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How do gender wage gaps evolve over the business cycle?

Countercyclical

[O’Neill, 1985]

Women’s lower education and union coverage
lead to greater vulnerability

What we do:
1. Gender Wage Gaps (GWGS)
controls for education/industry/...

2. SVAR di erentiates
shocks

Procyclical [Kandil and Woods, 2002,
Kovalenko and Topfer, 2021]

Women tend to work in industries less exposed
to business cycle uctuation?

a[H::)ynes et al., 2012, Bredemeier et al., 2017,
Albanesi and Sahin, 2018] for unemployment

What we nd:
Procyclical for demand shocks
Countercyclical for supply shocks

D It depends on inflation, not output!
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Stylized Fact Il:
Women perceive in ation
as supply, men as demand
shock

New Keynesian Search and Match Model

[Blanchard and Gal , 2010, Christiano et al., 2016]

with

[Mankart and Oikonomou, 2017, Neyer and Stempel, 2021]

Test role of bargaining power, wage rigidity, elasticity of labor
supply and taste-based and statistical discrimination on GWG

) Standard mechansims cannot replicate Fact |

[Erceg et al., 2025] with
[Bhandari et al., 2025]

Wage bargaining is based on beliefs about shocks

) Supply-biased beliefs lead to real wage losses of women



Contributions

Gender Wage Gaps...

[Goldin, 2014, Blau and Kahn, 2017, Biasi and Sarsons, 2022, Card et al., 2016,
Olivetti and Petrongolo, 2016, Azmat and Petrongolo, 2014]
D) are not only trending but also cyclical

. and beyond:

Inflation and Labor
[Pilossoph and Ryngaert, 2024,
Guerreiro et al., 2024,

Hajdini et al., 2023,

Baek and Yaremko, 2024,
Stantcheva, 2024] ) E ect
of in ation is not homoge-
neous for all

Inflation and Inequality
[Auclert, 2019,

Kaplan et al., 2018,

Cloyne et al., 2020,

Doepke and Schneider, 2006]
) Inequality also emerges
through wage response

Narratives of Inflation
[Candia et al., 2020,

Andre et al., 2025,

Andre et al., 2022,

Weber et al., 2022,

D’Acunto and Weber, 2024,
Kamdar and Rey, 2025] D
Narratives matter for wage-
rebargaining



Overview

1. First fact - Inflationary shocks widen GWG
1.1 Computation of Adjusted GWG
1.2 GWGs in response to in ationary shocks
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Adjusted GWGs represent gaps between male and female earnings unexplained by sector
sorting, occupational choices, working hours, or observable demographics.

Data: Monthly CPS from 1982-20201
US consumers in full-time employment
Sample size 9 000 - 15 000/month

Observation of weekly + hourly earnings, age, education, p-code, race, occupation
(389 categories, 1990 census) and industry code (247 categories, 1990 census)

1E><c|uding Covid due to evidence in [Albanesi and Kim, 2021].



Computing a series of Adjusted GWGs

Adjusted GWGs represent gaps between male and female earnings unexplained by sector
sorting, occupational choices, working hours, or observable demographics.

Data: Monthly CPS from 1982-2020
Method: Kitagawa-Oaxaca-Blinder decomposition following [Blau and Kahn, 2017]
1. Estimate
Ym = XmBm + mOCC1990,, + ,IND1990,, + U
Y = XsBs + §OCC1990; + ¢IND1990s¢ + us
2. Predict
Yo = XmBm + AnOCC 1990, + “1,IND1990,,
Y = XmBr + % OCC 1990, + ' IND1990, 4

> >
) Adjusted GWG = exp Yonm:i Vi Ymeili 1 100



Adjusted GWGs over time

——— Unadjusted GWG —-—- Adjusted GWG — — CPI Inflation (right axis)
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Structural VAR Model with Zero and Sign Restrictions

Reduced form:
Ye=C+A1Yr 1+AYy o+  +AYy p+u; ue N(O; )

Estimated using Bayesian methods (Normal-Inverse-Wishart priors) and identi ed
structural (demand and supply) shocks using zero and sign restrictions [Arias et al., 2018]
Sign Restrictions: Restrict the sign of the response of certain variables to shocks
D) identify response of GWG in response to supply or demand shock

