
Supplementary Appendix to “Financial Frictions and

Employment during the Great Depression”

Abstract

This appendix, not for publication, presents supplemental materials for the paper

“Financial Frictions and Employment During the Great Depression.” It includes a

discussion of the definitions, sources, and methodologies used in constructing the

variables of the paper, as well as supplemental results to the analysis presented in the

paper.
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1 Data: Sources and Definitions

1.1 Construction of main sample and sources of selection

The accounting data for 1928 and 1933 were collected from the 1929 and 1934 volumes

of the Moody’s Manuals of Investments of Industrial Securities, respectively. We recorded

information for each firm in the manual, including, when available, the number of employees,

basic financial data from the income statements and balance sheets, the firm’s location, a

description of its operations, and year of incorporation. In the description that follows, we

refer to the year of the data instead of the manual year for simplicity.

Appendix Table A.1 presents detailed information on the construction of our main sample.

We start by collecting information on all firms in each manual, a total of 5,111 firms in 1928

and 5,110 in 1933. About 100 of these firms in each year are foreign companies, and we

exclude them from the sample. We then limit the sample to the 3,977 and 3,473 firms in each

respective year that do not report the value of the firm’s assets for a recent year. The majority

of the observations lost in this step are due to firms not reporting a balance sheet. In some

cases, however, the balance sheets correspond to a fiscal year that is too old to be relevant

for our analysis. Specifically, we drop from the 1928 sample those firms that only present a

financial statement for the fiscal year 1926 or earlier, and we eliminate from the 1933 sample

cases in which the balance sheet corresponds to 1931 or earlier years. The sample is reduced

even further to the 1,823 and 2,230 firms in 1928 and 1933 that also disclose a relevant number

of employees.1 We then match these firms across years. About 1,300 firms with non-missing

assets and employment in 1928 appear in the 1933 data, regardless of whether they reported

assets and employment in that year. Conversely, about 1,700 firms with non-missing assets

and employment in 1933 appear in the 1928 data, without conditioning on the availability of

additional information in that year. Finally, we restrict the matched sample to those firms for

which we observe assets and employment in both years, and end up with a balanced sample

of 1,010 firms for which we can construct the change in employment between 1928 and 1933.

For this main sample of firms, we collect similar data for 1925 and 1927 from the 1926 and

1928 Moody’s Manuals, respectively, to study differences in pretrends.

As Table A.1 reveals, there are two main sources of selection into the final sample of

1,010 firms, conditional on the firm being listed in Moody’s. First, we do not always observe

employment information. Specifically, only 46% of the firms with non-missing assets in 1928

also report the size of their workforce in that year. (Firms with non-missing information on

1Moody’s often reports the period to which the employment information corresponds to. Thus, we apply
the same criteria used for the value of assets, and exclude firms for which we only observe employment levels
prior to 1927 for the 1928 sample, and prior to 1931 for the 1933 sample.
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assets were more likely to report employment in 1933, so this source of selection in less of

a concern in that year.) Second, we cannot always match firms across the two years in the

sample. Indeed, only 71% of the firms with non-missing employment and assets in 1928 can

be found in the 1933 data. Next, we provide some insights into how these two sources of

selection may affect the interpretation of our findings.

Appendix Table A.2 shows the difference in observable characteristics in 1928 across

different subsamples. In column (1), we condition the initial sample solely on those firms for

which we observe assets in 1928. In column (2) we further restrict the sample to those firms

that also report employment in 1928. The comparison between these two columns therefore

informs on the first source of selection. Firms that reported employment in 1928 tended to

be about 1 year older, and to have somewhat lower leverage.

Column (3) of Table A.2 presents information for those firms that can be matched across

1928 and 1933, and that report assets in both years (regardless of whether they report

employment in either year). Thus, comparing columns (1) and (3) provides some insights into

selection due to matching. Importantly, we match firms across years based on their name.

When our fuzzy matching algorithm produces multiple or imperfect matches, we utilize the

information on the firms’ location, industry, year of incorporation, and company history to

assign the correct match. By construction, we therefore focus on firms that survived from

1928 to 1933 using the same company name. Some of the reasons why firms may drop out

from our sample are therefore that they went bankrupt, changed their names, were acquired

by other firms, or simply stopped being covered by Moody’s over this period. These events

are more likely to occur for firms suffering more from financial frictions, which suggests that

these sources of selection into the sample would likely bias us against finding an effect of

finance on employment. Indeed, a comparison of means suggests that we are more likely to

match firms that are older, were more profitable, and had lower leverage prior to the crisis.

