to the three structural shocks: demand, 

supply, and monetary policy. They comprise our main results. 

Aggregate Demand Shock 

We first consider the effects of an adverse demand shock on labor market outcomes. The results are reported 

in Figures 1 and 2. Figure 1 presents the full set of impulse responses from the FAVAR for the three labor 

market model specifications: (A) unemployment rate, (B) employment-population ratio, (C) labor force 

participation rate, of blacks and whites respectively to a negative demand shock. In response to a negative 

demand shock, economic activity, prices, and interest rates fall, lending justification for our identification 

scheme discussed in Table 1. In response to a one standard deviation negative aggregate demand shock, 

economic activity declines by 0.80 percent (at its lowest point) over a two-month horizon before increasing 

and reaching its long run normal level. Further, prices fall by 0.60 percent on impact and remain 

permanently lower at -1.10 percent. The adverse demand shock prompts an expansionary monetary policy 

in the form of lower interest rates and higher money supply. The response of economic activity, prices, 

interest rates, and money supply are consistent with what we would expect of a negative aggregate demand 

shock and suggest that our demand shock has been plausibly identified.15  

<Figure 1 > 

The main focus of our paper is the labor market responses of blacks and whites to this shock. In Figure 1A, 

we note that the unemployment rates of both blacks and whites increase in response to the negative demand 

shock, however the magnitude of the impact differs across the two racial groups. While the unemployment 

rate of whites increases by only 0.12 percentage points, the unemployment rate of blacks increases by as 

much as 0.19 percentage points (1.58 times more) over a 5 to 10-month horizon before approaching their 

original levels. We find strong heterogeneity in unemployment responses faced by blacks and whites, where 

black unemployment increases disproportionately more than that of whites. In Figure 1B, we note that the 

employment-population ratios of both blacks and whites fall in response to the adverse demand shock. 

Again the fall is larger in magnitude for blacks compared to whites. While the employment-population ratio 

                                                           
15 The responses of the macroeconomic subsystem (economic activity, price level, interest rate, and money supply) 

to a one standard deviation negative demand shock are similar in all three model specifications (Figures 1A-1C). 
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of blacks falls by about 0.12 percentage points, that of whites falls by 0.09 percentage points over a 5 to 

10-month horizon before approaching their original levels. Lastly, in Figure 1C we note that there is little 

response in the labor force participation rate of both black and whites to the adverse demand shock.16  

Figure 2 presents a summary comparison of the labor market responses of blacks and whites to the negative 

demand shock (estimated from the FAVAR in Figure 1). The heterogeneous responses of the 

unemployment rate and employment-population ratio faced by blacks and whites are evident in Figures 2A 

and 2B. The left panel in each row of figures shows the labor market responses of blacks and whites, while 

the right panel provides the labor market response of blacks minus whites with confidence intervals. In 

particular we note that the unemployment response of blacks minus whites increases with a peak differential 

response of 0.07 percentage points over a 5 to 10-month horizon (Figure 2A).  

<Figure 2 Here> 

Summarizing these results, we find that that a negative aggregate demand shock lowers the employment-

population ratio and increases the unemployment rate, but has little effect on the labor force participation 

rate. The lack of response from the labor force participation rate coupled with the strong response from the 

unemployment rate and employment-population ratio suggests the labor market affects are being driven by 

changes in labor demand rather than labor supply (as labor force participation really does not respond much 

to the shock). We infer from our results that the declining employment-population ratio is a consequence 

of increases in unemployment rather than decreases in labor force participation rates. Further, the adverse 

demand shock has differential effects across the two racial groups, hurting blacks far more than whites. 

