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e The negative balance sheet effect of $ debt on domestic inflation is neglected in the literature.
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Research Question

1. How do firms’ pricing decisions vary with different levels of FC debt?

2. How significant is this balance sheet effect of FC debt

in explaining the exchange rate pass-through to domestic producer inflation?
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Motivation: Domestic PPl Across Manufacturing Sectors in Korea

e From 1996-98, Realized PPl changes vs. PPl changes implied via the imported input channel

Imported Input Share X Almported Input Price

assuming (i) Cobb-Douglas production function with CRTS, and (ii) a complete pass-through
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e The imported input channel is in fall short of generating the level of PP| changes upon a large

depreciation.
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Motivation: Positive Correlation Between FC Debt Exposure and Residual PPl Changes

Unexplained PPl changes

Realized PPI changes - Implied PPl Changes via Imported Input Channel
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e Relatively neglected balance sheet channel may account for the much pronounced increase in

domestic producer prices.
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Literature Review

Exchange Rate Pass-Through to Prices
- Exchange rate pass-through to domestic prices
Goldberg, Campa (2010), Amiti, Itskhoki, Konings (2019)
= Exploring the neglected balance sheet channel in the exchange rate pass-through to prices
Ma, Schmidt-Eisenlohr (WP, 2023), Reinhart, Rogoff, Savastano (WP, 2003)

Contractionary Effects of Foreign Currency Debt

- Empirical and theoretical investigation of negative balance sheet effects on firm performance

Krugman (1999), Aghion, Bacchetta and Banerjee (2001), Céspedes, Chang, Velasco (2004), Choi and
Cook (2004), Kim, Tesar, Zhang (2015), Kalemli-Ozcan, Kamil, Villegas-Sanchez (2016), Kohn, Leibovici,
Szkup (2018), Bruno, Shin (2023), Casas, Meleshchuk, Timmer (WP, 2023)

=- Balance sheet effects of foreign currency debt on prices
Financial Frictions and Firms’ Pricing Decisions

- Closed Economy Setting

Gilchrist, Schoenle, Sim, Zakrajsek (2017), Christiano, Eichenbaum, Trabandt (2015), Del Negro,
Giannoni, Schorfheide (2015), Kim (2021), Renkin, Ziillig (2023)

= Open economy setting in the sudden stop episodes with dollar debt and a large depreciation 5/20



(1) Exploiting a large devaluation in Korea in 1997, we identify the balance sheet channel

Firms with high ST FC debt exposure
(i) | net worth growth, | sales growth, and | markup growth

Industries populated by firms with high ST FC debt exposure

(i) 1 their prices more upon a large devaluation
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(1) Exploiting a large devaluation in Korea in 1997, we identify the balance sheet channel

Firms with high ST FC debt exposure
(i) | net worth growth, | sales growth, and | markup growth

Industries populated by firms with high ST FC debt exposure

(i) 1 their prices more upon a large devaluation

(2) Build a heterogeneous firm model with two types of financial constraints and imported inputs

(i) An industry equilibrium & its transition dynamics upon an unexpected depreciation
(3) The estimated model performs quantitatively well in explaining sectoral price dynamics

(4) A quantitatively sizable role of the balance sheet channel in explaining sectoral price dynamics

(i) 20% to 80% of the sectoral price changes during the devaluation
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Empirical Analysis



Empirical Strategy & Data

e Our unique dataset of firm-level B/S data + industry price data has allowed the identification
of the balance sheet effect of corporate FC debt on domestic prices
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What Makes 1996-1998 A Good Period for ldentification?

* We exploit a large devaluation in Korea in 1997 & different FC debt exposure across firms and
thus, across industries to identify the balance sheet effect on the exchange rate pass-through to
domestic output prices.

1. Virtually no financial hedging
- the exchange to trade financial derivatives to hedge FX risk was established in 1999
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domestic output prices.

1. Virtually no financial hedging
- the exchange to trade financial derivatives to hedge FX risk was established in 1999

2. Unexpectedness of devaluation
“Korea has strong fundamentals, unlike Latin American countries and Thailand; therefore,
the probability of Korea facing a currency crisis is abysmal ”
— BIS Chair, Alfons Verplaetse (Sept 1997)
“One of the most unusual aspects of the Asian crisis is the extent to which it was
unpredicted by market participants and market analysts”
— Radelet and Sachs (2000)

3. Lack of regulation on FC borrowing
- no quantity regulation for both short-term and long-term FC debt

- forcing firms to reveal the purpose of the loan for long-term borrowing only 8/20



Firm-level Investigation: Negative Balance Sheet Effects of Corporate Dollar Debt

