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2 Is there a business case for board diversity?
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3 Measuring rm-level board diversity appearance
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1Previous literature focuses primarily on demographic diversity measures based on a single dimen-
sion, such as gender or age (e.g., Zhang, 2020). While these approaches are valuable for analyzing
the attribution of these single dimensions, we argue that diversity is inherently multidimensional and
should therefore be measured multidimensionally. Moreover, a single dimension seems inappropri-
ate for measuring the appearance of board diversity, as a company’s stakeholders are most likely to
consider multiple dimensions simultaneously in their perceptions.
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3.1 An image-based deep learning approach
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T,            128-

    -.4 F  ,   ’ RN-29 CNN

,       3   (K, 2017).5 I

       .6 T    

  X   n× 128,  n      . W

        n     

2Portrait photos of board members are ideal for computer vision because of their clean and tidy
nature. We can expect to suer much less from problems arising from noisy data, such as blurred
images (Levi & Hassner, 2015).

3See github.com/ageitgey/face recognition for face recognition.
4We use 128-dimensional embeddings because Schro et al. (2015) nd no statistically signicant

dierence in performance on the face verication task for more dimensions.
5It must be noted that the accuracy of face recognition algorithms may be inuenced by biases

present in the training data, which may impact recognition outcomes across dierent demographic
groups (Kolla & Savadamuthu, 2023).

6See paperswithcode.com/sota/face-verication-on-labeled-faces-in-the.
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3.2 Validation
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7We compute the mean pairwise Euclidean distance because this is the metric that the authors of
the dlib library found to work best for the similarity task. Therefore, we assume that this metric will
also work well for our dissimilarity or diversity task. Moreover, Schakel and Wilson (2015) nd that
not only the direction, but also the length of an embedding vector may carry important information.
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8Unfortunately, we cannot display the pictures of the board members in the gure due to copyright
issues.
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  ,     PC    . H,  
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      PC.

S            , 
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  ,         .

T,         BDA    

9We use gender and ethnic diversity as explanatory variables, which are dened hereafter as the
percentage of female board members and the percentage of board members classied under minority
groups, respectively. Additionally, we use skills diversity, dened as percentage of board members
who have either an industry specic background or a strong nancial background. We use those three
variables as they are readily available from LSEG Workspace as our data source. Unfortunately, age
is not among the variables provided, so we are not able to test our observations regarding PC2.
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4 Methodology
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10Using Google Trends data to capture public attention instead of investor attention has been
applied in prior research, including studies on board diversity. For example, Giannetti and Wang
(2023) use the GSV index to measure public attention to gender equality.
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B H       . W    
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ATTi,t =
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GSVBenchmark,t
(1)

H, i      t    .11 W   

ATT              

. T  ATT        . A  ATT

      .

W  -          

 BDA  ATT    . W   -  

 -    ,        . W 

       -  ()     

        -  ()      

           ’  

    ’ . B    ,    

    BDA  ATT      .

T           α,  

11Thus, Berkshire Hathaway has for all observations an ATT of 1 since it is the benchmark company.
Some companies had a relatively low (normal) GSV of < 1 (but not 0), so we replaced those values
with 0.5 to calculate ATT.
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   -  (F  F, 2018)    -

  F  F (2015)      C (1997):

ERp,t = αp + βRMRF
p ·RMRFt + βHML

p ·HMLt + βSMB
p · SMBt+

βWML
p ·WMLt + βRMW

p ·RMWt + βCMA
p · CMAt + ϵp,t

(2)

ERp,t       p   t. RMRFt, HMLt, SMBt,

WMLt, RMWt,  CMAt        t,  

β’     . ϵp,t    . αp,  

   p,      .

W       . F -  

     ,    BDA      

              ( 

 ATT, ).12 S         2013,   

-  BDA  ATT   2012. I      

,                

          , ..   

       .

W         BDA (  ATT  

  ): T       , ..  B 

     . T       

          α    BDA 

    .13 T      

    BDA   B I      (..,

12This means that some members were not on the board for the whole prior year. This is no
shortcoming in your analysis, as there is no clear cuto point when the inuence of a new members
began, especially on stakeholder perception (e. g. already with an earlier announcement of the new
appointment). So the date of the ocial appointment would probably be at a later point in time
and after the actual inuence of the new board member began. The same is true for board members
that leave the board during a year, as one cannot say for sure when their inuence on decisions or
stakeholder perception ends.

13Unfortunately, due to data constraints we are not able to build double-sorted portfolio using other
board diversity measures such as ethnic diversity.
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BDAi,t = β0 + β1GenderDiversityi,t + ϵi,t (3)

B             BDA

     .14

5 Sample description

5.1 Data and summary statistics

W          S&P 100   2013

 2022. W   S&P 100          

             -

   U.S.,    ,      . D

,             

   . W       

   . T      133   1, 330 -
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P       G  . W  

   : F  S C  Y. W 

       ,      ,  

 . T      , . .   

            . W  

        ,      

          .15 I     

                 

    .