Zero Restrictions: Some elements of the impact matrix are set to zero

) required to distinguish the residual shock from supply and demand
) assume that GWG has no instantaneous e ect on in ation and unemployment



Structural VAR Model with Zero and Sign Restrictions

Reduced form:
Ye=C+A1Yr 1+AYy o+  +AYy p+u; ue N(O; )

Estimated using Bayesian methods (Normal-Inverse-Wishart priors) and identi ed

structural (demand and supply) shocks using zero and sign restrictions [Arias et al., 2018]

Demand Supply Residual

In ation + + 0
Unemployment rate { + 0
GWG ? ? +




GWG response to Supply and Demand Shocks

Inflation

Gender wage gap  Unemployment
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Aggregate demand
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68% confidence bands —e—IRF



Robustness

Number of lags
[ >
Larger VAR

Alternative cycle
measures

Including Covid period

Moving jobs
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Women lose in real terms

Di erent identi cation of
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Overview

2. Second fact - Men and Women interpret inflationary shocks differently
2.1 SCE Data
2.2 Beliefs in response to in ationary shocks



Survey of Consumer Expectations

Data: Monthly SCE from 2013 - 2020



Survey of Consumer Expectations

Data: Monthly SCE from 2013 - 2020
US consumers in full-time employment
Sample size 1000/month
Observation of age, education, region, income, industry, numeracy and expectations



Survey of Consumer Expectations

Data: Monthly SCE from 2013 - 2020

Unemployment Job Finding

What do you think is the
percent chance that 12
months from now the
unemployment rate in the
U.S. will be higher than it is
now?

Suppose you were to lose your
main job this month. What
do you think is the percent
chance that within the
following 3 months, you will

nd a job that you will
accept, considering the pay
and type of work?

Please think ahead to 12
months from now. Suppose
that you are working in the
exact same job at the same
place you currently work, and
working the exact same
number of hours. By about
what percent do you expect
your earnings to have
increased/decreased? Please
give your best guess.



Survey of Consumer Expectations

Data: Monthly SCE from 2013 - 2020

Method: Kitagawa-Oaxaca-Blinder decomposition + SVAR with Zero and Sign
Restrictions

1. Estimate
Ym = XmBm + mINDm + Um
Yi = X¢Bs + §INDs + us
2. Predict
Yium = XmBm + “mINDp,
D Individuals with mens characteristics behaving like men: \men"
Yt = XmBt + FINDp,
D Individuals with mens characteristics behaving like women: \women"



Beliefs in response to in ationary shocks

Method II: KOB decomposition + SVAR with Zero and Sign RestrictiofEZ5EETD

(a) In ation Expectations
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Beliefs in response to in ationary shocks

Method II: KOB decomposition + SVAR with Zero and Sign RestrictiofEZ5EETD

(a) In ation Expectations (b) Unemployment Expectations

(c) Earnings Growth Expectations (d) Job Finding Expectations



Overview

3. Unifying framework - Gender-NKSM model with ambiguity aversion
3.1 Model Setup
3.2 Impulse responses
3.3 Ambiguity aversion
3.4 Impulse responses



Overview

Household

Supply input goods competitively

Pay cost-per-hire to produce




Reset and Target Wage

Reset Wage:
R wyy kK Wg;t tar —
E ((1 )(1 g )) tit+k P git+kjt T 0
k=0
Target Wage:
|
@ G +(1 )&
g,t+k]l Lg’gt+k g Pt

Taste-based discriminatiod; > 0 or statistical discriminations = 0:375< 0:5



Reset and Target Wage

Reset Wage:
R k Wg't tar
Bt (T )@ Ntk b gtrkit =0
k=0 t+k
Target Wage:
Cirk P
Gtrkt 0Ty T (1 Q)FTEMPNQ;H kit

g;t+k

MPNg.1+kjt: Taste-based discriminatiod; > 0 or statistical discrimination; = 0:375< 0:5
Women's wages are stickier | 5 =0:6< 0:75< { =0:9



