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B.2.5 Firm Age, Nominal Capital, Reporting Period, Industry

We collect data on firm age, nominal capital, and the industry of the firm from Handbuch der
deutschen Aktiengesellschaften (1932). We collect data on the period during which the balance sheet

is reported from Monatskursblatt Berliner Borse.
B.2.6 Information on Jewish Firms

We consult historic sources that identify Jewish firms (Bruer 1927; Landsberg 1927a,b; Priester 1927;
Mosse 1987). We extract all firms that are listed as Jewish in at least one of the sources. Figure B.5
provides an example from Landsberg (1927b). The author describes the historical development
of the textile industry and lists Jewish firms in various sub-industries, for example, the furniture
and carpet industry. In the excerpt, Landsberg lists among other firms G. Feibisch and Nordeutsche
Trikotweberei AG, which are listed on the Berlin Stock Exchange.

Figure B.5: Example from Landsberg (1927b)

Als sonst bekannte Firmen seien noch genannt M. & O. Sommerfeld in
Cotthus, in der Vigogneindustrie Marschel Frank Sachs Akt-Ges.
in Chemnitz und mehrere zum Blumenstein-Konzern direkt oder indirekt ge-
horende Firmen, besonders die Vereinigten Vigognespinnereien-Akt-Ges. Von
den anderen Zweigen der Wollweberei verzeichnen die Wolldeckenbranche
sowie die Mobelstoff- und Teppichindustrie mehrere jidische Firmen, bei-
spielsweise die Rheinische Mobelstoffweberei-Akt-Ges. und Teppichfabrik
Akt-Ges. in Beuel (durch Verwaltungsmajoritait), die Teppichfirmen
G. Feibisch, C. F. Schwendy, die Mdbelstoffweberei Goeritz einschlieBlich Nord-
deutsche Trikotweberei vorm. Sprick, Akt-Ges., die Smyrna Teppichfabriken-
Akt -Ges.

Notes: The figure displays an excerpt from page 108 of Landsberg (1927b).

B.2.7 Identifying Jewish Shareholders

We collect information on all large shareholders of the 655 firms listed on the Berlin Stock Exchange
from the 1932 edition of the Handbuch der deutschen Aktiengesellschaften. We match the list of these
large shareholders with our lists of Jewish managers and Jewish firms. For shareholders that are not
listed in these sources we conduct an internet search to find further information on the respective
individual or firm. The following example provides an overview of the procedure.

Example Internet Search

One example of a firm listed on the Berlin Stock Exchange is Baroper Walzwerk AG. The firm
reports Wolf Netter & Jacobi-Werke KGaA as one of its large shareholders. We first check whether
Wolf Netter & Jacobi-Werke KGaA appears in sources about Jewish firms (see Section B.2.6). After
not finding it in these sources, we conduct an internet search for Wolf Netter & Jacobi-Werke KGaA.
We find Wolf Netter & Jacobi-Werke KGaA in the database Jewish Businesses in Berlin 1930-1945
(available at: https://www2.hu-berlin.de/djgb/www/find?language=en_US), which is based on the
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research of Kreutzmiiller (2017). This allows us to classify Wolf Netter & Jacobi-Werke KGaA as a
large Jewish shareholder of Baroper Walzwerk AG.

B.3 Further Details on Industry Classifications

In the main specification, we control for 10 industry categories each interacted with 30 time dum-
mies, i.e., 300 additional regression coefficients. The industry categorization is based on the in-
dustry classifications developed by Ziegler (2000b). This is our preferred categorization because
finer industry categorizations result in industry groups with relatively few firms. We also show
robustness checks with finer industry classifications (see Appendix Table A.6). The data for the
finer classifications come from Handbuch der Deutschen Aktiengesellschaften 1932. The Handbuch
orders firms by 22 industry categories. Some of these categories include quite a large number of
the 655 firms. For example, the category “metal industry, machine tools, vehicles, ships, and auto
industry” includes a relatively diverse set of firms.