W        LSEG D’ T R I

14This approach is similar to Huang et al. (2014) and their ABTONE measure.
15We retrieve start and end dates for board member tenures from LSEG Workspace.
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          .

T          T 2. O 

   BDA ,       74.09,     

74.55. T       81.77  36.65, .

T            3.39.

[T 2  .]

F 3  4       BDA . G

        ,      

     BDA   . F 3     

      2013  2022,      

     .

[F 3  .]

F,         -

     - . F 4    

BDA   GICS     . M   

      72  76,  H C  C D

  . F,       ,  

()      M  C S (U 

H C).17

16See https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data library.html
17However, it is important to note that the number of rms also varies across industries, as can be

seen in Table 17 in the Appendix.
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5.2 Determinants of board diversity appearance

T             BDA 

              

     ,  BDA      

. T,           
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     . W     
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BDAi,t = χ′Xi,t−1 + δjt + ϵi,t (4)

 i  , j    t  . δjt  

     ϵ    . T  X  -

      . T   , 

       ,    -- ,

 ,   . F,    ,  , -

 ,           

       .

T   T 3     ( -- )  

  BDA . T        

      ,        -

            

    (E  ., 2023). N,   

            

    .
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[T 3  .]

N,  E  . (2023),    BDA S  

      . F  , 

    :

BDAi,t = θ0 + θ′Yi,t + ϵi,t (5)

T  Y    . S,   

,  ,  ,   . T   

      . A       

10%        ,    

       . T 4      B 

 B (1977)       .18 T 

            ,

,            

   .

T   T 4        

  . T         -

. T R2      9%  13%. O,   

          ,   

  . T    BDA    -

     ,   () 

    .19

[T 4  .]

18The Blau index is a measure of heterogeneity that has a maximum value of (n− 1)/n, where n is
the number of categories, i.e. two in the case of gender diversity. The Blau index is then calculated
as 1 − n

i=1 p
2
i where p is the percentage value of each category i. This ensures that the index is at

its maximum when each category has exactly the same percentage value. This could be assumed as
maximum diversity according to the respective dimension.

19The results are qualitatively unchanged when using the raw percentages instead of the Blau indices
of the diversity measures as explanatory variables.
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A    ,    BDA     

 . W   D & I S  LSEG    .

T   24           -

  :  (..,  ),  (..,  

),   (..,  ),    

(..,  ) (LSEG, 2024). H,       LSEG 

    2016 ,     BDA   2013 ,

        .
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T   T 5       

  LSEG    BDA . T     

           

    LSEG ,     

     BDA         
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    LSEG       ,
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6 Results

6.1 Factor Model Analysis

I  ,       -    

            , -

        . W   

-           -

    . S,    , .. 

BDA , ATT,     B I     

,       BDA   ,    -
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            BDA  (ATT,

 , )           BDA 

(ATT,  , ). T       

  -   E (2). A    

               

   . T     T 6.

[T 6  .]

T      α   - . U  

BDA             ,

..           

 BDA     BDA . T     ATT, 

,        ,     

. S ,   / BDA    / ATT 

         - . T

         α,     

     / BDA   / ATT  . T

          .20

N,           -

. W   -  -  . T  

  T 7. P A      BDA  ATT  

. T        BDA    , P B

      21   BDA,  P C 

       E (3). F    

  - α’   .22

20As we conduct the double-sorting based on the two-year lagged scores, too, we also built long-short
portfolios based on those scores. The results basically stay the same. Additionally we checked whether
the S&P 100 and the equal-weighted S&P 100 have statistically signicant α’s to see if the index itself
outperforms the market index from Kenneth French’s homepage (in addition to the other ve factors).
Both indices do not have a signicant α. These results are all available on request.

21Gender diversity is hereafter dened as the Blau index calculated on percentage of female board
members.

22The complete regression results for all nine portfolios as well as the number of rms in each
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[T 7  .]

H          (1),  

         (3). T  

  -BDA--ATT  ,      α,

      5% . F,    0.48%

   . T        

   BDA      . T  

  ’ α  0.30%,        5% . I

   ,       α   -BDA--

ATT . T        ,  

         . H,  

       . C  ,  

      -BDA--ATT , ..    

          . W 

   α   -BDA--ATT , ..,    

             

. W        .

T             

 BDA   , ..  ,      

  P B  C. L         

ATT     P B,      α  0.48%  

- --ATT . S   α    -

 ,           

             

         . I 

    P A, ..    BDA ,     -

        . A,    

 α            ,

portfolio are available on request.
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  - --ATT .

L,        BDA       -

, ..    E (3),   ATT     P C,

     ---ATT     

α. S               

            

 . U,         

             -

   ,            

 ’  . B ,       

              

 .23

A              

   -BDA       α,    

-       (..,  -BDA--ATT 

 2022           BDA    

ATT   2020). T     T 8. A    

-      ,     BDA 

    P A,    P B,     P

C (  ATT, ).

[T 8  .]