Reset and Target Wage

Reset Wage:
R wyy kK Wg;t tar —
E ((1 )(1 g )) tit+k P git+kjt  — 0
k=0
Target Wage:
|
tar Gk +(1 )&MPN
. ; it+kjt
g;t+kjt Lg;gt+k P, g;t+kj

MPNg.1+kjt: Taste-based discriminatiod; > 0 or statistical discrimination; = 0:375< 0:5

¢ Women's wages are stickier | ; =0:6< 0:75< }' =0:9

g
Women's bargaining power lower | , =0:56< 0:6< ; =0:67



Reset and Target Wage

Reset Wage:
R wyy kK Wg;t tar —
E ((1 )(1 g )) tit+k P git+kjt T 0
k=0
Target Wage:
|
tar Gk v ) PiveNg
it kjt g g git+Kkjt
g;t+kj Lg;t+k Pt

MPNg.1+kjt: Taste-based discriminatiod; > 0 or statistical discrimination; = 0:375< 0:5
g . Women's wages are stickier | 5, =0:6< 0:75< { =0:9
g: Women's bargaining power lower | , =0:56< 0:6< ; =0:67

Women's Frisch elasticity higher |' t =0:8< 2<' |, = 2:399 C[ETD



Testing standard mechanisms



Introducing ambiguity aversion - Timeline
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Shocks realized

l
Wage bargaining
Price setting
Households choos€; L
Central bank sets;



Introducing ambiguity aversion - Timeline

Standard Model

Shocks realized

l
Wage bargaining
Price setting
Households choos€; L
Central bank sets;

Noisy signalreceived by unions
4

Union forms beliefs and

solves model following beliefs
!
Shocks revealed

!

Wage bargaining (based on unions beliefs)
Price setting
Households choos€; L
Central bank sets;
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Ambiguity aversion

Each uniong 2 f m; f g evaluates the continuation valu¥s;; of the representative
household under each aggregate shack f z; ug:
z: demand (preference) shock
u: cost-push (supply) shock
modeled via robust control [Hansen and Sargent, 2001]

Vsit
mg = psexp  —-
g
s
ws= P mg
g - mSO
s%2f z;ug '''g

g- governs belief distortion
Smallj 4j) stronger sensitivity to adverse outcomes
m < 0: optimism (overweights favorable states)
¢ > 0: pessimismoverweights unfavorable states)



Belief updating

Both unions observe noisy composite signal:

nz.

— U
§= ¢+ -

Let [ ] denote the conditional expectation operator of unignunder its

ambiguity-distorted beliefs. Unions use these beliefs to infer the expected realizations of
the latent shocks:

N

!

= Wg S 1)
= Wy & 2)

C Q

§2I

Subjective expectations about the underlying state variables evolve according to the
perceived laws of motion:

[z]= - [zt 1]+ %Gt (3)
[w]= o [u 2]+ *g.: (4)



Wage Bargaining and labor participation

The optimal labor participation decision for each gendag® f m;f g is determined by
equating the marginal disutility of labor with its expected marginal bene t:

Lg? - = G gt 1Q
9 949 gt 19
Zy 1 X g 91 W

where
_ w [Zi+1] G [Qg:t+1].
Q=1+ 41 o) Z, Cal 1+ 7




Impulse responses in the theoretical model
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Conclusion

1. Cyclicality of Gender Wage Gaps
Adjusted GWGs increase in response to both in ationary supply and demand shocks

) Evidence in support of a re-nogiation channel that determines the cyclicality of the GWG
beyond exposure

2. Women interpret in ationary shocks as deteriorating labor market conditions, while
men don't

) Renegotiation di erential may be driven by di ering beliefs

3. Belief frictions can explain di erent renegotiation for women

) Mechanism that replicates the movement of the adjusted GWG in an NKSM framework



Thank youl!



Overview

4. Appendix



References |

Albanesi, S. (2025).
Changing Business Cycles: The Role of Women's Employment.
American Economic Journal: Macroeconomigd7(4):345{390.