Ayjo6—08 = Bo+ P1 ST FCj o6 + B2LT FCj o6 + 3Size;j 06
+ 34 ST FCj o6 - Sizej 06 + 5 LT FCj o6 - Sizej 06 + B6Xj,06 + €i

e Ay;: the growth rates of firm j's y variables in 1996-98.

e y includes (1) net worth, (2) sales and (3) estimated mark-ups.
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Firm-level Investigation: Negative Balance Sheet Effects of Corporate Dollar Debt

Ayjo6—08 = Bo+ P1 ST FCj o6 + B2LT FCj o6 + 3Size;j 06
+ Ba ST FCj}g(, . Sizej796 + /3’5 LT FCJ',% . SiZej,% + ,86X',96 + €

e Ay;: the growth rates of firm j's y variables in 1996-98.

y includes (1) net worth, (2) sales and (3) estimated mark-ups.

ST FC;: short-term foreign currency debt to total short-term debt of firm j

e LT FC;: long-term foreign currency debt to total long-term debt of firm j

Size;j: log of real sales of firm j

e X; includes: leverage ratio (total debt to total assets ratio), short-term debt to total debt ratio,
export/sales ratio, FC cash ratio, and industry fixed effects.
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Firm-Level Investigation: Negative Balance Sheet Effects of Corporate Dollar Debt

e Firms with higher foreign currency debt exposure have lower mark-up growth during the crisis.

Ayjo6—98 = Po + P1 ST FCj 06 + B2LT FCj 06 + 53Size; 06
+ B4 ST FCj 06 - Sizej 06 + 5 LT FCj 06 - Sizej 06 + S6X;,06 + €;

Net Worth Growth

Sales Growth

Markup Growth

ST FC -1.4963* -10.1710%** -0.8919%**
(0.7783) (3.0596) (0.2151)
LT FC -0.2631 0.2174 0.1761
(0.6347) (2.2590) (0.1638)
ST FC x Size 0.0596* 0.4109%** 0.0348%**
(0.0311) (0.1202) (0.0085)
LT FC x Size 0.0124 0.0056 -0.0067
(0.0257) (0.0903) (0.0066)
Adjusted R? 0.0472 0.1319 0.0418
N 3169 3169 3167

» Other Dependent Variables § » Controlling More Cross Products » Another Definition
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Industry-level Investigation

Apios—98 = Po+ L1 ST FCioe + BoLT FCios + 53Xi 06 + €i

e Apiogs—os: the growth rates of PPI for industry i in 1996-98.
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Industry-level Investigation

Apios—98 = Po+ L1 ST FCioe + BoLT FCios + 53Xi 06 + €i

e Apiogs—os: the growth rates of PPI for industry i in 1996-98.
e ST FC;: weighted average of firms' short-term FC debt to total short-term debt ratio in industry i.

e LT FC;: weighted average of firms' long-term FC debt to total long-term debt ratio in industry /.

X; includes:

- Imported input channel: imported intermediate input share

- Other industry-level pass-through determinants: degree of the product differentiation (Rauch
classification), degree of price stickiness

- Weighted average of other firm-level variables: log of real sales, leverage ratio, short-term
debt ratio, export/sales ratio, and FC cash/total current assets ratio

- Broad industry fixed effects (two-digit)
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Empirics: Industry-Level Analysis

e Industries with high foreign currency exposure increase their prices more during the crisis.

Apios—9s = Lo+ 1 ST FCioe + 5oL T FCios + 53Xi 06 + €i

6 @ 6) @ 5)
ST FC 0.6950%**  0.7109%**  0.6722*¥**  0.6565***  0.5685%**
(0.1607) (0.1856) (0.1783) (0.2162) (0.2038)
LT FC -0.0295 -0.1302 -0.1899 -0.1846
(0.1173)  (0.1245)  (0.1351)  (0.1365)
Rauch Dummy 0.0075
(0.0447)
Imported Input Share 0.2830*
(0.1656)
Degree of Price Stickiness 0.0317*
(0.0168)
Broad Industry FE No No Yes Yes Yes
Average Firm-level characteristics No No No Yes Yes
Adjusted R? 0.1400 0.1348 0.4245 0.4439 0.4513
N 156 156 156 156 156

> Domestic Firms Only X » Pre-trend in Ap; J » Another Definition
» Pre-crisis w/o Outliers » 2000~2019 panel » 2000~2019 panel: Appreciation vs. Depreciation 12/20



Local Projection: Dynamic Responses of Monthly PPI

Pi1997m9+h — Pi,1997m9 _ Bh+ 51,,)ST FCi o6 + B2,nL T FCi o6 + B3,nXi 06 + €in

Pi,1997m9

Dynamic Price Responses: Short-term FC Debt
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Empirics: Takeaway