T           -  

    . F    -   -

 BDA    -  ATT   P A,  -BDA-

23In another analysis, we also used the one-year lagged ocer BDA score, calculated using just the
ocers of the board, as second sorting dimension next to the one-year lagged ATT score. Stakeholders
could look only at the ocers, i.e. the board members who are in charge operationally (rather than
having only supervisory duties in case of the directors in the board), and change the behavior towards
the rm based on their appearance. We nd an α of 0.41%, which is signicant at the 5%-level, for
the high-ocer BDA-low-ATT portfolio. The only other portfolio with a signicant α is the low-ocer
BDA-low-ATT portfolio. So the results are similar to those when using the overall board BDA score
and are available on request.
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-ATT          α  0.73%,

        -  . A,

        BDA  P B,     

   - --ATT . B    

 , ..,   BDA        ,

     α   ---ATT . W 

  0.47%     . S      -

      - ,      

  - . T         

. B ,          

    α     -,     (-)-

.24 M,       P C    

, ..,   ---ATT   ---

ATT ,           

           -

        .25

A,           

    . B ,        

             

   . U  BDA  ,    

    α   -    -

24When expanding the holding period of each stock in the respective portfolio to two years instead
of using the two-year lagged portfolio sort, we get a statistically signicant α that is between the one
for the one-year lagged portfolio sort and the two-year lagged portfolio sort. This can be expected,
as the this approach combines both sorts into one portfolio. We also checked whether we can detect
an α in the high-BDA-low-ATT portfolio using portfolio sorts with an even larger lag. We cannot
nd a signicant coecient when using the three-year lagged and ve-year lagged scores for building
the portfolios, but we do indeed nd a economically large α of 0.67% when using the four-year lagged
portfolio sort, which is statistically signicant at the 1% level. But overall, our results (available
on request) suggest that the potentially positive change in behavior of stakeholders materializes to a
positive α over the short- to (near-)mid-term rather than over a longer time horizon.

25We also calculated the α’s using the two-year lagged ocer BDA score and ATT to sort the
portfolios. As the high-ocer BDA-low-ATT portfolio does not have a signicant α, the eect of
a potentially positive change in stakeholder behavior seems to be more short-term for the ocer
appearance.
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6.2 Firm valuation and accounting performance

N,             

       . T,    

  BDA         .

Firm performancei,t = γBDAi,t−1 + ζ ′Zi,t−1 + δjt + ϵi,t (6)

T     γ,        -

,     BDA     ,   

   . W     BDA     

BDA-ATT      ,     

  6.1. T       : ()    

        ,  ()

     ( BDA)       

        ( ATT). F   ,

           

             -

        . T    

  ,        Z. T  

      , -- ,   . F, 

     ,   B    

   ,        

   BDA         

       . I      

6.1,    BDA       BDA  
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 E (3)         

             

BDA .

W         . F,  

T’ Q   - ,          

       (K, 1966). I      

            

  ’        ,  

     ’    . S,    

 (ROA)   - ,         ’

,      ,    .

T        BDA     

   T 9. T        BDA

     . T,      

           , 

  ,        . O

  ,          

   .

[T 9  .]

T            

   ,       - 

BDA . T   T 10       -

  BDA   T’ Q.26 N,     

    T’ Q      - ( -

)  ,         

       . O   ,   

      BDA    - 

26The signicant and positive association between the BDA score and Tobin’s Q persists when using
three-year lagged BDA scores. Results are available upon request.
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ROA. T            

      ,   ()    .

[T 10  .]

I   ,    BDA      E

(6)  ,      BDA  ATT   .27 T

    T 11. F      

            

( BDA )            G S

V ( ATT),           

        . W  

         -BDA--ATT ,

          

        .

[T 11  .]

T 12         

 -  BDA   ATT .28

[T 12  .]

I   ,       BDA   

            

        BDA . T 13  

     BDA      

 T’ Q. T    BDA     

       . F, 

    BDA      ,    

27To avoid multicollinearity in the regression, the middle-BDA middle-ATT portfolio is not included
in this analysis.

28However, the association seems to be weaker when using a three-year lagged BDA scores and ATT
indices. Results are available upon request.
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ROA.29

[T 13  .]

I   ,         BDA -

    6.1    BDA . T    

     BDA        .

T 14        ,  T

15        BDA . T 14 

    ,      

         . H,

   T 15         

     BDA .30

[T 14  .]

[T 15  .]

O,       ,   -

            

              

  . M,         

              

     . H,     

    . A     

            .

29The results are qualitatively unchanged when gender diversity and BDA residuals are lagged by
three years. Results are available upon request.

30The results are qualitatively unchanged when the portfolios are constructed based on three-year
lagged gender diversity and BDA residuals. Results are available upon request.
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7 Conclusion
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Figures

Figure 1: Our deep-learning-based computer vision approach to measuring rm-level
board diversity appearance
This gure illustrates our approach to measuring rm-level board diversity appearance. Source of
portrait image: https://www.nvidia.com/en-us/about-nvidia/board-of-directors/jensen-huang/
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Figure 2: Visualization of the board diversity appearance
This gure illustrates the board diversity appearance for the two companies Merck & Co., Inc.
and Berkshire Hathaway Inc.. We performed Principle Component Analysis (PCA) to reduce the
number of dimensions from 128 to 3. All directors are indicated by orange dots, ocers are indicated
by teal dots, and members of the board who are both ocers and directors are indicated by blue dots.
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Figure 3: BDA scores over time
This gure shows boxplots of the BDA scores over time. The sample period is from 2013 to 2022.