Albanesi, S. and Kim, J. (2021).
E ects of the COVID-19 Recession on the US Labor Market: Occupation, Family, and Gender.
Journal of Economic Perspectives35(3):3{24.

Albanesi, S. and Shin, A. (2018).
The gender unemployment gap.
Review of Economic Dynamics30:47{67.

Andre, P., Haaland, I., Roth, C., and Wohlfart, J. (2025).
Narratives About the Macroeconomy.
Review of Economic Studiesforthcoming.



References Il

Andre, P., Pizzinelli, C., Roth, C., and Wohlfart, J. (2022).
Subjective Models of the Macroeconomy: Evidence From Experts and Representative Samples.
Review of Economic Studigs89(6):2958{2991.

Arias, J. E., Rubio-Ramrez, J. F., and Waggoner, D. F. (2018).

Inference Based on Structural Vector Autoregressions Identi ed With Sign and Zero Restrictions:
Theory and Applications.

Econometrica 86(2):685{720.

Auclert, A. (2019).
Monetary Policy and the Redistribution Channel.
American Economic Review109(6):2333{2367.

Azmat, G. and Petrongolo, B. (2014).
Gender and the labor market: What have we learned from eld and lab experiments?
Labour Economics 30:32{40.



References 1

Baek, C. and Yaremko, V. (2024).
Spillovers in Macroeconomic Expectations and Labor Supply: Implications for Wage Price Spirals.

Bhandari, A., Borovcka, J., and Ho, P. (2025).
Survey Data and Subjective Beliefs in Business Cycle Models.
Review of Economic Studigs92(3):1375{1437.

Biasi, B. and Sarsons, H. (2022).
Flexible Wages, Bargaining, and the Gender Gap.
The Quarterly Journal of Economics137(1):215{266.

Blanchard, O. and Gal, J. (2010).
Labor Markets and Monetary Policy: A New Keynesian Model with Unemployment.
American Economic Journal: Macroeconomic2(2):1{30.



References IV

Blau, F. D. and Kahn, L. M. (2017).
The Gender Wage Gap: Extent, Trends, and Explanations.
Journal of Economic Literature 55(3):789{865.

Bredemeier, C., Juessen, F., and Winkler, R. (2017).
Man-cessions, scal policy, and the gender composition of employment.
Economics Letters 158:73{76.

Candia, B., Coibion, O., and Gorodnichenko, Y. (2020).
Communication and the Beliefs of Economic Agents.

Card, D., Cardoso, A. R., and Kline, P. (2016).

Bargaining, Sorting, and the Gender Wage Gap: Quantifying the Impact of Firms on the Relative Pay
of Women.

The Quarterly Journal of Economics131(2):633{686.



References V

Christiano, L. J., Eichenbaum, M. S., and Trabandt, M. (2016).
Unemployment and Business Cycles.
Econometricg 84(4):1523{1569.

Cloyne, J., Ferreira, C., and Surico, P. (2020).
Monetary Policy when Households have Debt: New Evidence on the Transmission Mechanism.
The Review of Economic Studies87(1):102{129.

D'Acunto, F. and Weber, M. (2024).
Why Survey-Based Subjective Expectations Are Meaningful and Important.
Annual Review of Economigsl6(1):329{357.

Doepke, M. and Schneider, M. (2006).
In ation and the Redistribution of Nominal Wealth.
Journal of Political Economy 114(6):1069{1097.



References VI

Erceg, C., Lince, J., and Trabandt, M. (2025).
Monetary Policy and In ation Scares.

Faia, E. (2008).
Optimal monetary policy rules with labor market frictions.
Journal of Economic Dynamics and ContrplB2(5):1600{1621.

Flinn, C. J. (2006).

Minimum Wage E ects on Labor Market Outcomes under Search, Matching, and Endogenous
Contact Rates.

Econometricg 74(4):1013{1062.

Gertler, M. and Trigari, A. (2009).
Unemployment uctuations with staggered nash wage bargaining.
Journal of Political Economy 117(1):38{86.



References VII

Goldin, C. (2014).
A Grand Gender Convergence: Its Last Chapter.
American Economic Review104(4):1091{1119.