Finally, column (4) presents information for the 1,010 firms in our main sample, which can

be matched across 1928 and 1933, and report assets and employment in both years, and the

patterns of selection on observables are similar for this sample. Since our ultimate focus is

on a sample of more establish and financially healthier firms, the selection into the sample

would likely bias us against finding an effect of financial frictions.

1.2 Industry classifications

Given the nature of the Moody’s Manuals, the firms in our sample are primarily in

manufacturing and retail. The Great Depression did not affect all firms in these sectors

equally. Thus, it is important to control for industry in our regressions. However, identifying
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a firm’s industry in historical data is not trivial. We use two main methods to assign firms to

industries in an objective manner. First, the Moody’s Manuals of 1930 and 1934 classified

large companies (defined as those with assets above $5 million and $3 million, respectively) by

industries. We assign these industry definitions to the firms in our sample in 1928 and 1933,

respectively, and then match these definitions to the Fama-French 30 industry classification.

For firms that are not covered by the Moody’s Manuals industry classifications, we assign

a Fama-French code based on the full description of the firm’s activities reported in the

Manuals. Reassuringly, we found no instances in which assigning an industry code based on

the firm’s activities would have altered the classification for those firms listed in the Moody’s

Manuals industry classifications.

Appendix Table A.3 presents the variation in the contraction in employment across

industries for the 1,010 firms in our main sample. For all but three industries (utilities,

communication, and real estate), we observe more than 10 firms in each sector, and therefore

the aggregate changes in employment at the industry level are meaningful. The patterns

across these sectors is reasonable. We observe the largest drops in employment for mining,

construction, and electrical equipment, whereas large firms operating in healthcare, recreation

services, and agriculture and food products actually experienced an overall increase in

employment of above 10%. When we aggregate the changes in employment across all firms

in the sample, we find that the overall contraction in employment was about 9.2% from 1928

to 1933.

1.3 Bond maturing data

We collect information on maturing bonds from various issues of the Moody’s Manuals.

Beginning with the 1931 volume, the manuals began to disclose the bonds that would mature

in future years (often about 5.5 years) in individual ‘chronological lists of maturing industrial

bonds.’ Specifically, we use the 1931 manual to identify bonds maturing between June 1931

and June 1932, the 1932 manual for those maturing between July 1932 and June 1933, and

the 1933 manual for those maturing between July 1933 and December 1934. We collect

information from the manual published closest to the year in which the bonds mature to

avoid ignoring any debt buybacks that may have reduced the value of bonds outstanding

during the crisis. To obtain information on the value of corporate bonds maturing from 1930

to 1931, we utilize the 1930 Moody’s Manual. Since there are no specific lists of maturing

bonds, we instead collect this information by inspecting the detailed descriptions of each

bond outstanding for each firm in the sample. Similarly, we utilize the 1928 volume to obtain

information on the bonds maturing in that year for our placebo analysis.
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The individual lists of maturing bonds published since 1931 provide information on the

bond name, amount maturing, and date in which the bond matures. We then match the

bond names to the names of the companies in our sample. When the bond name does not

match a company listed in the corresponding manual, we manually search for the parent

company that has assumed the debt to correctly allocate bonds to firms. For each bond that

matures from 1930 to 1934, we search the detailed descriptions of each bond outstanding to

obtain information on the date in which the bond was issued.

1.4 Variable definitions

The definitions of the variables utilized in the empirical analysis are presented below.

It should be kept in mind that the content of financial statements was not regulated or

supervised until the Securities and Exchange Act of 1934. Prior to that date, only NYSE

listed firms were required to provide annual financial statements, and even then the disclosure

of information was not heavily regulated. Moreover, only a small fraction of the firms in our

sample actually traded in that exchange. Thus, rhe financial statements from which our data

were recorded are quite varied in their content and level of detail. Our data are therefore not

as complete or as accurate as it would be with modern public companies.

Employment : Number of employees. When a range is provided, we use the average

employment level.