39



Figure 4: BDA scores across industries
This gure shows boxplots of the BDA scores across GICS industries. The sample period is from 2013
to 2022.
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Tables

Table 1
Regressing Principal Components on standard diversity measures

PC1 PC2 PC3

Gender Diversity 0.1799∗∗∗ 0.0168 −0.0037
(0.0213) (0.0384) (0.0392)

Ethnic Diversity 0.0782∗∗∗ 0.0995∗∗∗ 0.0794∗∗

(0.0166) (0.0223) (0.0354)
Skills Diversity −0.0054 0.0218 0.0399∗∗

(0.0103) (0.0276) (0.0178)
Constant −0.0559∗∗∗ −0.0300∗∗∗ −0.0371

(0.0104) (0.0111) (0.0230)

Observations 115 115 115
R2 0.3678 0.1233 0.1233
Adjusted R2 0.3507 0.0996 0.0996

This table displays results of the regressions of dierent Principal Components from the PCA on the
BDA scores on classical diversity measures, expressed as percentages. The rst column has PC1 as
dependent variable. The second column has PC2 as dependent variable. The third column has PC3 as
dependent variable. The corresponding standard errors clustered by rm and year following Petersen
(2008) are reported in parentheses. Signicance levels are indicated by *, **, and *** and correspond
to the 10%, 5%, and 1% signicance levels, respectively.
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Table 2
Descriptive statistics

Mean Median Standard
deviation

Minimum Maximum Observa-
tions

BDA Score 74.09 74.55 3.39 36.65 81.77 1,266
ATT 3.18 0.77 8.17 0.00 72.75 1,198
Monthly Returns 0.01 0.01 0.08 -0.83 2.14 15,870
Yearly Returns 0.16 0.12 0.39 -0.70 7.43 1,432
Tobin’s Q 2.55 1.96 1.80 0.95 10.27 1,354
ROA 0.07 0.06 0.07 -0.18 0.29 1,369
Total Assets 199.88 71.88 400.46 7.33 2,419.51 1,369
Market Capitalization 162.50 92.77 261.39 2.07 2,993.85 1,354
Net Income 6.41 3.90 9.50 -7.44 59.97 1,463
Book to Market 0.36 0.27 0.33 -0.10 1.47 1,354
Firm Age 45.09 33.00 33.73 1.00 140.00 1,269
Cash 0.14 0.11 0.13 0.00 0.56 1,248
Dividend Yield 0.02 0.02 0.02 0.00 0.08 1,353
Leverage 0.68 0.68 0.20 0.19 1.22 1,369
Number of Employees 127.78 64.00 235.30 1.40 2,300.00 1,351
Board Size 12.00 12.00 2.08 1.00 19.00 1,238

This table reports descriptive statistics for the variables used in this analysis. The variables total
assets, market capitalization, and net income are reported in millions and the number of employees is
reported in thousands. Accounting measures are winsorized at the 1% and 99% levels. All variables
are retrieved from LSEG Datastream. The sample period is from 2013 to 2022.
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Table 3
Regressing BDA scores on rm characteristics

BDA

(1) (2)

Returns -0.4254 -0.1780
(0.2508) (0.3663)

ln Total Assets 0.2474 -0.0957
(0.1662) (0.2794)

ln Book to Market -0.3611∗ -0.5109∗∗

(0.1881) (0.2067)
ln Firm Age 0.0002 -0.1237

(0.2074) (0.2224)
ln Cash 0.0891

(0.1377)
Dividend Yield 17.1828

(12.1558)
ln Leverage -0.7987

(0.7096)
ln Number of Employees 0.1857

(0.2387)
ln Board Size 2.9399

(2.0051)

Industry x Year FE Yes Yes
Observations 1,013 897
R2 0.2863 0.3253
Adjusted R2 0.2001 0.2279

This table presents results of the regressions of the BDA scores on rm characteristics over the period
2013 to 2022. Both models include industry times year xed eects. All independent variables are
lagged by one year. All independent variables except for returns and dividend yield are logarithmized.
Accounting measures are winsorized at the 1% and 99% levels. The corresponding standard errors
clustered by rm and year following Petersen (2008) are reported in parentheses. Signicance levels
are indicated by *, **, and *** and correspond to the 10%, 5%, and 1% signicance levels, respectively.
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Table 4
Regressing BDA scores on standard diversity measures calculated using the Blau Index

BDA

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

Gender DiversityBlau 0.1125∗∗∗ 0.1139∗∗∗ 0.0956∗∗∗ 0.1139∗∗ 0.0970∗∗∗

(0.0268) (0.0431) (0.0234) (0.0446) (0.0232)
Ethnic DiversityBlau 0.0398∗ 0.0397∗∗