The entry of each of the 655 firms describes the firm’s activities. We carefully read each of those
entries to identify the main activity of each firm to split them into finer industries, for instance,
a separate category for metal industry, for machine tools, and so on. This results in an industry
classification with 43 categories. The finer industry classification is used to classify industries into
STEM and non-STEM industries for the results presented in Table 6 and to estimate industry-level
spillovers shown in Appendix Table A.17.

B.4 Further Details on Cartels

We hand-collect data on membership in cartels for all 655 firms in our data. The data come from
Handbuch der Deutschen Aktiengesellschaften in 1932. We carefully read the entry on cartel mem-
berships of each of the 655 firms in our sample and record their memberships.

While about 75 percent of firms in our sample do not belong to a cartel, about 25 percent are
members of one or more cartels. For example, the chemical firm Schering Kahlbaum A.G. was
member of the Deutsches Bromsalz-Syndikat (German Bromide Syndicate) and the Deutsche Bo-

raxvereinigung G.m.b.H (German Borax Union).

B.5 Further Details on Measures of Lower-Level Jewish Employees

We collect measures of lower-level Jewish employees from publications of the German statistical
agency (Statistik des Deutschen Reichs) that are based on the German census of 1933. The publica-
tions report the number of Jews by occupational level (for example, workers, blue collar workers,
and white collar workers), sector (manufacturing or services), and region (for example, East Prussia
without Konigsberg) or large city (for example, Berlin, Hamburg, Breslau, or Konigsberg). When-
ever we are able to use the city-level information, we do so (for about 33 percent of the sample).

Otherwise, we use the regional information. We also obtain similar information for all German
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workers and then calculate the share of Jews among blue collar workers (category “1” in the census

data) and lower-level white collar workers (category “a” in the census data).

C Online Appendix: Further Robustness Checks Stock Price
Results

We conduct a number of additional robustness checks for the stock price results. We find that
various ways to control for firm size do not affect the findings, including parametric and non-
parametric controls for nominal capital, for the total number of managers, and for both variables
simultaneously (Appendix Table A.21, columns 1-3). There is no heterogeneity in the effects by
firm size (columns 4-6).

Some firms were not traded in the plus-minus 10-day window around each January 10th and
July 10th, either because the stocks were relatively illiquid, or because firms were no longer listed
on the Berlin Stock Exchange. The results are robust to restricting the sample to regularly traded
firms and become even larger, in absolute magnitude, if we restrict the sample to firms without any
missing observations (Appendix Table A.22). The results are also robust to limiting the sample to
firms that were never delisted (columns 7-8).

We investigate whether firms that lost Jewish managers were more likely to be delisted from
the stock market. We regress an indicator for whether the firm was delisted after January 1933
on the fraction of Jewish managers in 1932. The coefficient is negative, small, and insignificant,
indicating that firms with Jewish managers were not more likely to be delisted (Appendix Table
A.23, column 1). The results are similar if we add the full set of control variables (column 2), or if

we estimate an extended Cox hazard model (columns 3-4).

D Online Appendix: What Type of Connections Matter? -

Katz and Eigenvector Centrality

We analyze network measures, which capture higher order links between firms. We start with
different forms of Katz centrality, which are based on the seminal work of Katz (1953). Katz cen-
trality measures the centrality of a firm recursively: a firm is more central if it is connected to other
central firms, which themselves are connected to other central firms, and so on. In our context,
Katz centrality measures influence in a network by taking into account not just direct managerial
links between firms, but also indirect links that arise because other firms are connected to each
other. Katz centrality computes the number of direct neighbors in the network (first degree con-
nections) and also connections to all other firms in the network (higher order connections). The

Katz centrality of firm i is defined as:
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Katzi(a,p) = a ZAinatzj + p.
J

The parameter f controls the initial centrality.’® The parameter « (known as attenuation factor)
determines how much higher order connections are penalized. Each connection between a pair
of firms is assigned a weight a*, which is determined by & and the distance k between nodes.
For example, a first degree connection (a direct managerial link between firms) receives a weight
of , a second degree connection receives a weight of «?, and so on. Ajj refers to an element of
the adjacency matrix A of the firm-level network. A lists which firms are linked through their
managers.’!