Guerreiro, J., Hazell, J., Lian, C., and Patterson, C. (2024).
Why Do Workers Dislike In ation? Wage Erosion and Con ict Costs.
Technical report, National Bureau of Economic Research, Cambridge, MA.

Hajdini, I., Knotek, E. S., Leer, J., Pedemonte, M., Rich, R., and Schoenle, R. (2023).

Low Passthrough from In ation Expectations to Income Growth Expectations: Why People Dislike
In ation.

Hansen, L. P. and Sargent, T. J. (2001).

Robust Control and Model Uncertainty.

American Economic Review91(2):60{66.



References VIl

Hoynes, H., Miller, D. L., and Schaller, J. (2012).
Who Su ers During Recessions?
Journal of Economic Perspective26(3):27{48.

Kamdar, R. and Rey, W. (2025).
Attention-Driven Sentiment and the Business Cycle.

Kandil, M. and Woods, J. G. (2002).
Convergence of the gender gap over the business cycle: a sectoral investigation.
Journal of Economics and Busines$4(3):271{292.

Kaplan, G., Moll, B., and Violante, G. L. (2018).
Monetary Policy According to HANK.
American Economic Reviewl108(3):697{743.



References IX

Kovalenko, T. and Tepfer, M. (2021).
Cyclical dynamics and the gender pay gap: A structural VAR approach.
Economic Modelling 99:105488.

Mankart, J. and Oikonomou, R. (2017).
Household Search and the Aggregate Labour Market.
The Review of Economic Studies34(4):1735{1788.

Neyer, U. and Stempel, D. (2021).
Gender discrimination, in ation, and the business cycle.
Journal of Macroeconomics70:103352.

Olivetti, C. and Petrongolo, B. (2016).
The Evolution of Gender Gaps in Industrialized Countries.
Annual Review of Economics8(1):405{434.



References X

O'Neill, J. (1985).
The Trend in the Male-Female Wage Gap in the United States.
Journal of Labor Economics3(1, Part 2):91{116.

Penner, A. M., Petersen, T., Hermansen, A. S., Rainey, A., Boza, |., Elvira, M. M., Godechot, O.,
Hallsten, M., Henriksen, L. F., Hou, F., Mcela, A. K., King, J., Kodama, N., Kristal, T., Kzko\a,

A., Lipgenyi, Z., Melzer, S. M., Mun, E., Apascaritei, P., Avent-Holt, D., Bandelj, N., Hajdu, G.,
Jung, J., Poje, A., Sabanci, H., Sa, M., Soener, M., Tomaskovic-Devey, D., and Tufail, Z. (2022).
Within-job gender pay inequality in 15 countries.

Nature Human Behaviouy 7(2):184{189.

Pilossoph, L. and Ryngaert, J. (2024).
Job Search, Wages, and In ation.



References Xl

Silva, J. I. and Toledo, M. (2009).
Labor turnover costs and the cyclical behavior of vacancies and unemployment.
Macroeconomic Dynamics13(S1):76{96.

Stantcheva, S. (2024).
Why Do We Dislike In ation?
Brookings Papers on Economic Activitypages 1{46.

Weber, M., D'Acunto, F., Gorodnichenko, Y., and Coibion, O. (2022).

The Subjective In ation Expectations of Households and Firms: Measurement, Determinants, and
Implications.

Journal of Economic Perspectives36(3):157{184.



Alternative measures of the GWG

Baseline timeseries.
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Adjusted GWGs over time by demographic group

Baseline timeseries.
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Who's wages are moving in real terms?

Adjusted real wages (January 1982 - February 2020, 3 months moving average)

Robustness Overview,



Mitigation though working hours?

Adjusted GWG in weekly wages (January 1982 - February 2020, 3 months moving average)

Robustness Overview,



Increasing lags: p=6

Robustness Overview,
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Unemployment gap instead of adjustment

Baseline M Robustness Overview

18/41

Lovisa Reiche & Nicob Ma ei-Faccioli



Rebargaining or Moving?