During a large devaluation in Korea in 1997,

1. Firms with high ST FC debt exposure |} sales growth, |} networth growth and |} markup growth

2. Industries with high ST FC debt exposure {} their prices more
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Model Overview

e An industry equilibrium model with heterogeneous firms.

e The exogenous variations across industries in our model:

(i) the industry-specific firm-level distribution of foreign currency debt ratios ()
(ii) the industry-specific imported input share (k)

e Kimball aggregator to examine variable mark-ups / strategic complementarity. a==D

e Firms face two types of financial frictions: working capital constraints and collateral-based

leverage constraints

e \We assume that the economy is in the stationary equilibrium before one-time unexpected real
exchange rate depreciation.

e \We analyze the transition dynamics of industry price for each of 156 industries
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Model Mechanism

e Firm j's optimal pricing decision is

Pi.t = Hj,tMCj (14 m2,,t)
~—_———

1 tighter working capital constraints

e Balance sheet deterioration has an effect on price by

(i) Investment adjustment

Balance sheet deterioration = | Investment (kj:+1) = | productivity = 71 mgjes1
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Model Mechanism

e Firm j's optimal pricing decision is

Pi.t = Hj,tMCj (14 m2,,t)
~—_———

1 tighter working capital constraints

e Balance sheet deterioration has an effect on price by

(i) Investment adjustment

Balance sheet deterioration = | Investment (kj 1) = | productivity = T mc 1

(ii) Working-capital channel

Balance sheet deterioration = | Liquid Assets (aj,c+1) = T 72,,t41

e Strategic Complementarity allows additional channel via the adjustment of ;11

» Policy function of k' » Policy function of 1} » Policy function of a’ » Policy function of p” » Policy function of 1"
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Quantitative Analysis




Industry-Level Analysis

e Industry price dynamics upon unexpected large depreciation at period 1

e Industries with imported input share = 0.1

- = Avg FC Debt Ratio of 6%
— Avg FC Debt Ratio of 40%

Sectoral Price Change (%)
T e
T T T T T T T
N
i
. . . . . .

o
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Model: Industry-Level Analysis

e Marginal Effect of FC Short-term Debt Ratio on Price Changes in Crisis (Data vs. Model)

Apro—2 = fo+ 51 ST FCj o + B2 Imported Input Share, + ¢

Data Model
ST FC 0.5685 0.1637
(0.2038)
Imported Input Share  0.2830  0.2223
(0.1656)
R? 0.4316  0.9800
N 156 156

e The model can explain more than 20% of the variation in price changes across industries.

e The dynamics of firm-level variables are aligned with data patterns:
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Quantitative Size of the Balance Sheet Channel (Industry-level Direct + Indirect effect)

e Compare the baseline results with counterfactual outcomes where the imported input price stays
constant upon a depreciation shock.
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Quantitative Size of the Balance Sheet Channel (Industry-level Direct + Indirect effect)

e Compare the baseline results with counterfactual outcomes where the imported input price stays
constant upon a depreciation shock.

e Across FC debt share deciles, the balance sheet channel explains a substantial share of the

simulated industry-level price changes.

Share of Sectoral Price Changes: Balance Sheet Effects

B o @ ~ =3
o =] =] o =]

Fraction (%)

w
=]

20

0 0.1 0.2 03 0.4 05 0.6
FC Debt Ratios

19/20



Conclusion

e We find empirically that industries with higher foreign currency debt increased their prices

more during the large devaluation period.

e With the model-generated data, we decompose the two distinct channels of exchange rate
pass-through — balance sheet channel and imported input channel and show that both are
significant contributors to the firm-level price dynamics during the crisis.

e Our empirical analysis and our quantitative analysis reveal that it is important, albeit overlooked,
to incorporate the balance sheet effect when analyzing how the exchange rate affects
domestic prices, especially for emerging economies with dollarized liability.

20/20
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Motivation: Cross-Country

e Realized PPI change vs. Imported input implied PPl change

Crisis Year A Import Price Index  Imported Input Share (%) A MC Due to Import Price Changes A PPl (%)
Implied PPl Changes via Imported Input*

Brazil 1999 64.08 6.0 3.84 33.0
Mexico 1994 165.39 13.2 21.87 47.11
Korea 1997 40.37 14.6 6.05 16.46
Thailand 1997 20.09 22.0 4.43 17.89
Argentina 2002 169.87 6.1 10.39 122.22

The country sample is identical to Burstein, Eichenbaum and Rebelo (2005).

imported intermediate input

The imported input share is Total input

We assume a complete exchange rate pass-through.