With a approaching 0, Katz centrality converges to degree centrality, and in the limit only
first degree connections are considered. As @ increases, higher order connections receive increas-
ing weights. The highest possible « is the inverse of the highest positive eigenvalue of the adja-
cency matrix A. In that case, Katz centrality converges to a measure known as eigenvector centrality
(Bonacich 1987).5? (For « greater than the largest eigenvalue, the algorithm to compute Katz cen-
trality does not converge.)

We measure the importance of Jewish managers for their firms’ Katz centrality as:

K atz?” -K atzfvon_] ews

Importance of Jews for Katz Centrality (1932); =

b

K atzf”

where K atziA” refers to firm i’s Katz centrality based on Jewish and non-Jewish managers in 1932

and Katz

INO"_] " refers to firm i’s Katz centrality based only on non-Jewish managers in 1932.%3
We investigate how changes in different network centrality measures, which were caused by

the removal of Jewish managers, affected firm performance. Specifically, we show results for dif-

ferent values of &, from close to 0 to the highest possible & (eigenvector centrality). The results

indicate that changes to Katz centralities with a low value of « have large effects on stock prices

*%Firms with no direct connections therefore have a Katz centrality of . Because we construct a ratio of Katz
centralities (see below), the results are invariant to using different levels of S.

51The summation of each row of matrix A corresponds to the degree centrality (see above) of the firm represented
in that row.

S2Eigenvector centrality is at the heart of Google’s PageRank algorithm (Brin and Page 1998).

Jews _ Degree CentralityAllfDegree CentrulityNon*Jews

>*In contrast to degree centrality, where Degree Centrality , for Katz cen-

Degree CentralityA” Degree CentralityA”

KatzAll_gqrzNon-Jews % KatzJew
KatzAll KatzAll

and non-Jewish managers. % would mismeasure changes in firm i’s higher order connections if the higher order
connections were not linked through a direct chain of Jewish managers. In the example shown in Appendix Figure
A5, we have added a manager 5 who was Jewish. Firm A’s network due to only Jewish managers includes first degree
links to firms B and C (but not the link to firm E, because the link to firm D comes from a non-Jewish manager). The
complete network includes first degree links to firms B, C, D and one second-order link to firm E. With the dismissal of
Jewish managers, firm A loses one first degree link to firm B, half a first degree link to firm C, and one second degree

link to firm E. This is captured by the ratio kKatzA!=karzlon-Jews
Katz

trality *, because higher order connections result from connections through both Jewish
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(Appendix Table A.13, columns 2-3). For low «, second and higher order connections receive al-
most no weight and the measure is very close to degree centrality. For example, for « = 0.0005,
first order connections receive a weight of 0.0005 and second order connections receive a weight
of 0.0005% = 0.00000025 and so on.

As we increase «, changes to Katz centrality measures have less of an effect on firm perfor-
mance (Appendix Table A.13, columns 4-5). In our data, the highest positive eigenvalue is 84.65
and its inverse, and thus the highest possible «, is 0.0118.>* There is no evidence that changes
in eigenvector centrality, which gives maximum weight to higher order connections, affect stock
prices (column 6). Taken together, the results suggest that changes in first order connections had

large effects on stock prices, but that changes in higher order connections were less important.>®

*\We approximate the eigenvector centrality with a Katz centrality using the highest possible a. The ratio
Karz2llKatzronJ g only meaningful if it is based on Katz centralities that are calculated with the same value of
a. The network based on all manager connections has a higher eigenvalue than the network based on only non-Jewish
managers. Hence, eigenvector centrality scores in the two networks would be calculated on the basis of different
largest eigenvalues, and the eigenvector centrality scores would no longer be comparable.

>Note that considering higher order connections moves more and more firms into the treatment group. Even firms
that did not lose Jewish managers become treated because they lose higher order connections. When we chose a
relatively high @, no firm that had employed Jewish managers lost less than 20 percent of its direct and higher order

connections, and we can therefore not separately estimate the coefficient with less than 20 percent of all characteristics.
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