Book Leverage: Interest-bearing debt/total assets. Interest-bearing debt includes various

sources of long-term debt (principally composed of bonds and mortgages), and short-

term debt, which was typically listed in the firms’ balance sheets as notes, bills or

loans payables, as reported in the firm’s balance sheet. Our measure of leverage does

not include trade credit, since this was not always an interest-bearing liability. To

discuss the validity of our data, we construct an alternative leverage ratio that includes

accounts payables in the numerator. Some company-year lump together notes and

accounts payable; in these cases we treat the total amount as short-term debt.

Return on Assets (ROA): Net income/total assets. Net income is measured after interest

and tax, but before dividend payments. Earnings before interest and taxes is defined

as operating revenues minus operating expenses.

Firm Age: The age of the firm in 1928, calculated as 1928 minus the year of incorporation

reported in Moody’s.
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Liquid Assets: The value of cash and marketable securities reported in the 1929 Moody’s

Manual. We currently only have this information for the 1,010 firms in our main sample.

Bonds Due, 1930-1934 : The value of corporate bonds due from January 1930 to December

1934, scaled by the firm’s average level of assets in 1928 and 1933. In our baseline

specification, this variable includes all bonds maturing during this period, regardless of

when they were issued. For various robustness checks, we construct alternative versions

of this variable that: (a) include only those bonds issued until December 1928, (b)

include bonds due from January 1930 to December 1933,or (c) exclude bonds that had

a maturity of less than five years at issuance.

Bonds Due, 1928 : The value of corporate bonds due in 1928, scaled by the firm’s average

level of assets in 1928.

Number of suspended national banks, 1929-1933 : The number of national banks in the firm’s

county that suspended at any point from 1929 to 1933, as a fraction of the number of

national banks located in that county in 1928.

Fraction of suspended national banks weighted by deposits, 1929-1933 : The total value of

deposits in national banks in the firm’s county that suspended at any point from 1929

to 1933, as a fraction of the value of deposits of national banks located in that county

in 1928.

2 Additional Robustness Checks

In this Section, we discuss additional robustness checks for each of the empirical strategies

that we use in the paper to identify the effect of financial frictions on employment.

2.1 Maturing long-term debt

Section 3.1 presents the main baseline results on the effect of maturing debt on employment

changes. Next, we address a variety of potential concerns. The main results are presented in

Appendix Table A.4. Although we only display the estimated coefficients for the main variable

of interest, BondsDue, all our specifications include the same controls baseline regressions

presented in Table 4.

A potential worry is that (good) firms may have anticipated the financial crisis, and altered

their capital structure and employment levels accordingly. However, Panel A of Appendix

Table A.4 shows that our findings are, if anything, larger when we exclude maturing bonds
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that were issued after December 1928. This cutoff is well before the earliest signs of the Great

Depression. Therefore, our main treatment variable is unlikely to capture solely a differential

endogenous response to the crisis.

Our baseline specification for the treatment variable includes bonds maturing in 1934.

Once the recession was on its way, and public debt markets were frozen, firms may have

anticipated the difficulties in refinancing maturing debts in the future. It is possible that

firms acted in precautionary ways, reducing employment by 1933 in anticipation of their

need to allocate cash flows to repay debts in 1934. In Panel B we instead shut down this

channel by focusing only on bonds maturing between 1930 and 1933. While the magnitude

of the estimated effects are largely unaffected by this change, we lose precision in some

specifications.

Our baseline measure of BondsDue includes all bonds maturing in the 1930-34 period,

regardless of when they were issued. However, firms will be more likely to have bonds

maturing in any given five-year period if they typically issue bonds of short maturities. If

firms that use short-term financing differ from others in unobserved ways, our results may

instead be due to those unobserved firm characteristics. However, in Panel C of Table A.4

we show that the estimated effects are larger (and always statistically significant) when we

measure the BondsDue variable using only those bonds with a maturity of at least five years.

To further address concerns of unobserved firm characteristics, we perform a placebo

experiment utilizing as a placebo treatment variable the value of the firm’s debt maturing in

1928, as a fraction of the assets in that year. Panel D shows that having higher levels of debt

maturing well before the crisis started had no statistically significant effects on employment

changes between 1928 and 1933. It is important to point out that these estimates are noisy,

since the number of firms in the sample that had corporate bonds becoming due in one year

is rather small. Still, the placebo exercise appeases some concerns that firm unobserved

characteristics may bias our results. Specifically, it suggests that having a sizable fraction of

debt relative to assets becoming due only has negative effects on firms’ employment decisions

when that debt matures during an economic downturn.