Depreciation of Korean Won After Floating

o The Price of Dollar in Won: 1994-2000 Korea PPI: 1994-2000
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Summary Statistics

1993 1994 1995 1996 1997 1998

Number of firms 1862 2204 2718 3111 3620 3994

Fraction of firms with FC debt (%) 59.7 575 528 519 50.6 44.0

Fraction of firms with FC short-term debt (%) 52.0 477 427 419 398 354

Mean FC share of short-term debt (%) 8.4 7.0 6.3 6.7 7.6 7.0

Mean FC share of long-term debt (%) 198 202 181 19.0 222 1838

Mean FC share of short-term debt (%) given positive holding 16.2 146 147 16.0 19.0 19.8
Mean FC share of long-term debt (%) given positive holding 354 379 36.8 404 486 470
Mean FC short-term debt to total debt (%) 4.8 39 3.7 3.7 4.0 3.8

Mean FC long-term debt to total debt (%) 7.8 7.4 6.6 7.0 9.6 7.7

Mean FC short-term debt to total debt (%) given positive holding 9.6 8.7 9.6 10.1  11.7 127
Mean FC long-term debt to total debt (%) given positive holding ~ 15.0 15.0 154 17.3 243 230

Note: Short-term debt is the amount of debt due within one year.



Another Measure of FC Debt Exposure: Short-term FC Debt to Total Debt Ratios

) Unexplained PPl changes and Pre-crisis Short-term FC debt exposure

Realized PPI changes - Implied PPl Changes via Imported Input Channel
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Summary Statistics (weighted by sales)

1993 1994 1995 1996 1997 1998

Number of firms 1862 2204 2718 3111 3620 3994

Fraction of firms with FC debt (%) 89.3 887 885 90.2 89.1 877

Fraction of firms with FC short-term debt (%) 86.8 857 850 87.1 857 841

Mean FC share of short-term debt (%) 220 214 213 225 248 26.0

Mean FC share of long-term debt (%) 36.0 404 406 432 486 4538

Mean FC share of short-term debt (%) given positive holding 254 250 250 259 29.0 310
Mean FC share of long-term debt (%) given positive holding 411 464 469 500 57.7 557
Mean FC short-term debt to total debt(%) 128 116 121 135 146 157

Mean FC long-term debt to total debt (%) 138 157 171 167 198 189

Mean FC short-term debt to total debt (%) given positive holding 15.0 13.9 144 159 179 193
Mean FC long-term debt to total debt (%) given positive holding ~ 16.1 185 20.2 19.8 242 239

Note: Short-term debt is the amount of debt due within one year.



Correlation between ST FC Debt Ratio and Firm Size

All Sample

Correlation with ST FC Debt Ratio
Export to Sales Ratio 0.1283
Log of Real Sales 0.3342

Firm with Positive ST FC Debt: Intensive Margin
Correlation with ST FC Debt Ratio
Export to Sales Ratio 0.0528

Log of Real Sales 0.1218




Correlation between ST FC Debt Ratio and LT FC Debt Ratio in 1996

Firm-Level

ST FC Debt Ratio
LT FC Debt Ratio 0.3683

Industry-Level

ST FC Debt Ratio
LT FC Debt Ratio 0.4038




Industry Price Dynamics and Short-term FC Debt Ratio

- Another Definition of Currency Composition:

ST FC Debt to Total Debt Ratios & LT FC Debt to Total Debt Ratios

(1) ?) 3) @ 5)
ST FC 0.8978***  0.9008***  0.7497***  0.7598***  0.6780***
(0.1951) (0.2025) (0.1597) (0.2293) (0.2099)
LT FC -0.0319 -0.0943 -0.4331 -0.4063
(0.2922) (0.2991) (0.3141) (0.3288)
Rauch Dummy 0.0176
(0.0486)
Imported Input Share 0.2549
(0.1927)
Degree of Price Stickiness 0.0194
(0.0231)
Broad Industry FE No No Yes Yes Yes
Average Firm-level characteristics No No No Yes Yes
Adjusted R? 0.1411 0.1356 0.4131 0.4452 0.4457

N 156 156 156 156 156




Industry Price Dynamics and Short-term FC Debt Ratio: w/o Outliers

) B) ()
ST FC 0.6338***  (.6722*%**  (.5376**
(0.2239)  (0.2441)  (0.2278)
LT FC -0.1564 -0.2245* -0.2221
(0.1219) (0.1349) (0.1368)
Rauch Dummy 0.0070
(0.0441)
Imported Input Share 0.3095*
(0.1698)
Degree of Price Stickiness 0.0352%*
(0.0170)
Broad Industry FE Yes Yes Yes
Average Firm-level characteristics No Yes Yes
Adjusted R? 0.3519 0.3750 0.3899
N 154 154 154