Aggregate Supply Shock 

Next we discuss the effects of an adverse supply shock on labor market outcomes of blacks and whites. The 

results are reported in Figures 3 and 4. Figure 3 presents the full set of impulse responses from the FAVAR 

for the three labor market model specifications (of blacks and whites) to a negative supply shock. In 

response to a one standard deviation adverse supply shock, economic activity declines and bottoms out at -

0.75 percent over a 15-month horizon before starting to rise slowly. The price level increases permanently 

to 1.20 percent in the long run. In response to the adverse supply shock, the interest rate increases reaching 

a peak of 0.28 percentage points and the money supply declines by about 0.60 percent (at its minimum) 

over a 0 to 5-month horizon, indicating a dominance of disinflationary monetary policy. Again we see that 

                                                           
16 The LFPR response to adverse demand shocks may seem counter-intuitive in that the LFPR for whites is affected 

more than blacks in response to adverse demand shocks. However, the effect for both whites and blacks is quite small 

suggesting that adverse demand shocks do not greatly affect either blacks or whites. As such, we are not overly 

concerned about these seemingly puzzling results. 
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the response of economic activity, prices, interest rates, and the money supply to the negative aggregate 

supply shock is consistent with standard macroeconomic theory and the sign restrictions identification 

strategy employed in this paper (see Table 1), suggesting that the supply shock has been correctly 

identified.17 

<Figure 3 Here> 

Figure 4 focuses only on the differential labor market responses of blacks and whites to the adverse supply 

shock (estimated from the FAVAR in Figure 3).  

<Figure 4 Here> 

A negative aggregate supply shock leads to an increase in the unemployment rate of black as well as white 

Americans, but there is strong heterogeneity across the groups with the increase for black Americans being 

disproportionately larger as compared to whites. While the unemployment rate of whites increases by only 

0.10 percentage points, that of blacks increases by as much as 0.25 percentage points over a 30 to 35- month 

horizon. Further, the unemployment response of black minus white increases, with a peak differential 

response of 0.15 percentage points over a 30 to 35-month horizon (Figure 4A). There also appears to be 

strong heterogeneity in responses of the employment-population ratio. The black employment-population 

ratio records a much larger decline than the white ratio by as much as 0.16 percentage points compared to 

just 0.10 percentage points for whites over a 30 to 35-month horizon (Figure 4B). Lastly, we observe little 

response of the LFPR and not much difference between the black and white samples (Figure 4C).   

In sum, in response to a negative supply shock we find the employment-population ratio declining with the 

unemployment rate rising and little change in the labor force participation rate. Adverse supply shocks 

lower the employment-population ratio by acting primarily through the labor demand channel, that is, by 

increasing the unemployment rate and not by decreasing the labor force participation rate. Our results 

provide supporting evidence that the effect on labor market outcomes is primarily a result of the demand 

for labor and not supply of labor. Further, adverse supply shocks have considerable long run differential 

effects on the labor market outcomes of blacks and whites, hurting blacks disproportionately more than 

whites; these differential effects appear to be stronger and more permanent compared to those found for the 

adverse demand shocks discussed previously. 

  

                                                           
17 The responses of the macroeconomic subsystem to a one standard deviation negative supply shock is similar in all 

three model specifications (Figures 3A-3C). 
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Monetary Policy Shock 

Our final results are those for a contractionary monetary policy shock. Figures 5 and 6 present the impulse 

responses for a contractionary monetary policy shock.  

<Figure 5 Here> 

Figure 5 details the full set of impulse responses from the FAVAR for the three labor market model 

specifications (of blacks and whites) to a contractionary monetary policy shock. A one standard deviation 

contractionary monetary policy shock leads to an increase in the interest rate by 0.20 percentage points and 

a decline in money supply by 0.35 percent on impact. In response to a one standard deviation contractionary 

monetary policy shock, economic activity falls and reaches a minimum of 0.60 percent over a 0 to 5-month 

horizon before slowly returning to its original long run level. The price level in the economy declines 

permanently by 0.50 percent. The impulse responses of interest rates, nominal money, economic activity, 

and price series, discussed above, lend validity to the identification scheme employed in this research (sign-

restriction), once again suggesting reliability in the results for all other series.18  

