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Intro



Recent U.S. recession Consumer bankruptcies spiked I



Household Fraction: 0.7% → 0.12%



Consumer borrowing fell by 3% Is this a typical pattern? Can standard consumer default models account for cyclical patterns of consumer credit and bankruptcies?
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What We Do 1



Document cyclical relationships I I



2



Large bankruptcy fluctuations Pro-cyclical debt



Develop quantitative theory of consumer credit with aggregate fluctuations I



Life-cycle model with income and expense shocks



I



Non-contingent one-period debt Endogenous bankruptcies/defaults



F



I 3



Simulate calibrated model I I



4



Income fluctuates with business cycle



Small bankruptcy fluctuations Counter-cyclical debt



Consider “Intermediation shocks” I



Partially accounts for “standard” model and data discrepancy
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Data



Document cyclicality + volatility Filings Charge-offs Consumer credit
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GDP per capita and Bankruptcies per HH: % Deviations from Trend
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Correlations



Pro-cyclical debt Counter-cyclical filings



Table : Correlations w. GDP1 : 1973-2012



Consumer Debt Filings/HH Consumption



0.63 -0.46 0.91



1. Annual data detrended with an HP-filter
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Volatilities



Filings are very volatile



Table : Cyclical Volatility Relative to GDP1 : 1973-2012



Consumer Debt Filings/HH Consumption



2.5 11.7 0.8



1. Annual data detrended with an HP-filter
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Confronting the data with theory



Data Findings 1 Large counter-cyclical fluctuations in filings I 2



Consistent with “bad shocks” + consumer bankruptcy model



Mostly pro-cyclical debt I



Counter-intuitive? F F



Counter-cyclical income risk Counter-cyclical “intermediation” shocks



Decompose income and intermediation risk with a quantitative model
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Lending Standards Net percentage of banks reporting increased willingness to make consumer installment loans
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Confronting the data with theory



Data Findings 1 Large counter-cyclical fluctuations in filings I 2



Consistent with “bad shocks” + consumer bankruptcy model



Mostly pro-cyclical debt I



Counter-intuitive? F F



Counter-cyclical income risk Counter-cyclical “intermediation” shocks
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Confronting the data with theory



Data Findings 1 Large counter-cyclical fluctuations in filings I 2



Consistent with “bad shocks” + consumer bankruptcy model



Mostly pro-cyclical debt I



Counter-intuitive? F F



Counter-cyclical income risk Counter-cyclical “intermediation” shocks



Decompose income and intermediation risk with a quantitative model
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Model Overview Consumers Idiosyncratic uncertainty I I



Income: Persistent (z) + Transitory Expenses: Divorce, uninsured medical, unplanned kids etc.



Life-cycle Costly Bankruptcy Competitive Lenders Offer non-contingent debt, which can be defaulted upon Risk depends on age (j), current income, amount borrowed (d’) and aggregate state (ω) Complete information Aggregate state affects: Current and income expectations Lenders cost of funds Fieldhouse
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The Aggregate State in the Model Aggregate state alters 1. The distribution of persistent income shocks Greater probability of negative shocks during recessions Smaller probability of positive shocks during recessions Unchanged support of income distribution Endogenous changes in “demand for loans” Endogenous shifts in “lending standards”



2. Lenders cost of funds Expensive during recessions Cheaper during expansions Fieldhouse



Aggregate Fluctuations, Consumer Credit and Bankruptcy



12 / 24



Model Timing



Aggregate state realized Idiosyncratic income shocks realized Bankruptcy decisions made Lenders post price schedules for non-filers I



Reflect aggregate and idiosyncratic persistence



Households make consumption/saving decisions I



Non-filers choose borrow/save



Fieldhouse



Aggregate Fluctuations, Consumer Credit and Bankruptcy



13 / 24



Mechanism: Risk-Adjusted Bond Price Risk-Adjusted Bond Price q(d 0 , z, ω, j) = (1 − θ(d 0 , z, ω, j)) q¯b + θ(d 0 , z, ω, j) {z } | {z } | No. Default Prob.