Domestic Firms Only

0 @) ()
ST FC 0.5862***  (0.5808***  (0.5602***
(0.1386) (0.1672) (0.1587)
LT FC -0.1370* -0.1319* -0.1336*
(0.0794)  (0.0784)  (0.0778)
Rauch Dummy 0.0164
(0.0477)
Imported Input Share 0.2298
(0.1888)
Degree of Price Stickiness 0.0268*
(0.0159)
Broad Industry FE Yes Yes Yes
Average Firm-level characteristics No Yes Yes
Adjusted R? 0.4157 0.4373 0.4365

N 155 155 155




Industry Price Dynamics and Short-term FC Debt Ratio, Pre-crisis Period

Apioz—os = Po+ L1 ST FCioz + BoLT FCioz + 53Xi 03 + €

1) @) () @) )
ST FC 0.1228 0.0967 -0.0480  -0.2587 -0.2671
(0.1325)  (0.1130) (0.1552) (0.2197)  (0.2176)
LT FC 0.0403 -0.0217  -0.0250 -0.0130
(0.0690)  (0.0979) (0.0958)  (0.0953)
Rauch Dummy 0.0109
(0.0519)
Imported Input Share 0.1285
(0.1104)
Degree of Price Stickiness -0.0276**
(0.0126)
Broad Industry FE No No Yes Yes Yes
Average Firm-level characteristics No No No Yes Yes
Adjusted R? 0.0015 -0.0036 0.2476 0.2818 0.2760

N 151 151 151 151 151




Industry Price Dynamics and Short-term FC Debt Ratio, Pre-crisis Period: w/o Outliers

Apioz—os = Po+ L1 ST FCioz + BoLT FCioz + 53Xi 03 + €

6 @ 3)
ST FC 0.0121 -0.0621 -0.0739
(0.1453)  (0.1552) (0.1570)
LT FC 0.0322 0.0248 0.0364
(0.0769)  (0.0786)  (0.0788)
Rauch Dummy 0.0450
(0.0407)
Imported Input Share 0.0576
(0.0936)
Degree of Price Stickiness -0.0261***
(0.0080)
Broad Industry FE Yes Yes Yes
Average Firm-level characteristics No Yes Yes
Adjusted R? 0.2924 0.2848 0.2917

N 149 149 149




Industry Price Dynamics and Short-term FC Debt Ratio (Panel: 2000 ~ 2019)

Apie = Bi+Pi+P1 ST FCit—14+PoLT FCie—14+ 5830 XST FCi i1+ 5aler X LT FCi 1+ 85X e—1+€ie

(1) ()
ST FC 0.0112 0.0164
(0.0263)  (0.0277)
LT FC -0.0178  -0.0179

(0.0166)  (0.0173)
DAecx ST FC 0.4460%**  0.5911%%x
(0.1709)  (0.1907)

Ae:x LT FC 0.1952 0.1894
(0.2434) (0.2576)
Industry FE Yes Yes
Year FE Yes Yes
Xit—1 Yes Yes
Aer X Xit—1 No Yes
Adjusted R? 0.2299 0.2376

N 3680 3472




Industry Price Dynamics and Short-term FC Debt Ratio (Panel: 2000 ~ 2019)

Apie = Bi+Pe+P1 ST FCit—14+PoLT FCie—14+530e XST FCi i1+ 5aler X LT FC 1+ 85X e—1+€ie

FX: KRW price of USD  Periods with dFX < 0 Periods with dFX > 0

1) (2
ST FC -0.0447 -0.0094
(0.0337) (0.0309)
LT FC -0.0215 0.0111
(0.0247) (0.0231)
ST FC xdFX -0.1408 0.8456%**
(0.5084) (0.2353)
LT FC xdFX 0.3100 0.0219
(0.3205) (0.4324)
Industry FE Yes Yes
Year FE Yes Yes
Adjusted R? 0.2184 0.2719

N 1636 1662




Pre- and Post-Cirisis Price Dynamics and Short-term FC Debt Ratio in 1996

Ap/‘t - Bo,t + Bl,tST FC[11996 + €, t= 1993. ceey 1998, ceey 2000

91293 92794 93l05 94796 9597 96798 97.99 98.00
Shock in November 1997

Figure 1: Treatment vs. Control Groups: Pre- and Post-crisis



Pre- and Post-Cirisis Price Dynamics and Short-term FC Debt Ratio in 1996

Ap/‘t - Bo,t + Bl,tST FC[11996 + €, t= 1993. ceey 1998, ceey 2000

91293 92794 93l05 94796 9597 96798 97.99 98.00
Shock in November 1997

Figure 2: Treatment vs. Control Groups: Pre- and Post-crisis



Controlling the Effect of Firm Exits

1) 2 ®3)
ST FC 0.5685***  0.6437***  (0.5531***
(0.2038) (0.2173) (0.2060)
LT FC -0.1846 -0.1920 -0.1830
(0.1365) (0.1346) (0.1363)
Log Change of # of Firms 1.0001** 1.0207*
(0.4832) (0.5382)
Rauch Dummy 0.0075 -0.0020
(0.0447) (0.0465)
Imported Input Share 0.2830* 0.2728
(0.1656) (0.1675)
Degree of Price Stickiness 0.0317* 0.0327*
(0.0168) (0.0167)
Broad Industry FE Yes Yes Yes
Average Firm-level characteristics Yes Yes Yes
Adjusted R? 0.4513 0.4440 0.4515