Figure 6 focuses on the differential labor market responses of blacks and whites to the contractionary 

monetary policy shock (estimated from the FAVAR in Figure 5). In response to a contractionary monetary 

policy shock, the unemployment rates of blacks and whites increase, but that of blacks increases 

disproportionately more than that of whites. While the unemployment rate of whites increases by 0.13 

percentage points, that of blacks increases by 0.23 percentage points over a 15 to 20-month horizon (Figure 

6A).  Therefore the black-white unemployment gap rises, with a peak differential response of 0.10 

percentage points over a 15 to 20-month horizon (Figure 6A).19  

<Figure 6 Here> 

Figures 6B-6C present the responses of the employment-population ratio and labor force participation rates 

of blacks and whites respectively to a contractionary monetary policy shock. Again, we observe that the 

employment-population ratio falls across both racial groups, exhibiting a similar pattern: the employment-

population ratio of blacks falls more relative to whites. Following contractionary monetary policy, the 

employment-population ratio among blacks falls close to twice (0.20 percentage points) as much as that of 

whites (0.10 percentage points) over a 15 to 20-month horizon (Figure 6B). The labor force participation 

                                                           
18 The responses of the macroeconomic subsystem to a one standard deviation contractionary monetary policy shock 

is similar in all three model specifications (Figures 5A-5C). 
19 Consistent with Thorbecke (2001), Carpenter and Rodgers (2004), and Zavodny and Zha (2000) we confirm that 

the increase in unemployment following monetary contraction is much larger for black Americans than for white 

Americans. 
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response to policy shocks is relatively small (see Figure 6C). This finding indicates that contractionary 

monetary policy lowers the employment-population ratio primarily by raising the unemployment rate and 

not by reducing the labor force participation rate. An increase in interest rates slows down the economy and 

lessens overall aggregate labor demand leading to a decline in the probability of employment for any given 

individual thereby increasing unemployment (consistent with Carpenter and Rodgers, 2004).  

Overall, we find strong evidence for differential effects of contractionary monetary policy shocks on labor 

market outcomes for blacks and whites. The heterogeneous effects of the policy shocks vary systematically 

across racial groups: the unemployment rate of blacks increases disproportionately and the employment-

population ratio of blacks falls far more than that of whites. We note that the sensitivity of the 

unemployment rate and the employment-population ratio of black Americans is much higher than that of 

white Americans to policy shocks. 

III B.  How important is the contribution of macroeconomic shocks to labor market movements of 

Blacks and Whites? 

In this section we consider the extent to which macroeconomic shocks can account for labor market 

dynamics in the U.S. That is, whereas the previous section focuses on characterizing whether 

macroeconomic shocks affect the labor market outcomes of the racial groups, we now turn to the question 

of assessing the quantitative importance of this relationship. Variance decompositions report what fraction 

of the movement in the variables can be accounted for by the structural shocks. If a shock explains a large 

fraction of the variation in a reported variable, then the shock is an important driver of movements in the 

variable. This measure provides one metric of the extent to which demand, supply, and monetary policy 

shocks are quantitatively important in driving labor market dynamics. Table 2 reports the variance 

decomposition results for the three labor market model specifications: (A) unemployment rate, (B) 

employment-population ratio, and (C) labor force participation rate, of blacks and whites respectively to 

the three structural shocks. 

<Table 2 here> 

Aggregate Demand Shock 

We first consider the share of the variance in labor market outcomes accounted for by aggregate demand 

shocks over our sample period. We find that aggregate demand shocks account for 14-17% of the variation 

in the unemployment rate and 10-15% of the variation in the employment-population ratio of blacks and 

whites, suggesting that these shocks play a non-trivial role in accounting for cyclical labor market dynamics. 