Robustness Overview,
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GWG response to Supply and Demand Shocks

Adjusted GWGs (January 1982 - February 2020, 3 months moving average)



GWG response to Supply and Demand Shocks

Undjusted GWGs (January 1982 - February 2020, 3 months moving average)



Including Covid period

Robustness Overview,
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Alternative business cycle measures: Industrial production

Robustness Overview,
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Alternative GWG measures: Raw gaps

Baseline X Robustness Overview
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Alternative GWG measures: Nearest-neighbor matching

Baseline X Robustness Overview
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Alternative GWG measures: Female characteristics

Robustness Overview,

25/41

Lovisa Reiche & Nicob Ma ei-Faccioli

[m]

DA



Alternative GWG measures: Median

Robustness Overview,
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Alternative GWG measures: [Penner et al., 2022]

Robustness Overview,
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Demographic groups: Above 30

Robustness Overview,

28/41

Lovisa Reiche & Nicob Ma ei-Faccioli



Demographic groups: Above 40

Robustness Overview,
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Demographic groups: Above 50

Robustness Overview,
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Demographic groups: Below 30

Robustness Overview,
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Demographic groups: Children below 5 years

Robustness Overview,
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Coe cients - demographics

(a) Age (b) School
(c) College
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Coe cients - industry |

(a) Manufacturing

(c) Mining

Robustness Overview,

(e) Retail
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Coe cients - industry Il

(a) Business

Robustness Overview,
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(c) Public

(b) Finance

(d) Wholesale

(e) Entertainment
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In ation shock - Max-share approach

Robustness Overview,
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Beliefs of men and women over time



Household

Two representative members, one agent of type f and one agent of type m

Assume identical preferences, equal intra-household bargaining weight, no domestic
labor, complete nancial markets and perfect insurance setup

b3
maxEg tU(Ctil-m;t; Lt:t; Zt)

t=0
subject toP;C; + QtBt Bt 1+ Wi tNit + Wm:tNmit + ¢
1+' 1+ ¢
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whereU; = (In G )Zt andLg;t = Ngit + Ug; forg = f;m
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Household

Two representative members, one agent of type f and one agent of type m

Assume identical preferences, equal intra-household bargaining weight, no domestic
labor, complete nancial markets and perfect insurance setup
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Intermediate goods rms

CES production function that aggregates male and female labor with relative productivity
m; ¢ and the elasticity of substitution between male and female labor

h ia )
Xe()= A 1 Net() ™ + m Nme() ™ ° wherel= p+ i



Intermediate goods rms

CES production function that aggregates male and female labor with relative productivity
m; ¢ and the elasticity of substitution between male and female labor

h ia )
Xe()= A 1 Net() ™ + m Nme() ™ ° wherel= p+ i

Firms incur a cost-per-hire... ...which depends on the job nding rate.
_ : Hy-
Goit = Xgit Xgr 2L
Ug;t

Model overview



Nash bargaining with Calvo frictions

Households surplus of resetting wage for agent of gender g
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Model overview



Calibration

Parameter  Value Description

0.990 Discount rate

p 0.750  Price rigidity
m:f 0.233 Separation rate (men, women) D) match unemployment and job finding!
0.333 Exponent of labor in production D labor share of 1/3
1.000 Coefficient of hiring cost D equivalent to matching function approach?
Mt 0.013 Proportionality coefficient of hiring cost ) match empirical hiring cost?
u 0.900 Autocorrelation cost-push shock
7 0.900 Autocorrelation demand shock
2.000 Taylor rule: inflation
u;m=f -0.013  Taylor rule: unemployment (m/f) D Optimal policy with labor market frictions*

1[Gertler and Trigari, 2009]

2[Blanchard and Gali, 2010]
3[Silva and Toledo, 2009]
*[Faia, 2008]




Calibration

Parameter  Value  Description
0.500 Relative productivity of women D Assume parity
z 2.000 Inverse Frisch elasticity (men and women)
4.300 Elasticity of substitution (m/w) D Estimate from [Albanesi, 2025]
df 0.100 Discrimination against women D Steady state GWG of 10%
m:f 0.600  Bargaining power D) Estimate from [Flinn, 2006]
m;f 0.750  Wage rigidity ) Wages are reset annually

Model overview
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