Finally, to address concerns that differences in capital structure may drive our results, in

Panel E we replicate our main results by excluding firms with zero leverage. This constraint

reduces our sample size by about a third, so perhaps it is not surprising that the estimated

effects are not statistically significant in a few specifications. However, the magnitude of the

coefficients are largely unchanged.
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2.2 Local banking conditions

In Section 3.2, we analyze the employment changes for firms with different exposure to

local bank failures. Appendix Table A.5 presents a simple comparison in means and medians

for firm characteristics for those firms that were located in counties that experienced at least

one national bank failure from 1929 to 1933, with those of firms located in areas with no such

failures. Importantly, these two groups of firms did not differ in the value of bonds becoming

due between 1930 and 1934, suggesting that the level of maturing debt that we utilize in our

two main empirical strategies was uncorrelated with the health of the local national banks.

This is relevant because it helps appease any concerns of reverse causality—that is, that the

firm financial constraints imposed by having debt maturing during this period led to the

failure of the local banks. We also do not find distinguishable differences in the employment

level and profitability that firms had prior to the crisis by their location. But firms in counties

with suspended national banks tended to be somewhat larger and had slightly higher leverage

(mean leverage of 13.5% versus 11.2%) prior to the crisis. Interestingly, these differences

suggest that an analysis of the impact of financial shocks during the Great Depression that is

based solely on the intensity of bank failures, and that it does not control for differences in

financial leverage across business units may suffer from omitted variable bias.

2.3 Interaction of local banking conditions and firm financing needs

Tables 8–10 present the baseline effects and main robustness checks for the empirical

strategy that identifies the effect of financial frictions from the interaction between maturing

bonds and bank failures. In this section, we expand this analysis even further.

A potential remaining concern with our estimates is that firms with higher levels of debt

maturing during the crisis were also more highly levered. Our regressions control for the level

of leverage prior to the crisis. Moreover, our triple-difference strategy is less sensitive to this

problem since the financial leverage of firms with maturing debt was similar independent of

whether these firms operated in counties with or without bank failures (see Table 7). However,

to address this concern even further, in Panel A of Table A.6 we show that the estimated

effects of our interaction term are robust to excluding from the sample firms that had zero

leverage in 1928.

Our baseline estimates do not take into account differences in the hoarding of liquid assets

across firms. This is particularly important because the existing literature on the Great

Depression has primarily argued that large firms were unconstrained and therefore did not

suffer during the crisis. To address this possibility, we redefine the variable BondsDue as the

value of maturing bonds from 1930 to 1934 net of the firm’s holdings of cash and marketable
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securities in 1928, and then scale this measure of net maturing debt by the firm’s assets. Panel

B of Table A.6 presents the results. All interaction terms are negative, statistically different

from zero, and economically sizable. Thus, the holdings of liquid assets were insufficient

to satisfy the financial constraints imposed by maturing debt during the Depression, even

among the largest businesses in the economy.

Finally, throughout the paper we measure the disruptions to local banking systems by

focusing solely on the failures of national banks. We do so because these banks were arguably

more likely to lend to the large firms in our sample, and because concerns about reverse

causality would perhaps be more salient for other types financial institutions. We next

show that ignoring the shocks to state banks in the areas in which the firms in our sample

operated does not bias our results. Importantly, the number of state banks that failed

was much larger, primarily because state banks were smaller than national banks. Thus,

the majority of our firms operated in a county in which at least one state bank failed. To

obtain useful geographical variation, we focus instead on the deposit-weighted measure of

bank failures,and allow for separate effects of the failures of state and national banks, both

interacted with the value of maturing bonds. Appendix Table A.7 presents the results. We do

not find a differential effect those firms with high levels of maturing debts that were located

in areas where the deposits in state banks that failed were large—the coefficients tend to be

positive and are very noisy. More importantly, comparing the results to those of Panel E of

Table 10, which presents the deposit-weighted measure of national banks only, reveals that

the estimated effects of maturing bonds in areas with national bank failures are unchanged.