On the other hand, they account for only 2-3% of the movement in the labor force participation rate for 
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both white and black workers. Our results suggest that demand shocks explain a considerable fraction of 

variation in the unemployment rates and the employment-population ratio of blacks and whites, while 

explaining very little for the labor force participation rate of the racial groups, indicating that these shocks 

are important drivers of labor demand for blacks and whites (as opposed to labor supply).  

Aggregate Supply Shock 

Next, we discuss the share of the variance in labor market outcomes explained by aggregate supply shocks. 

Similar to demand shocks, supply shocks also explain a significant fraction of the variation (15-20%) in 

unemployment rates and employment-population ratio of blacks and whites in the long run, while 

explaining very little (only 2-4%) of the variation in the labor force participation rate, again indicating that 

these shocks are important drivers of labor demand.  

Monetary Policy Shock 

Finally, we turn to assessing the quantitative importance of monetary policy shocks in explaining cyclical 

labor market dynamics. The results confirm the importance of monetary policy shocks in explaining 

fluctuations in the labor market outcomes of blacks and whites. Monetary policy shocks explain 17-22% of 

the variation in the unemployment rates and employment-population ratio of blacks and whites over the 

medium to long run, which is evidence that these shocks are important drivers of labor market movements 

across both racial groups. Monetary policy shocks appear to play a non-trivial role in accounting for 

fluctuations in the unemployment rate and employment-population ratio of blacks and whites. The forecast 

error variance decompositions show that the contribution of monetary policy shocks to fluctuations in the 

unemployment rate and employment-population ratio of blacks and whites is of a similar order of magnitude 

as the contribution of these shocks to other macroeconomic factors like economic activity and inflation, 

indicating that these shocks are important and should be taken into account when implementing 

disinflationary guiding policy. Further, the policy shocks explain only 3-4% of the movement in the labor 

force participation rate, suggesting that monetary policy shocks more dominantly affect labor demand as 

opposed to labor supply. 

III C.  The effects of macroeconomic shocks on labor market differences by gender 

In this section we discuss the impact of macroeconomic shocks on labor market outcomes across racial 

groups by gender. Figures 7, 8, 9 compare the impulse responses of the unemployment rate for black males, 

black females, white males, and white females to a one standard deviation adverse demand shock, adverse 

supply shock, and contractionary monetary policy shock respectively. Overall, we find that the male 

unemployment rate is generally more sensitive and increases more in response to business cycle shocks 

compared to the female unemployment rate and that within each gender type blacks are far more affected 
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than their white gender counterparts. Our primary findings discussed in previous sections continue to hold: 

black males and black females suffer more than white males and white females from these business cycle 

shocks. Adverse supply shocks have the strongest and more permanent impact on the labor market 

outcomes of blacks and whites. In sum, business cycle shocks in terms of their costs in the labor market is 

disproportionately borne by black males and black females.  

 

<Figures 7, 8, 9 here> 

 

IV. Robustness 

In this section we test the robustness of our findings along several dimensions. First, we employ a different 

empirical specification. We assume that contemporaneous fluctuations in the macro economy (economic 

activity, price, interest rate, and money supply) are only driven by the three structural macroeconomic 

shocks (demand, supply and monetary policy), that is, the macro economy responds instantaneously to the 

structural macroeconomic innovations but does not respond instantaneously to labor market innovations. 

This entails restricting the contemporaneous impact matrix of the orthogonalized error terms of the macro-

subsystem block lower triangular, and then imposing sign restrictions on the estimated impulse responses 

of the factors in the macro-subsystem.20 Second, following Carpenter and Rodgers (2004), we employ the 

lower triangular Cholesky decomposition in our FAVAR model to identify the structural monetary policy 

shock. Third, we estimate a joint FAVAR model with all three labor market variables (unemployment rate, 

employment-population ratio, and labor force participation rate) in a single system. Finally, we estimate a 

simple structural sign-identified VAR model for a system of variables including standard measurements of 

economic activity (index of industrial production), price level (consumer price index), interest rate (federal 

funds rate), and money supply (M2 money supply). The results of these models are reported in Appendix 

C.  