N 156 156 156




Local Projection: amic Responses of Quarterly PPI

Pi,1997Q3+h — Pi,1997Q3
Pi,1997Q3

= Br+ B1,sST FCi g + Bo,nLT FCi o6 + B3,nXi 06 + €in

Dynamic Price Responses: Short-term FC Debt Dynamic Price Responses: Imported Input Share

0
Quarters Quarters



Local Projection: Dynamic Effects of LT FC Debt

Dynamic Price Responses: Long-term FC Debt Dynamic Price Responses: Long-term FC Debt
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Mark-up Measure: De Locker and zynski (2011)

e Assume that producer j is a cost minimizer:

H L v Vv L. i o 1 noq.
min Cj; = g PjeXjt + ki FXN(Qje F(xjt,.i.,xjt,kj )
v=1 N~ ~ —_—

variable input costs ~ cost of capital production function

e FOC w.r.t a variable input XJ‘; :

IF(.) X 1 PpXj aG;
FO) e - L% e, = 05
de,t th )\jt qjt ant
N——

output elasticity:HJ‘./t

e Hence, mark-up is:

;th=ﬂ =0 x Pie Qs
Ne T v
Jyt pjt jt

e Change in mark-up, assuming the output elasticity is constant over time:
Pt Qj¢

Vv
Jt7jt

Alogpj = Alog



Empirics: Firm-Level Analysis

e Firms with high foreign currency debt exposure have lower investment growth, lower labor
productivity growth and lower employment growth during the crisis.

Capital Growth ~ Output/Worker Growth — Total Wage Growth ~ Employment

ST FC -6.7368* -7.3622* -6.2982%%* -4.0366%*
(3.5560) (3.8988) (1.4304) (1.9167)
LT FC -2.5349 1.5337 0.0878 -0.1654
(2.1571) (3.1031) (1.2826) (1.1898)
ST FC x Size 0.2592* 0.2960* 0.2492%% 0.1600%*
(0.1409) (0.1527) (0.0568) (0.0751)
LT FC x Size 0.1055 -0.0487 -0.0016 0.0155
(0.0866) (0.1241) (0.0510) (0.0479)
Adjusted R? 0.0297 0.0546 0.0978 0.0869

N 2753 3045 2203 3169




Empirics: Firm-Level Analysis

e Cross products of other firm-level variables and size are controlled.

Sales Growth ~ Net Worth Growth ~ Markup Growth

ST FC -7.8202%* -1.4387%* -0.9201***
(3.1157) (0.8026) (0.2156)
LT FC 2.4760 0.2830 0.1825
(2.2803) (0.6609) (0.1704)
ST FC x Size  0.3191%** 0.0576* 0.0360%**
(0.1225) (0.0321) (0.0086)
LT FC x Size -0.0881 -0.0106 -0.0069
(0.0909) (0.0267) (0.0069)
Adjusted R? 0.1724 0.0642 0.0425

N 3169 3169 3167




Empirics: Firm-Level Analysis, Figures GEE0

Marginal Effect of Short-term FC Exposure on Sales Growth Marginal Effect of Short-term FC Exposure on Networth Growth

T T T T T T T T
30 15 30

20 25 20 25
Size: Log of Real Assets Size: Log of Real Assets

Marginal Effect =~ ====- 90 % Confidence Interval Marginal Effect =~ ===== 90 % Confidence Interval

Marginal Effect of Short-term FC Exposure on Markup Growth

20 25
Size: Log of Real Assets

Marginal Effect ~ ====- 90 % Confidence Interval




Firm-Level Investigation: Different Definitions of Currency Composition of Corporate Debt

- Another Definition of Currency Composition:

ST FC Debt to Total Debt Ratios & LT FC Debt to Total Debt Ratios

) @) ®)
Net Worth Growth  Sales Growth ~ Markup Growth
ST FC -3.0536%** -17.3037*** -1.1959***
(0.8893) (3.1444) (0.3311)
LT FC -0.7602 1.3482 0.2109
(0.8793) (3.6418) (0.3465)
ST FC x Size 0.1197*** 0.6992*** 0.0469***
(0.0354) (0.1235) (0.0131)
LT FC x Size 0.0349 -0.0240 -0.0078
(0.0358) (0.1445) (0.0141)
Adjusted R? 0.0469 0.1326 0.0425

N 3154 3154 3152




Preferences: Kimball-CES Structure

e Each industry / faces an exogenous CES demand, where the demand for industry I's composite
goods is given by:
Py

Y
P

e Each industry / is populated by a continuum of entrepreneurs indexed by j(/).