Thus, local national banks do appear to have been the most salient important institutions

for the large firms in our sample that may have needed to substitute public debt for private

debt at the peak of the Depression.

8



A. Appendix Tables

Table A.1: Selection into the main sample

Year of data 1928 1933

All firms in Moody’s Manuals 5,111 5,110

exclude foreign firms 5,008 5,003

exclude firms with missing book assets 4,039 3,568

exclude firms with missing book assets

(or old assets data) 3,977 3,473

exclude firms with missing employment 1,824 2,306

exclude firms with missing employment

(or old employment data) 1,823 2,230

restrict sample to firms matched across years 1,301 1,740

restrict sample to firms matched across years

with non-missing assets in both years 1,172 1,664

restrict sample to firms matched across years

with non-missing assets and employment in both years 1,010 1,010

The data for 1928 were collected from the 1929 Moody’s Manual and those for 1933 were obtained from

the 1934 Moody’s Manual. Each row of the table describes the (cumulative) filters applied in each stage. We

begin with all firms that appear in each manual. In the second row we eliminate firms that report their main

city in a foreign country. The third row drops firms that did not report a balance sheet, and for which we

therefore do not observe the value of assets. We then limit the sample to those that reported a balance sheet

close to our data year—1927 and 1928, or for 1932 and 1933, respectively. Similarly, we drop firms that do

not report employment, or that report it for a much earlier year. We match firms across years based on their

names.
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Table A.3: Employment change across industries

Industry
Firms Employment

Change (%)

Agriculture, Food and Beverages 73 10.5

Tobacco Products 16 -20.1

Recreation Services 12 13.1

Printing and Publishing 20 9.2

Consumer Goods 53 -10.2

Apparel 67 -5.9

Healthcare, Medical Equipment, Pharmaceutical Products 11 28.3

Chemicals 28 -3.9

Textiles 83 4.3

Construction and Construction Materials 80 -57.0

Steel Works 50 -8.4

Fabricated Products and Machinery 108 -19.1

Electrical Equipment 19 -53.2

Automobiles and Trucks 47 -20.0

Aviation and Railroad Equipment 25 -10.9

Precious Metals, Non-Metallic, and Industrial Metal Mining 25 -77.2

Coal Mining 21 -29.4

Petroleum and Natural Gas 33 -6.2

Utilities 3 -38.6

Communication 2 147.0

Personal and Business Services 14 3.3

Business Equipment 25 -17.5

Business Supplies and Shipping Containers 60 -15.5

Transportation 36 -1.0

Retail and Wholesale 85 6.3

Restaurants, Hotels, Motels 12 -13.2

Real Estate 2 -124.6

Total 1,010 -9.2

The table reports the aggregate contraction in employment from 1928 to 1933 across industries, based the

sample of firms that can be matched across years, and that report assets and employment in both years.
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Table A.5: Comparison on observables, by bank failures in the firms’ local area

No bank failed Banks failed Difference (p-value)

Mean Median Mean Median Mean Median

(1) (2) (3) (4) (5) (6)

Employment, log, 1928 6.644 6.661 6.761 6.745 0.13 0.28

Profitability, 1928 0.083 0.066 0.089 0.076 0.38 0.12

Book Assets, log, 1928 15.452 15.354 15.623 15.571 0.02 0.04

Leverage,1928 0.112 0.050 0.135 0.088 0.01 0.00

Firm Age, log 2.885 2.996 2.815 2.891 0.20 0.25

Bonds Due, 1930-34 0.011 0.000 0.011 0.000 0.69 -

Number of firms 323 687

Based on the sample of firms that match across years, and that have non-missing assets and employment in

1928 and 1933. Columns (1) and (2) present the mean and median values of the observable variables for

those firms that operated in 1928 in counties where no national banks failed from 1929 to 1933. Columns (3)

and (4) present the mean and median values of the observable variables for those firms that operated in 1928

in counties where at least one national bank failed from 1929 to 1933. Column (5) reports the p-value for

the difference the means presented in columns (1) and (3). The p-values for the difference in the medians

reported in columns (2) and (4) are obtained from a quantile regression on a treatment dummy, and are

presented in column (6). Bonds due is the value of bonds maturing from 1930 to 1934, as a fraction of the

firm’s average value of assets in 1928 and 1933.
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