Overall, our results are qualitatively robust to changes in model specification, identification, and estimation. 

In all cases we find that adverse macroeconomic shocks have differential effects on labor market outcomes 

                                                           

20 Note that equation 5 is our structural model, where 𝑢𝑧𝑡 =  [
𝑢𝑡

𝑚𝑎𝑐𝑟𝑜

𝑢𝑡
𝑙𝑎𝑏𝑜𝑟 ] is the vector of orthogonal structural shocks, 

and 𝐷𝑧 is the contemporaneous impact matrix of the vector of the orthogonalized error terms 𝑢𝑡
𝑚𝑎𝑐𝑟𝑜 and 𝑢𝑡

𝑙𝑎𝑏𝑜𝑟 .  

𝑢𝑡
𝑚𝑎𝑐𝑟𝑜 captures the structural macroeconomic shocks and 𝑢𝑡

𝑙𝑎𝑏𝑜𝑟 captures the shocks specific to the labor market. 

Following Lastrapes (2005), we restrict 𝐷𝑧 to be block lower triangular. Doing so prevents the macro economy from 

responding contemporaneously to labor market shocks, but allows the labor market to respond contemporaneously to 

structural macroeconomic shocks. 
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for blacks and whites, hurting blacks disproportionately more than whites. However, quantitatively, the 

magnitude and persistence of the results differ. These quantitative differences therefore reinforce the 

importance of conditioning this sort of analysis on a broad information set and accounting for the full 

interaction between all the different macroeconomic variables when studying the transmission of structural 

shocks on the labor market. In most of our robustness checks the labor market differences between black 

and whites are more pronounced than what we find in our baseline model. We note that by using our current 

sign-identified FAVAR approach, our main findings are a fairly conservative estimate of the impact of 

macroeconomic shocks on racial labor market differences 

 

V. Conclusion 

The income gap between black and white Americans has been consistent and growing over the last four 

decades. As stated by Hoover et. al (p. 587, 2015) “No economy will reach the frontier of its productivity 

without full engagement of all of its citizens and the persistence of this income gap suggests that a sizeable 

proportion has not been fully engaged in the economy.” One of the key ways to help in closing the income 

gap is through employment opportunities. In this paper, we attempt to answer an important question in the 

literature of macroeconomics, labor markets, and racial inequality: how do macroeconomic shocks affect 

the labor market outcomes across racial groups? We utilize a factor augmented vector autoregression 

framework to study three fundamental macroeconomic shocks and potential drivers of business cycles: 

monetary policy shocks, aggregate demand shocks, and aggregate supply shocks, and examine how they 

impact the labor market outcomes of blacks and whites in the U.S.  

We document three principal findings from our study. First, adverse macroeconomic shocks (negative 

demand shocks, negative supply shocks, and contractionary monetary policy shocks) lead to an increase in 

the unemployment rate and a decline in the employment-population ratio among Americans. The impact of 

supply shocks on the labor market is stronger and more permanent compared to demand shocks and 

monetary policy shocks. The labor force participation response is small in response to all three 

macroeconomic shocks. The strong response of unemployment and a lack of response in the labor force 

participation rate lends validity to the importance of labor demand in transmission of macroeconomic 

shocks through to the labor market. Second, there appears to be strong heterogeneity in the labor market 

responses (unemployment rate and employment-population ratio) faced by Americans across different 

racial groups to these adverse macroeconomic shocks. The heterogeneous effects vary systematically across 

racial groups: the unemployment rate of blacks increases disproportionately and the employment-

population ratio of blacks falls far more than that of whites. Black Americans’ labor market outcomes 

appear to be significantly more sensitive to macroeconomic shocks than white Americans. This implies that 
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business-cycle costs are disproportionately borne by black Americans and that racial inequality in the labor 

market rises in recessions. The strongest impact is found in recessions caused by supply side disturbances. 