(0.0209) (0.0176)
Cultural DiversityBlau −0.0177 −0.0171

(0.0120) (0.0114)
Skills DiversityBlau 0.0005 −0.0149

(0.0294) (0.0372)
Constant 0.7024∗∗∗ 0.6917∗∗∗ 0.7109∗∗∗ 0.6916∗∗∗ 0.7169∗∗∗

(0.0107) (0.0160) (0.0092) (0.0164) (0.0195)

Observations 1,058 115 450 115 450
R2 0.1238 0.1231 0.0970 0.1231 0.0986
Adjusted R2 0.1230 0.1074 0.0930 0.0994 0.0926

This table displays the results of the regressions of the BDA scores on classical diversity measures,
expressed as Blau Indices. The corresponding standard errors clustered by rm and year following
Petersen (2008) are reported in parentheses. Signicance levels are indicated by *, **, and *** and
correspond to the 10%, 5%, and 1% signicance levels, respectively.
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Table 5
Regressing BDA scores on Diversity & Inclusion scores by LSEG

BDA

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

DI Score 0.0547∗∗∗

(0.0187)
DIV Score 0.0538∗∗∗

(0.0136)
INC Score 0.0244∗∗∗

(0.0072)
PPL Score 0.0327∗∗∗

(0.0105)
CON Score -0.0401∗∗∗

(0.0112)
Constant 71.7877∗∗∗ 73.0730∗∗∗ 73.5700∗∗∗ 73.3730∗∗∗ 78.6632∗∗∗

(1.1649) (0.5388) (0.5478) (0.6398) (0.9408)

Observations 737 773 773 773 773
R2 0.0442 0.0772 0.0624 0.0462 0.0473
Adjusted R2 0.0429 0.0760 0.0612 0.0449 0.0460

This table presents results of the regressions of the BDA scores on the Diversity & Inclusion Score (DI)
from LSEG and its four subcategories (DIV, INC, PPL, CON). The corresponding standard errors
clustered by rm and year following Petersen (2008) are reported in parentheses. Signicance levels
are indicated by *, **, and *** and correspond to the 10%, 5%, and 1% signicance levels, respectively.
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Table 6
Factor model analysis of the returns of long-short portfolios built using dierent sorting criteria and
tercile cut-o points

Portfolio sort based on: BDA ATT Gender diversity Residuals

RMRF −0.1748∗∗∗ 0.0856 −0.0351 −0.2017∗∗∗

(0.0439) (0.0586) (0.0430) (0.0491)
SMB −0.0552 −0.0265 0.0000 −0.0402

(0.0693) (0.0650) (0.0860) (0.0614)
HML −0.1696∗∗ −0.1523∗ −0.0160 −0.1749∗∗∗

(0.0655) (0.0819) (0.0630) (0.0651)
WML 0.0288 0.0087 0.0167 0.0163

(0.0409) (0.0374) (0.0350) (0.0507)
RMW 0.1544 0.1687 0.0208 0.1680

(0.1103) (0.1201) (0.1162) (0.1227)
CMA −0.1126 −0.4355∗∗∗ −0.2400∗∗ −0.1486

(0.1621) (0.1471) (0.1048) (0.1179)
α −0.0016 −0.0020 −0.0026 −0.0003

(0.0026) (0.0019) (0.0022) (0.0018)

Observations 120 120 120 120
R2 0.2417 0.3955 0.0848 0.3345
Adjusted R2 0.2014 0.3634 0.0362 0.2992

This table shows the results for long-short portfolios using the three dierent sorting categories. The
portfolios are each long in the rms of the highest tercile of the respective sorting category and low in
the rms of the lowest tercile in the respective sorting category. In the rst column the overall BDA
score is used as sorting category. In the seconds column ATT is used as sorting category. In the third
column the Blau index of percentage of female board members is used as sorting category. In the fourth
column the residuals of a regression of BDA on Blau index of percentage of female board members is
used as sorting category. The corresponding standard errors are calculated following Newey and West
(1987) and reported in parentheses. Signicance levels are indicated by *, **, and *** and correspond
to the 10%, 5%, and 1% signicance levels, respectively.
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Table 7
Six-factor α’s for portfolios independently double-sorted using dierent sorting criteria based on one-
year lagged portfolio sort

Panel A. Double-sorting on BDA and ATT

Sorting on ATT

(1) (2) (3)

(1) 0.0005 0.0001 0.0048∗∗

(0.0017) (0.0013) (0.0019)

Sorting (2) 0.0031∗ −0.0015 0.0030∗∗

on BDA (0.0016) (0.0013) (0.0014)

(3) 0.0016 0.0032 0.0002
(0.0020) (0.0021) (0.0024)

Panel B. Double-sorting on gender diversity and ATT

Sorting on ATT

(1) (2) (3)

(1) 0.0021 −0.0024 0.0048∗∗

(0.0015) (0.0016) (0.0024)

Sorting on (2) −0.00002 0.0012 0.0023
Gender Diversity (0.0013) (0.0012) (0.0021)
(Blau Index)

(3) 0.0043∗∗ 0.0002 0.0026
(0.0019) (0.0022) (0.0021)

