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JOB FLOWS AND THE GREAT RECESSION

Gross Job Flows Rates = ]Job Creation Rate === Job Destruction Rate
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WHAT WE DO?

Questions
» How do financial shocks affect aggregate job flows?

» How do financial shocks affect job flows by firms age and size?

Approach
» Model

> Build a heterogenous firm dynamics model with financial frictions
» Analyze effects of financial and productivity shocks on job flows

» Empirics
> Determine effects of financial shocks on MSA-level job flows
> Document differences across firm size and firm age categories



RESULTS: MODEL

Aggregate effects

» Productivity and financial shocks operate via distinct margins

» Financial shock accounts for about 25% of decline in
employment in Great Recession

Category-specific effects

» Largest effect on job creation for new/young and middle sized
firms

> Raises job destruction for small firms, lowers for young/middle
sized firms



RESULTS: EMPIRICS

Aggregate effects of financial shock

> Persistent decrease in job creation
» Lagged decrease in job destruction
Category-specific effects
> Largest job flows effect for new and young firms relative to

mature firms

» Largest job flows effect for medium sized firms relative to small
firms

» New establishments at existing firms versus new firms



CONTRIBUTION TO THE LITERATURE

Firm dynamics models
» Cooley and Quadrini (2001), Khan and Thomas (2013)
» This paper: Analysis of job flows

Job flows by firm size and firm age

> Moscarini and Postel-Vinay (2012), Haltiwanger, Jarmin,
Miranda (2010), (2012), Fort, Haltiwanger, Jarmin, Miranda
(2012), Chari, Christiano and Kehoe (2012)

» This paper: Differential effect of financial shocks

Real effects of financial shocks
» Mian and Sufi (2011), Gan (2007), Chodorow-Reich (2014)

» This paper: Job flows and multiple recessions
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ECONOMIC ENVIRONMENT

Time: t =0,1,2, ...

Goods: consumption good (c)
Assets: capital, riskless bonds
Technology: y;; = zi€;; <k?ftni1,t_a>¢

Agents: households, firms, intermediaries



IDENTICAL HOUSEHOLDS

VH(a,x) = max {ulc — o(n)] + p / V(@ )dD(|x)}

cn,a

st. c+d =wn+ (1+7r)a+1l

» x = {z,x, 1} - aggregate state

> z-aggregate productivity shock
> X - aggregate financial shock
> u - distribution of firms over state space



FIRMS

VE(e,a,x) = max/ {UA’a’ +(1- (T)VF(e’,a’,x’)}d¢(x’|x)dG(e'\e)

kn,a
st. a =ze (k"‘nlf”‘)(f) —rnk—wn+ (1+r)a

k<pxa x=>1

» x = {z,x, u} - aggregate state

» A - stochastic discount factor



INTERMEDIARIES

> Sell one-period riskless bonds for r

» Rent out capital for ry

» Zero-profit condition:

re=r+96



EXERCISES

1. Stationary equilibrium
> r = const
> €ip =€

2. Transition path after unanticipated shocks z, x
> € 7€
> endogenous wages
> r = const

i)



STATIONARY EQUILIBRIUM

Households
w="1'(n)
Intermediaries
re=r+9o
Firms
MPN =w
MPK =, + 1



FIrRM LIFE CYCLE
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COMPARATIVE STATICS: FINANCIAL SHOCK

n*(ey,w)
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COMPARATIVE STATICS: FINANCIAL SHOCK

n*(ey,w)

Z(XH') i(;(L) t

PE: N(xr, w) < N(xm, w), JD(xr,w) < JD(xn,w), JC(xr,w) < JC(xH,w)



COMPARATIVE STATICS: FINANCIAL SHOCK

n*(ey,w)

>

Z(XH') i(;(L) t

PE: N(x1,w) < N(xg,w), JD(x,w) < JD(xu,w), JC(xr,w) < JC(xn,w)
GE: N(x1) < N(xm), JD(x1) <JD(xn), JC(xr) <JC(xn)



STATIONARY EQUILIBRIUM CALIBRATION

Standard calibration

» 1,0, are chosen to match standard moments

Firm-specific productivity €;; = €; - €
» Distribution f(€;) matches size distribution of mature firms
employment in BDS, 2000-2006

> €;; is set to match job flows of 15% of employment

Firm exit rates o

» Approximate empirical age distribution of firms using BDS
averages, 2000-2006

Financial parameter x and initial assets ag

» Target distribution of employment by firm age and firm size



EMPLOYMENT ACROSS FIRM AGE/SIZE (%)

Job

Employment Job Creation Destruction

Employment Job Creation Destruction

Job

Panel A: data

Births 2.8 18.5 0.0 1-19 emps 193 28.0 23.0
1-5 years 13.2 16.5 15.7 20-99 emps 17.8 17.5 18.1
6+ years 84.0 65.0 84.3 100+ emps 62.9 54.4 58.9
Panel B: model
Births 3.0 20.3 0.0 1-19 emps 18.9 33.8 23.4
1-5 years 13.1 15.2 16.5 20-99 emps 22.1 19.7 21.6
6+ years 84.0 64.5 83.5 100+ emps 59.0 46.5 55.0