E (Γ)¯ qb | {z }



Default Prob. Recovery Rate



Risk-free borrowing rate q¯b =



1 1 + rs + τ



r s : exogenous interest rate on savings τ : proportional transaction cost of making loans
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Bond Prices 1



Unlucky Consumer



Lucky Consumer



0.9 0.8



Bond Price
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Putting the model to work



Calibrate model to match long-run U.S. averages Match cyclical movements in income Use calibrated model to evaluate correlations + volatility predictions
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Non-Cyclical Parametrization Parameter Periods (J) Utility Risk-aversion (σ) Savings interest rate Age-profile of Earnings AR(1) Income Process Expense Shocks (η)



Discount Factor (β) Transaction cost (τ ) Garnishment (γ)



Fieldhouse



Target/Source 45 Working Years + Retirement 1 [c 1−σ − 1] 1−σ 2 Municipal Bonds Gourinchas and Parker ’02 Storesletten, Telmer and Yaron ’04 Livshits, MacGee and Tertilt ’07 Medical bills (MEPS 1996-97) Divorce (US Vital Stats, Equiv. Scale) Unwanted children (US Vital Stats, USDA) 0.83% Chapter 7 filings 12.4% Average borrowing int. rate 9% Unsecured Debt/Income ratio 4.8% Charge-off Rate
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Cyclical Parametrization



Aggregate state follows a two-state Markov process Match recession length and frequency



Income Match the cyclicality of aggregate disposable income



Intermediation shock r s switches between 2% and 6%



Fieldhouse



Aggregate Fluctuations, Consumer Credit and Bankruptcy



18 / 24



Overview of Quantitative Experiments



Experiment 1 - Recession=Negative Income Shock Debt counter-cyclical Filing and interest rate volatility too low



Experiment 2 - Recession=Negative Income Shock+Costly Intermediation √ Debt pro-cyclical Filing and interest rate volatility higher, but still too low
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Experiment 1 - Income Fluctuations Alone Matches: filings and consumption cyclicality But misses: I I



unsecured debt cyclicality filing and interest rate volatility



Series GDP Consumption



Data σ ρ(·, Y ) 1.98 1 1.78 0.87



Income Fluctuations σ ρ(·, Y ) 1.87 1 1.11 0.98



Filings



19.2



−0.40



1.25



−0.73



Debt Avg. CC int. rate



11.5 22.96



0.58 −0.31



1.4 0.06



-0.41 −0.89



The standard framework does not replicate the data Fieldhouse
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Identical Borrowers - Different Aggregate States 1



Expansion
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Experiment 2 - Income + Intermediation Shocks Introduce intermediation shocks: r s switches between 2% and 6% Debt: now pro-cyclical Filings and interest rate volatility: higher



Series GDP Consumption



Data σ ρ(·, Y ) 1.98 1 1.78 0.87



No Intermediation Risk σ ρ(·, Y ) 1.87 1 1.11 0.98



Intermediation Risk σ ρ(·, Y ) 1.78 1 1.58 0.78



Filings



19.2



−0.40



1.25



−0.73



2.70



−0.55



Debt Avg. CC int. rate



11.5 22.96



0.58 −0.31



1.4 0.06



-0.41 −0.89



2.36 15.9



0.29 −0.43



Intermediation shocks help the standard framework replicate the data Fieldhouse
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Summary



Documented cyclical relationships I I



Large counter-cyclical fluctuations in bankruptcies Pro-cyclical debt ⇒ challenge consumption smoothing models



Developed quantitative theory of consumer credit with aggregate fluctuations Standard model: income fluctuations are inconsistent with data “Intermediation shocks” are an important consideration
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Future Work



Long-Term Goal 1: Improving Quantitative Theory Add consumption “commitments” or habit persistence to the standard framework



Long-Term Goal 2: Understanding debt markets over the last 40 years Debt cyclicality switched from 93-06 Did the nature of financial intermediation change? I



Debt to income rose substantially between 93-06
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Consumer Debt to Disposable Income 0.25
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Key Correlations



Debt Cyclicality switches



Table : Correlations with GDP1



Debt Revolving Credit



73-92 0.82 0.64



93-06 -0.20 -0.24



07-12 0.42 -0.03



73-12 0.63 0.51



1. Annual data detrended with an HP-filter
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Net percentage of banks tightening standards for credit card loans
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Bankruptcy in the U.S.