Third, macroeconomic shocks seem to play a non-trivial role in accounting for fluctuations in the 

unemployment rate and employment-population ratio, which is further suggestive of evidence that these 

shocks are important drivers of labor market movements (particularly of labor demand) across blacks and 

whites. We find strong evidence in favor of the labor demand channel of macroeconomic shock 

transmission in exacerbating racial inequality in the U.S. labor market.   

We document that contractionary monetary policy shocks exacerbate racial labor market differences and 

account for 15-20 percent of the labor market movements for blacks and whites. In particular, we find that 

contractionary monetary policy shocks reduce the employment-population ratio among black Americans 

almost twice as much as that for white Americans, primarily due to an increase in unemployment and not 

a decline in labor force participation. Monetary policymakers should take these heterogeneous effects 

across racial groups into account when implementing disinflationary guiding policy. Additionally, we find 

that negative supply shocks also have a larger impact on black Americans, suggesting that a broader social 

safety net in general may be warranted to ameliorate these disparate effects.
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Table 1: Sign Restrictions  

 

 

 

Factors/Observables 

Structural Shocks  

Economic 

Activity 

(Estimated 

Latent 

Factor) 

Price Level 

 

(Estimated 

Latent 

Factor) 

Interest 

Rate 

(Estimated 

Latent 

Factor) 

Money 

Supply 

(Estimated 

Latent 

Factor) 

Labor 

Market 

Measure 

Whites 

(Observable) 

Labor 

Market 

Measure  

Blacks 

(Observable) 

Aggregate Demand  ≤      ≤ ≤               ?          ?         ? 

Aggregate Supply  ≤     ≥ ≥               ?          ?         ? 

Monetary Policy ≤     ≤ ≥      ≤          ?         ? 

Note: This table summarizes the sign restrictions to identify exogenous negative innovations to aggregate supply, 

aggregate demand, and monetary policy in the United States. We adopt the sign restrictions of Peersman (2005) and 

Uhlig (2005) to identify these structural macroeconomic shocks. No restrictions are imposed on the labor market 

measures of whites and blacks. We are agnostic about the labor market response of the racial groups under 

investigation. 
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Figure 1. Impulse Responses of Blacks and Whites to an Adverse Demand Shock 

A. Unemployment Rate 

 

B. Employment-Population Ratio  

 

C. Labor Force Participation Rate (LFPR) 

 

Note: The above figure presents impulse responses to a one standard deviation adverse demand shock using sign restrictions 

approach.  The three lines are 16% quantile, the median and the 16% quantile of the posterior distribution.



 

Figure 2. Responses of Blacks, Whites, and Blacks Relative to Whites to an Adverse Demand Shock 

A. Unemployment Rate 

 

B. Employment-Population Ratio 

 

C. Labor Force Participation Rate (LFPR)  

 

Note: This figure presents the differential labor market responses of blacks and whites to the negative demand shock (estimated from the FAVAR in Figure 1). The left panel in each 

row compares the labor market responses of blacks and whites, while the right panel reports the labor market response of black minus white with confidence intervals. 



 

Figure 3. Impulse Responses of Blacks and Whites to an Adverse Supply Shock 

A. Unemployment Rate 

 
 

B. Employment-Population Ratio  

 
 

C. Labor Force Participation Rate (LFPR) 

 

Note: The above figure presents impulse responses to a one standard deviation adverse supply shock using sign restrictions 

approach. The three lines are 16% quantile, the median and the 16% quantile of the posterior distribution.



 

Figure 4. Responses of Blacks, Whites, and Blacks Relative to Whites to an Adverse Supply Shock 
A. Unemployment  Rate 

 

B. Employment-Population Ratio  

 

C. Labor Force Participation Rate (LFPR) 

 

Note: This figure presents the differential labor market responses of blacks and whites to the negative supply shock (estimated from the FAVAR in Figure 3). The left panel in 

each row compares the labor market responses of blacks and whites, while the right panel reports the labor market response of black minus white with confidence intervals.