> Vast majority of firms are unconstrained (89%)

i)
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AGGREGATE GROSS JOB FLOWS

(a) Financial Shock (Frisch=)
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AGGREGATE GROSS JOB FLOWS
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GROSS JOB FLOWS: AGE AND SIZE EFFECTS

Permanent Financial Permanent Productivity
Shock Shock
Frisch=00  Frisch=1 Frisch=o00  Frisch=1
Job Creation
© Births -0.12 -0.07 -0.07 0.00
27 |1-5 years -0.47 -0.32 -0.12 0.00
6+ years -0.23 0.00 -0.18 -0.01
© 1-19 emps -0.07 0.04 -0.06 -0.01
&E 20-99 emps -0.33 -0.12 -0.17 0.00
100+ emps -0.35 -0.10 -0.21 -0.01
Job Destruction
g, [1-5 years -0.07 -0.07 0.02 0.01
< |6+ years -0.04 -0.03 0.07 0.01
© 1-19 emps 0.00 0.02 0.07 0.01
-(%‘ 20-99 emps -0.07 -0.07 0.06 0.01
100+ emps -0.05 -0.05 0.07 0.01




GROSS JOoB FLOWS: AGE AND SIZE EFFECTS

Per t Fi ial Per t Productivity
Shock Shock
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IMPULSE RESPONSE MATCHING

Job Creation
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> Axt/thl = —0.33, AAt/At,1 = —0.04
> 25% fall in employment is due to financial shock



EMPIRICAL STRATEGY

Effect of financial shocks on job creation and destruction?

it = P (L)Ahpi + €
yit € {log(JobCreation;;), log(JobDestruction;)}
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EMPIRICAL STRATEGY

Effect of financial shocks on job creation and destruction?

Yir = P (L) Ahpi; + €t
yit € {log(JobCreation;;), log(JobDestruction;)}

Financial shocks measure?
» Use housing prices as proxy for shocks to collateral
Sufficient observations?

» Use MSA-level variation in job flows and housing prices



EMPIRICAL STRATEGY

Effect of financial shocks on job creation and destruction?

Yit = B (L) Ahpiy + €iy
yit € {log(JobCreation;;), log(JobDestruction;)}

Financial shocks measure?

» Use housing prices as proxy for shocks to collateral
Sufficient observations?

» Use MSA-level variation in job flows and housing prices

Endogeneity?



REGRESSION SPECIFICATION AND DATA

OLS Specification

Yir = &; + 0t + v (L) Acycy + B (L) Ahpi + €



REGRESSION SPECIFICATION AND DATA

OLS Specification

Yir = &; + 0t + v (L) Acycy + B (L) Ahpi + €

Bartik approach

Yii = a; + 6+ B (L) Nﬁ?it + €j (2nd stage)
Ahpy = a4 0 + p; (L) Ahpy + ujy (1st stage)



REGRESSION SPECIFICATION AND DATA

OLS Specification

Yir = &; + 0t + v (L) Acycy + B (L) Ahpi + €

Bartik approach
Yir = a; + 8 + B (L) Ahp,, + €y (2nd stage)
Ahpy = a4 0 + p; (L) Ahpy + ujy (1st stage)

Data
> 1982-2011 x 366 MSAs panel
» job flows (BDS), housing prices (FHFA), personal income (BEA)



JOB CREATION

OLS 1A%
Ahp, 0.34** 0.31**
Ahp,_4 0.18** 0.06
Ahp,_, 0.00 0.20**
Sum of coefs 0.53** 0.57**

> Job creation falls on impact after negative shock

» The shock has a persistent effect on job creation



JOB DESTRUCTION

OLS 1A%
Ahp, -0.34** -0.21
Ahpe_4 0.13** -0.48**
Ahp,_, 0.29** 0.64**
Sum of coefs 0.09* -0.05

> Job destruction increases on impact after negative shock

> The shock has a persistent lagged effect on job creation



CATEGORY-SPECIFIC REGRESSIONS

OLS regression for category-specific job flows

Yint = &; + 0t + x5, + v, (L) Aeyeis + Br, (L) Dhpiy + €

IV regression for category-specific job flows

Yint = & + 0 + x5, + By (L) Dhpy, + €t (2nd stage)

Yint €{log(JobCreation;,;), log(JobDestruction,;)}



JOB CREATION BY FIRM AGE

Categories OLS v
Births 0.88** 0.66**
Young Firms, 1-5 years 0.48** 0.63**
Mature Firms, 5+ years 0.33** 0.31**
H = Births - Mature 0.55** 0.36**

> Job creation by new/young firms decline the most after negative
shock



JOB CREATION BY FIRM SIZE

Categories OLS I\Y%
1-19 employees 0.37** 0.25**
20-99 employees 0.75** 0.73**
100+ employees 0.58** 0.81**
(20-99 emp) - (1-19 emp) 0.38** 0.49**

» Middle-sized firms are the most sensitive to financial shock



JOB DESTRUCTION BY FIRM AGE

Categories OLS v
Young Firms, 1-5 years 0.36** 0.20**
Mature Firms, 5+ years -0.06 -0.19**
H = Young - Mature 0.43** 0.40**