¢ Intermediate goods, y;, are produced by entrepreneurs j, aggregated into industry /'s composite
goods by the Kimball (1995) aggregation.

e Following Gopinath and Itskhoki (2010), we assume functional forms and the demand for an
intermediate good produced by an entrepreneur j is:

) o/e 1 e
yi = <1—e|n(%’)> Y, pj=exp <€<1—(%) / ))Pl



Technology: Entrepreneurs-Production

e Produces differentiated goods with domestic inputs n, foreign inputs x and capital k:
y = zkaxmnlfafn
e Need to save in liquid assets to pay a certain faction (9%) of production costs before profits are
realized:
wn+ £9x < 0,a
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Technology: Entrepreneurs-Production

e Produces differentiated goods with domestic inputs n, foreign inputs x and capital k:

o a Kk, l-a—k
y =2zk"x"n

Need to save in liquid assets to pay a certain faction (9%) of production costs before profits are
realized:
wn+ £9x < 0,a

e ¢ is the real exchange rate, the price of foreign final goods in units of domestic final goods

- expect sfil =1forall ¢t

e Invests in physical capital used in production and as a collateral:

kK'=1-8)k+i
e Investment also subject to convex adjustment costs:

d(k, k')



Financial mkt: Entrepreneurs-Debt

e Chooses to issue debt d’/(1 + r) (in units of domestic final goods) and allocates exogenously:
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Financial mkt: Entrepreneurs-Debt

e Chooses to issue debt d’/(1 + r) (in units of domestic final goods) and allocates exogenously:

- (1- A)% to debt denominated in domestic final goods
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= )‘1%% to debt denominated in foreign final goods (in units of foreign goods)
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e Chooses to issue debt d’/(1 + r) (in units of domestic final goods) and allocates exogenously:

- (1- A)% to debt denominated in domestic final goods
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e In the beginning of next period, need to pay back in units of domestic goods
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Financial mkt: Entrepreneurs-Debt

e Chooses to issue debt d’/(1 + r) (in units of domestic final goods) and allocates exogenously:

- (1- A)% to debt denominated in domestic final goods

- /\1dT,r to debt denominated in foreign final goods (in units of domestic goods)

d’ 1

= Ao g to debt denominated in foreign final goods (in units of foreign goods)

e In the beginning of next period, need to pay back in units of domestic goods

Fo-+(@S)

e Face borrowing constraints:

< Ok’
1—&-r_9k



Model: Recursive Firm Problem

1=y

v + BEZ'[V(k/7 d’? 3,7 Z,; )\7 Ky 5/)]

vik,d,a,z; \,k,§) =

max
c>0,d’,k",a’ ,n,x,p 1-—

s.t. c+k’—(1—6)k+¢(k,k’)+a’+d((1—>\)+)\€i):py—wn—g“’x+a+1+r
—1 —_—————
\4’ w(k,z)
L <o {m} +&9%x <6 }
1+r > Uk 7)17 wn §X_ ad {7727

where

(y=(1-en() T

(ii) y = zkx"n* =%, (iii) d(k, k') = ‘g(%) B



Policy Function of k’: (i) Investment adjustment

e With high enough debt d, the borrowing constraint starts binding, lowering investment k’
e With lower k, next-period capital kK’ |

e With higher FC debt )\, investment k" |
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Policy Function of 7,: (ii) Working-capital channel

ﬁrEz/‘Z[(cl)fw] + i = BQQEZI‘Z[T/Q]
~—
more binding collateral constraints 1

e The working capital constraints are more binding 7, T with lower k, higher d and higher A

2 T T T T T T 1.5 T T T T T T
—t=0 —t=0
——t=1()\=0) / ——t=1(1=0)
—e—t=1(1=0.325) /S —e—1=1(1\=0.325)
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Policy Function
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Policy Function of p” Against d and k

e Firms charge higher p T with lower k, higher d and higher \.

e Strategic complementarity pushing up the policy function even with zero FC debt ).




Policy Function of "

e Firms lower their markups p | with lower k, higher d and higher X\ upon 1 effective MC

- Relatively better off firms with higher k and lower d increase their markups p 1 .

e Strategic complementarity pushing up the policy function even with zero FC debt ).
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Transition: MIT Shock

e Each industry with its specific firm-level distribution of A and the imported input share k has
different stationary equilibrium and different transition dynamics upon one time unexpected
depreciation of the real exchange rate.