Panel C. Double-sorting on residuals and ATT

Sorting on ATT

(1) (2) (3)

(1) 0.0003 0.0015 0.0042∗

(0.0018) (0.0013) (0.0022)

Sorting on (2) 0.0026 −0.0008 0.0030
Residuals (0.0019) (0.0012) (0.0019)

(3) 0.0009 −0.0001 0.0003
(0.0017) (0.0012) (0.0025)

This table shows the six-factor α’s for portfolios sorted based on one-year lagged ATT and a second
category. In Panel A, the one-year lagged BDA score is used as second sorting category. In Panel B,
one-year lagged gender diversity, measured as the Blau index of percentage of female board members,
is used as second sorting category. In Panel C, the one-year lagged residuals of a regression of BDA
on gender diversity are used as second sorting category. For all categories terciles are used as cut-o
points for the sorting. (1) indicates the high tercile for the respective sorting category. (2) indicates
the middle tercile for the respective sorting category. (3) indicates the low tercile for the respective
sorting category. The corresponding standard errors are calculated following Newey and West (1987)
and reported in parentheses. Signicance levels are indicated by *, **, and *** and correspond to the
10%, 5%, and 1% signicance levels, respectively.
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Table 8
Six-factor α’s for portfolios independently double-sorted using dierent sorting criteria based on two-
year lagged portfolio sort

Panel A. Double-sorting on BDA and ATT

Sorting on ATT

(1) (2) (3)

(1) −0.0006 0.0012 0.0073∗∗∗

(0.0020) (0.0022) (0.0022)

Sorting (2) 0.0029∗∗ 0.0008 0.0003
on BDA (0.0017) (0.0010) (0.0015)

(3) 0.0039 −0.0009 0.0022
(0.0026) (0.0014) (0.0024)

Panel B. Double-sorting on gender diversity and ATT

Sorting on ATT

(1) (2) (3)

(1) 0.0013 −0.0007 0.0033
(0.0019) (0.0019) (0.0026)

Sorting (2) 0.0031∗ −0.0012 0.0024
on Gender (0.0017) (0.0016) (0.0021)
Diversity

(3) −0.0010 0.0020 0.0033
(0.0020) (0.0016) (0.0027)

Panel C. Double-sorting on residuals and ATT

Sorting on ATT

(1) (2) (3)

(1) −0.0003 0.0038∗∗ 0.0047∗

(0.0015) (0.0015) (0.0025)

Sorting (2) 0.0043∗ 0.0010 0.0040∗∗

on residuals (0.0023) (0.0012) (0.0015)

(3) 0.0026 −0.0038∗∗ 0.0021
(0.0023) (0.0018) (0.0027)

This table shows the six-factor α’s for portfolios sorted based on two-year lagged ATT and a second
category. In Panel A, the two-year lagged BDA score is used as second sorting category. In Panel B,
two-year lagged gender diversity, measured as the Blau index of percentage of female board members,
is used as second sorting category. In Panel C, the two-year lagged residuals of a regression of BDA
on gender diversity are used as second sorting category. For all categories terciles are used as cut-o
points for the sorting. (1) indicates the high tercile for the respective sorting category. (2) indicates
the middle tercile for the respective sorting category. (3) indicates the low tercile for the respective
sorting category. The corresponding standard errors are calculated following Newey and West (1987)
and reported in parentheses. Signicance levels are indicated by *, **, and *** and correspond to the
10%, 5%, and 1% signicance levels, respectively.
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Table 9
Regressing rm value and accounting performance measures on BDA scores

Tobin’s Q ROA

(1) (2) (3) (4)

BDA Score 0.0569 0.0606 0.0011 0.0017
(0.0318) (0.0372) (0.0016) (0.0016)

Gender Diversity 0.0220∗ 0.0009∗∗

(0.0099) (0.0004)
ln Total Assets -0.8859∗∗∗ -0.9106∗∗∗ -0.0066 -0.0079

(0.1754) (0.1742) (0.0056) (0.0057)
ln Book to Market -0.0311∗∗∗ -0.0313∗∗∗

(0.0052) (0.0053)
ln Firm Age 0.0328 -0.0034 0.0005 -0.0008

(0.1047) (0.1078) (0.0044) (0.0041)

Industry x Year FE Yes Yes Yes Yes
Observations 1,174 1,161 1,124 1,114
R2 0.4999 0.5115 0.4855 0.5079
Adjusted R2 0.4440 0.4556 0.4245 0.4485

This table presents results of the regressions of accounting performance measures on the BDA scores
and controls over the period 2013 to 2022. All models include industry times year xed eects. Gender
Diversity is the Blau index of the percentage of female board members. All independent variables are
lagged by one year. The accounting measures are winsorized at the 1% and 99% levels. The control
variables are logarithmized. In order to avoid multicollinearity problems, the book-to-market ratio
is not used as a control variable in the regressions (1) and (2). The corresponding standard errors
clustered by rm and year following Petersen (2008) are reported in parentheses. Signicance levels
are indicated by *, **, and *** and correspond to the 10%, 5%, and 1% signicance levels, respectively.
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Table 10
Regressing rm value and accounting performance measures on 2-year-lagged BDA scores