 

Figure 5. Impulse Responses of Blacks and Whites to a Contractionary Monetary Policy 

Shock 

A. Unemployment Rate 

 

B. Employment-Population Ratio  

 

C. Labor Force Participation Rate (LFPR) 

 

Note: The above figure presents impulse responses to a one standard deviation contractionary monetary policy shock using sign 

restrictions approach. The three lines are 16% quantile, the median and the 16% quantile of the posterior distribution.



 

Figure 6. Responses of Blacks, Whites, and Blacks Relative to Whites to a Contractionary Monetary Policy Shock 

A. Unemployment Rate 

 

B. Employment-Population Ratio 

 

C. Labor Force Participation Rate (LFPR) 

 

Note: This figure presents the differential labor market responses of blacks and whites to the contractionary monetary policy shock (estimated from the FAVAR in Figure 5). The 

left panel compares the labor market responses of blacks and whites, while the right panel reports the labor market response of black minus white with confidence intervals. 
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Table 2: Variance Decompositions  

Factors/Observable K-step ahead forecast error variance that can be explained by (in %) 

 

Demand shock Supply shock Monetary Policy shock 

1-year 2-year 1-year 8-year 1-year 6-year 

A.  Unemployment Rate        
Economic Activity 36.79 30.47 15.26 11.56 19.48 13.75 

Price Level 32.45 31.67 45.75 41.19 11.40 11.49 

Interest Rate 25.77 26.43 28.92 27.92 31.50 23.22 

Money Supply 7.07 6.35 7.80 5.11 26.60 23.61 

Unemployment Rate: White 16.93 15.98 11.30 15.73 13.23 17.53 

Unemployment Rate: Black 13.75 13.99 12.17 19.55 15.02 22.07 

B. Employment-Population Ratio          
Economic Activity 37.44 30.57 15.87 15.23 20.69 17.88 

Price Level 32.59 31.85 46.18 42.42 12.02 12.63 

Interest Rate 23.94 24.92 42.42 29.55 32.65 27.92 

Money Supply 7.01 5.93 10.21 7.00 27.01 23.65 

Employment- Population Ratio: White 12.87 13.98 8.66 16.51 10.76 18.04 

Employment- Population Ratio: Black 9.06 10.31 9.01 17.48 10.98 19.23 

C. Labor Force Participation Rate 

(LFPR)        
Economic Activity 37.85 33.38 19.45 24.07 25.71 26.63 

Price Level 32.42 31.55 45.47 41.43 11.19 11.74 

Interest Rate 25.39 25.69 32.38 31.32 35.80 31.58 

Money Supply 6.84 5.75 10.37 6.60 27.56 24.56 

Labor Force Participation Rate: White 2.80 2.83 2.40 3.83 3.02 4.07 

Labor Force Participation Rate: Black 1.68 2.26 2.68 3.09 2.69 3.96 
Note: The numbers show the median estimates of the k-step ahead forecast error variance decomposition of the factors (and the observable labor market measures) 

to the three structural shocks. Complete results from the posterior distributions can be made available upon request.



 

Figure 7. Unemployment Responses by Race and Gender to Adverse Demand Shock 

 

Note: This figure presents the differential labor market responses of black males, black females, white males, and white 

females to adverse demand shock. 

Figure 8. Unemployment Responses by Race and Gender to Adverse Supply Shock 

 

Note: This figure presents the differential labor market responses of black males, black females, white males, and 

white females to adverse supply shock. 

Figure 9. Unemployment Responses by Race and Gender to Contractionary Monetary Shock 

 

Note: This figure presents the differential labor market responses of black males, black females, white males, and 

white females to contractionary monetary policy shock. 