> Job destruction by young firms falls after negative shock

» Job destruction by mature firms increases after negative shock



JOB DESTRUCTION BY FIRM SIZE

Categories OLS v
1-19 employees -0.10** -0.34**

20-99 employees 0.28** 0.01
100+ employees 0.13** 0.23**
(20-99 emp) - (1-19 emp) 0.38** 0.35**

> Job destruction by small firms increases after negative shock

> Job destruction by middle-sized and large firms falls after
negative shock



NEW FIRMS VS. NEW ESTABLISHMENTS
(OF EXISTING FIRMS)

Notation (examples)
» New firm: new independent coffee shop

» New establishment of existing firm: new Starbucks location

Effects of housing price decline

1. Decline in household demand: new firms and new
establishments are expected to respond similarly

2. Decline in credit supply to firms: new firms are expected to
respond by more than new establishments



NEW FIRMS VS. NEW ESTABLISHMENTS
(OF EXISTING FIRMS)

Notation (examples)
» New firm: new independent coffee shop

» New establishment of existing firm: new Starbucks location

Effects of housing price decline

1. Decline in household demand: new firms and new
establishments are expected to respond similarly

2. Decline in credit supply to firms: new firms are expected to
respond by more than new establishments

Job Creation

X New Establishments
New Firms o .
of Existing Firms
OLS v OLS v

Sum of coefs 0.56** 0.47** -0.11 0.03




DOES CONSTRUCTION SECTOR DRIVE

RESULTS?
Job Creation All Industries Ex-Construction
Categories OLS v OLS v
Young Firms, 1-5 years 0.51** 0.75%* 0.32** 0.71%*
Mature Firms, 5+ years 0.11 0.41** 0.02 0.29**
H = Young - Mature 0.39** 0.34** 0.29** 0.42**
Job Destruction
Young Firms, 1-5 years 0.24** 0.49** 0.07 0.47**
Mature Firms, 5+ years -0.17 -0.30** -0.15 -0.27**
H = Young - Mature 0.42** 0.79** 0.23** 0.74**

» Age patterns remain after removing job flows from construction

> Results not driven by industry composition effects

i)



CONCLUSION

. Firm dynamics model: Effects of financial shocks on job flows

. Empirics: Housing price variations change job flows
> In line with theoretical model predictions
> Strongest effects for young and medium-sized firms

. Empirics: New establishments of existing firms do not
significantly react to housing price changes while new firms do
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QUARTERLY GROSS JOB FLOWS

Gross Job Flows,
thousand
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EVIDENCE OF CREDIT CONSTRAINTS FOR
SMALL BUSINESSES

» Of firms that had mortgages, 40% used personal real estate as collateral
» Of firms that had credit lines, 62% required collateral, of which 11% was

personal real estate

Firms whose employment . . .

Percentage of Small Businesses with ... All Expanded Contracted Did not Change New Firms

Use of Personal Credit Card 44% 43% 39% 45% 46%
Use of Business Credit Card 54% 65% 64% 49% 41%
Using Credit Line 45% 65% 56% 38% 28%
Using Mortgage 16% 22% 17% 15% 13%
Using Equipment Loan 15% 23% 23% 12% 7%
Request Credit 26% 39% 27% 22% 22%
Median Equity in Residence $200,000 $250,000 $200,000 $180,000 $140,000

i)



RECURSIVE EQUILIBRIUM DEFINITION

A collection of functions VH(a,x), VF (€,a,x), c(a, x),a};(a, x),
n(e,a,x),k(e,a,x),ap(e,a,x), w(x),re(x), T(x), A(x) such that
1. households, firms, intermediaries optimize;
2. capital, labor, goods markets clear;

3. T: forall Borel £ x A € RT xRt

W(ExA) =(1-0) / / du(e,a)dG(e|e)
eef (ea)eB(x,A)
+ 0l (ﬁg S .A) Go(g)

where B(x, A) = {(¢,a) : m(x,e,a) + (14 r(x))a € A}
given .



ENDOGENOUS ENTRY AND EXIT

Incumbent
VF(e,a,x) = max {0, —cr

+ max / [OA’a’ +(1— U)VF(e’,a’,x’)}d(b(x’\x)dG(e’|e)}

kn,a
st a =ze (k"‘nl_"‘)¢ —rk—wn+ (1+71)a
k< xa
Would-be Firm
VE(e,ag,x) = / VE(€ a9, x")d® (' |x)dG (€' |€)
Entry Decision

VE(e,ap,x) > cg



CALIBRATION

Aggregate Parameters Value
Discount rate B 0.99
Depreciation rate 0.07
Capital share o 0.3
Decreasing returns ¢ 0.95
Frisch elasticity v (0,00)
Persistence of transitory shock  pe¢ 0.6
Size of transitory shock e 0.025
Initial assets ap 8
Collateral constraint X 8

i)
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JOB FLOWS WITH INTEREST RATE SHOCKS
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(b) Financial Shock (Frisch=5)
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TRANSITION PATHS BY FIRM AGE
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TRANSITION PATHS BY FIRM SIZE
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	Appendix