Tobin’s Q ROA

(1) (2) (3) (4)

BDA Score 0.0777∗∗ 0.0952∗∗ 0.0012 0.0019
(0.0328) (0.0362) (0.0015) (0.0016)

Gender Diversity 0.0176 0.0010∗∗

(0.0108) (0.0004)
ln Total Assets -0.9060∗∗∗ -0.9312∗∗∗ -0.0073 -0.0089

(0.1850) (0.1845) (0.0056) (0.0057)
ln Book to Market -0.0313∗∗∗ -0.0307∗∗∗

(0.0051) (0.0052)
ln Firm Age 0.0386 0.0089 -0.0002 -0.0021

(0.1066) (0.1123) (0.0045) (0.0043)

Industry x Year FE Yes Yes Yes Yes
Observations 1,056 1,041 1,007 995
R2 0.5018 0.5123 0.5051 0.5306
Adjusted R2 0.4462 0.4564 0.4462 0.4734

This table presents results of the regressions of accounting performance measures on the BDA scores
and controls over the period 2013 to 2022. All models include industry times year xed eects. Gender
Diversity is the Blau index of the percentage of female board members. The variables BDA Score and
Gender Diversity are lagged by two years. Control variables are lagged by one year and logarithmized.
The accounting measures are winsorized at the 1% and 99% levels. In order to avoid multicollinearity
problems, the book-to-market ratio is not used as a control variable in the regressions (1) and (2).
The corresponding standard errors clustered by rm and year following Petersen (2008) are reported
in parentheses. Signicance levels are indicated by *, **, and *** and correspond to the 10%, 5%, and
1% signicance levels, respectively.

50



Table 11
Regressing rm value and accounting performance measures on BDA/ATT portfolios

Tobin’s Q ROA

(1) (2) (3) (4)

High BDA/High ATT 0.2379 0.1814 -0.0022 -0.0038
(0.2800) (0.2725) (0.0093) (0.0093)

High BDA/Middle ATT 0.1800 0.0986 0.0072 0.0045
(0.2651) (0.2547) (0.0085) (0.0083)

High BDA/Low ATT -0.4266 -0.4979 -0.0021 -0.0045
(0.3488) (0.3388) (0.0167) (0.0163)

Middle BDA/High ATT 0.3253 0.2818 -0.0215 -0.0230∗

(0.2944) (0.2924) (0.0119) (0.0122)
Middle BDA/Low ATT -0.2966 -0.3078 -0.0169∗ -0.0164∗

(0.2209) (0.2126) (0.0087) (0.0088)
Low BDA/High ATT 0.0014 0.0460 -0.0156 -0.0134

(0.2835) (0.2976) (0.0112) (0.0110)
Low BDA/Middle ATT -0.7052∗∗ -0.6650∗∗ -0.0242∗∗ -0.0195∗

(0.2671) (0.2517) (0.0098) (0.0094)
Low BDA/Low ATT -0.4259 -0.4262 -0.0174∗∗ -0.0165∗

(0.2658) (0.2653) (0.0077) (0.0076)
Gender Diversity 0.0193∗ 0.0008∗∗

(0.0097) (0.0004)
ln Total Assets -0.9585∗∗∗ -0.9785∗∗∗ -0.0065 -0.0073

(0.1785) (0.1780) (0.0057) (0.0059)
ln Book to Market -0.0306∗∗∗ -0.0314∗∗∗

(0.0050) (0.0052)
ln Firm Age 0.0247 -0.0137 0.0005 -0.0007

(0.1053) (0.1063) (0.0044) (0.0042)

Industry x Year FE Yes Yes Yes Yes
Observations 1,174 1,161 1,124 1,114
R2 0.5182 0.5274 0.5010 0.5183
Adjusted R2 0.4608 0.4698 0.4380 0.4562

This table presents results of the regressions of accounting performance measures on portfolios based
on independent double-sorting using overall BDA score and ATT as sorting categories. For both
categories terciles are used as cut-o points for the sorting. High, Middle, and Low represent the top,
middle, and bottom terciles, respectively, for the given sorting category. All independent variables
are lagged by one year. All models include industry times year xed eects. Gender Diversity is the
Blau index of the percentage of female board members. The accounting measures are winsorized at
the 1% and 99% levels. The control variables are logarithmized. In order to avoid multicollinearity
problems, the book-to-market ratio is not used as a control variable in the regressions (1) and (2).
The corresponding standard errors clustered by rm and year following Petersen (2008) are reported
in parentheses. Signicance levels are indicated by *, **, and *** and correspond to the 10%, 5%, and
1% signicance levels, respectively.