- period 0 : stationary equilibrium (SS)
- period 1 : unexpected depreciation of real exchange rate (MIT shock)

= k'’ and a’ change

- period co: new stationary equilibrium (SS)

e We investigate the transition dynamics when £ goes up from 1 to 2.1 in the first period and stays
there afterwards for each of 156 industries



Calibrated Parameters

Predetermined

Parameter Value Description Data Source
¥ 2.0 Relative risk aversion Standard
é 0.1 Depreciation rate of physical capital Standard
v 2.0 Elasticity of substitution across sectors Standard
o 5.0 Elasticity of substitution within a sector Gopinath and Iltskhoki (2010)
€ 6.0 Super elasticity of demand Gopinath and Itskhoki (2010)
¢ 0.9569 Physical capital adjustment cost Gilchrist and Sim (2007)
w 0.353 Avg degree of ERPT to import prices Estimated from data
r 0.08 Interest rate Bank of Korea
pz 0.9106 AR coefficient of z Estimated
oz 0.0986 STD of z Estimated
Am € [0,0.975] Distribution of FC debt share Estimated from KIS data
h € [0,1] Distribution of FC debt share Estimated from KIS data
K € [0,1] Industry-level imported input share Estimated from Korean Input-Output table in 1995
Calibrated
Parameter Value Description Targeted Moments
B 0.9090 Time discount factor Mean of Debt to Sales Ratio (0.708)
Ok 0.7444 Fraction of capital as a collateral Std of Debt to Sales Ratio (0.291)
0. 1.2431 Fraction of working capital Mean of Cash to Sales ratio (0.471)




Firm-level Regression: Price Changes

Apj = ﬂo —+ /315T FCJ =+ ﬂzlmported Input Share/ + /83API + ﬂ41Unconstrained,j + ﬁSST FCJ X 1Unconstrained,j + €j
Apj = Bo + B1ST FCj + Balmported Input Share, + 83AP; + Balog(k;) + BsST FC; x log(k;)
+ alog(X;) +~ST FC; x log(X;) + ¢;



Firm-level Regression: Price Changes

Apj = /’30 —+ /315T FCJ =+ ﬂglmported Input Share/ + ,83API + ,841Unconstrained,j + ﬁSST FCJ X 1Unconstrained,j + €j
Ap; = o+ 1ST FCj + Bolmported Input Share, + B3AP; + 4 log(k;) + B5ST FC; x log(kj)
+ alog(X;) +~ST FC; x log(X;) + ¢;

Price Changes
(1) (2 ®3)

ST FC; 0.0532 0.0583  0.1190

Imported Input Share;  0.0647 0.0691  0.0754

AP 0.7043 0.6997  0.6954
lunconstrained,j X ST FC; -0.0415

log(kj) x ST FC; -0.0136




Firm-level Regression: Markup Changes

Aﬂj = /30 + /315T FCJ + /Bglmported Input Share/ + ﬁ:&API + ﬁll]-Unconstrained,j + BSST FCJ X 1Unconstrained,j + €j
Apj = Bo+ 1ST FC; + Bolmported Input Share, + S3AP; + 34 log(k;) + B5ST FC; x log(kj)

+ alog(X;) + ST FC; x log(X;) + €;

Markup Changes
Lm @  ©
ST FC; -0.0774 -0.0852 -0.1728
Imported Input Share;,  -0.0940 -0.1013 -0.1025
AP, 0.4395  0.4469  0.4468
0.0628

]-Unconstrained,j x ST FC_]

log(kj) x ST FC; 0.0315




Quantitative Size of the Balance Sheet Channel (Firm-level Direct + GE effect)

e Ap; in the counter-factual economy over Ap; in the baseline economy

e Across FC debt share deciles, the balance sheet channel explains a substantial share of the
simulated firm-level price changes

Share of Firm-level Price Changes: Balance Sheet Effects
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Quantitative Size of the Balance Sheet Channel (Firm-level Direct vs

e Direct effect of FC debt: ﬁlsT FC;

Apj = Bo + B1ST FC; + Bolmported Input Share, + S3AP; + ¢;

o GE effect = Ap; in the counter-factual economy - Direct effect
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Quantitative Size of the Balance Sheet Channel (Firm-level Direct vs. GE effect)

o Direct effect of FC debt: ST FC;
Apj = Bo + SiST FC; + Bolmported Input Share, + S3AP; + ¢;

o GE effect = Ap;j in the counter-factual economy - Direct effect

Segare of General Equ'm Component in the Balance Sheet Effects
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