We focus on Chapter 7 (about 70% of all filings) Discharge unsecured debt in exchange for assets Non-dischargeable: student loans, child support, alimony, etc. Cannot file again for 6 years between filings Roughly 4 month process Court fee: $ 209, legal fees: $750-1500
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Key Volatilities



Table :



Consumption Filings/HH Charge-Offs Debt Revolving Credit Cons Credit/Disp Inc CC Int Rate



σ 1 σy



73-92 93-06 07-12 0.8 0.9 0.8 2 5.8 10.2 10.4 9.43 16.1 17.4 2.5 3.1 1.7 9.1 4.9 2.2 2.0 3.2 1.8 13.3 7.7 7.2



73-12 0.9 9.5 14.03 2.5 8.1 2.1 11.8



1. Annual growth rates 2. Excludes 05 and 06 3. 85 Onwards
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Key Correlations



Table : Correlations1



Consumption Filings/HH Charge-Offs Debt Revolving Credit Cons Credit/Disp Inc CC Int Rate



73-92 0.88 -0.48 -0.573 0.75 0.31 0.57 -0.61



93-06 0.83 -0.182 -0.16 0.08 0.24 -0.07 0.03



07-12 0.96 -0.69 -0.84 0.23 -0.11 -0.13 -0.08



73-12 0.89 -0.36 -0.563 0.62 0.29 0.41 -0.49



1. Annual growth rates 2. Excludes 05 and 06 3. 85 Onwards
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GDP and Consumption: % Deviations 5 4 3



GDP Consumption



2



1 0 -1 -2 -3



-4 -5 1960 1963 1966 1969 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011



The Model: Households J-period lived households Preferences represented by: J X



β j−1 u(cj )



j=1



Expense Shocks I I I



Exogenous increase in household’s debt Idiosyncratic expense shocks: k ∈ K , iid K finite set of possible expense shocks



Stochastic Labor Income: yji = zji ηji e¯j I I I



Persistent income shocks following a Markov process Transitory shocks Exogenous age profile Fieldhouse
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Labor Income Process



Age profile from Gourinches and Parker (2002) Persistent state: 5−state Markov z ∈ {z1 , z2 , z3 , z4 , z5 } Tauchen method to discritize AR(1) i log zji = ρ log zj−1 + ij where ρ = 0.96, σ2 = 0.014 Transitory state: 3 possible values η ∈ {η1 , 1, η3 } σn2 = 0.05 Support: π1 = π3 = 0.1
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Bankruptcy Punishments in the model



Cannot save or borrow in default period Temporarily prevented from filing Fraction γ of earnings is garnished Lenders receive Γ = γy
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Equilibrium Given risk-free bond prices (q s (d 0 ), q¯b (d 0 )), a recursive competitive ¯,W ¯ , policy function I (d, z, Z , j), default equilibrium is value function V , V 0 probabilities θ(d , z, Z , j) and a pricing function q b such that: 1



Value function satisfy functional equation, and c, d 0 and I are the associated optimal policy functions.



2



The bond prices q satisfy the zero profit condition   γy 0 b q(d , z, Z , j) = (1 − θ(·))¯ q + θ(·)E |I = 1 q¯b d0 + k0



3



The default probabilities are correct θ(d 0 , z, j) = E (I (d 0 + k 0 , z 0 , Z 0 , j + 1))
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Consumer Problem



¯j+1 (z 0 , η 0 )}] Vj (d, z, Z , η, κ) = max0 [u(c) + βE max{Vj+1 (d 0 , z 0 , η 0 , κ0 ), V c,d



s.t. c + d + κ ≤ zji ηji e¯j + q b (d 0 , z 0 , j)d 0 ¯ is the value of filing for bankruptcy: where V ¯ = u(c) − χ + βE max{Vj+1 (0, z 0 , Z 0 , η 0 , κ0 ), W ¯ j+1 (z 0 , Z 0 , η 0 )}] V s.t. c = (1 − γ)zji ηji e¯j ¯ j (z, η, κ) = u(¯ ¯j+1 (z 0 , η 0 ) and W c ) − χ + βE max Vj+1 (d 0 (k), z 0 , η 0 , k 0 ), V 0 r s.t. c = (1 − γ)zη¯ ej , d = (κ − γ¯ ej zη)(1 + r )
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GDP/Pop and Real Interest Rate: Percentage Deviations 0.06
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