51



Table 12
Regressing rm value and accounting performance measures on 2-year lagged BDA/ATT portfolios

Tobin’s Q ROA

(1) (2) (3) (4)

High BDA/High ATT 0.2119 0.1569 -0.0034 -0.0055
(0.3179) (0.3142) (0.0088) (0.0087)

High BDA/Middle ATT 0.2046 0.1284 0.0058 0.0018
(0.3055) (0.2896) (0.0077) (0.0080)

High BDA/Low ATT -0.2703 -0.3460 0.0099 0.0063
(0.4027) (0.3924) (0.0146) (0.0138)

Middle BDA/High ATT 0.2602 0.2166 -0.0221∗ -0.0244∗

(0.3424) (0.3357) (0.0117) (0.0120)
Middle BDA/Low ATT -0.2777 -0.2740 -0.0221∗∗ -0.0219∗∗

(0.2624) (0.2517) (0.0080) (0.0083)
Low BDA/High ATT -0.0511 -0.0007 -0.0103 -0.0089

(0.3252) (0.3396) (0.0112) (0.0115)
Low BDA/Middle ATT -0.7638∗∗ -0.7210∗∗ -0.0208∗ -0.0155

(0.3002) (0.3033) (0.0105) (0.0100)
Low BDA/Low ATT -0.3871 -0.3879 -0.0136∗ -0.0134

(0.2950) (0.2961) (0.0069) (0.0074)
Gender Diversity 0.0165 0.0009∗∗

(0.0103) (0.0004)
ln Total Assets -0.9666∗∗∗ -0.9839∗∗∗ -0.0063 -0.0074

(0.1918) (0.1919) (0.0058) (0.0060)
ln Book to Market -0.0312∗∗∗ -0.0313∗∗∗

(0.0051) (0.0051)
ln Firm Age 0.0439 -0.0002 -0.0001 -0.0021

(0.1101) (0.1128) (0.0045) (0.0044)

Industry x Year FE Yes Yes Yes Yes
Observations 1,056 1,041 1,007 995
R2 0.5128 0.5197 0.5213 0.5416
Adjusted R2 0.4544 0.4606 0.4601 0.4816

This table presents results of the regressions of accounting performance measures on portfolios based
on independent double-sorting using overall BDA score and ATT as sorting categories. For both
categories terciles are used as cut-o points for the sorting. High, Middle, and Low represent the
top, middle, and bottom terciles, respectively, for the given sorting category. The portfolios are based
on two-year lagged BDA scores and ATT indices. Gender Diversity is lagged by two years. Control
variables are lagged by one year. All models include industry times year xed eects. Gender Diversity
is the Blau index of the percentage of female board members. The accounting measures are winsorized
at the 1% and 99% levels. The control variables are logarithmized. In order to avoid multicollinearity
problems, the book-to-market ratio is not used as a control variable in the regression of Tobin’s Q
on the BDA scores. The corresponding standard errors clustered by rm and year following Petersen
(2008) are reported in parentheses. Signicance levels are indicated by *, **, and *** and correspond
to the 10%, 5%, and 1% signicance levels, respectively.
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Table 13
Regressing rm value and accounting performance measures on one-year and two-year lagged gender
diversity and BDA residuals

Tobin’s Q ROA

1yr lag 2yr lag 1yr lag 2yr lag

Gender Diversity 0.0288∗∗ 0.0266∗∗ 0.0011∗∗ 0.0010∗∗

(0.0105) (0.0105) (0.0004) (0.0004)
BDA Residuals 6.8418∗ 7.9827∗∗ 0.2141 0.2152

(3.3761) (3.3735) (0.1566) (0.1517)
ln Total Assets -0.8964∗∗∗ -0.9025∗∗∗ -0.0070 -0.0075

(0.1692) (0.1740) (0.0057) (0.0058)
ln Book to Market -0.0318∗∗∗ -0.0320∗∗∗

(0.0054) (0.0054)
ln Firm Age -0.0500 -0.0455 -0.0018 -0.0028

(0.1038) (0.1062) (0.0040) (0.0041)

Industry x Year FE Yes Yes Yes Yes
Observations 1,219 1,173 1,173 1,126
R2 0.5142 0.5099 0.5039 0.5170
Adjusted R2 0.4571 0.4545 0.4425 0.4594

This table presents results of the regressions of accounting performance measures on gender diversity
(as the Blau index of the percentage of female board members) and BDA residuals (as and controls over
the period 2013 to 2022. All models include industry times year xed eects. The variables Gender
Diversity and BDA Residuals are lagged by one year in the rst and third regression and by two years
in the second and fourth regression. All control variables are lagged by one year and logarithmized.
The accounting measures are winsorized at the 1% and 99% levels. In order to avoid multicollinearity
problems, the book-to-market ratio is not used as a control variable in the regression with Tobin’s Q.
The corresponding standard errors clustered by rm and year following Petersen (2008) are reported
in parentheses. Signicance levels are indicated by *, **, and *** and correspond to the 10%, 5%, and
1% signicance levels, respectively.
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Table 14
Regressing rm value and accounting performance measures on one-year and two-year lagged
GEN/ATT portfolios

Tobin’s Q ROA

1yr lag 2yr lag 1yr lag 2yr lag

High GEN/High ATT 0.2289 0.1988 -0.0186∗ -0.0224∗

(0.2866) (0.3218) (0.0101) (0.0117)
High GEN/Middle ATT -0.1404 -0.2150 -0.0041 -0.0098

(0.2397) (0.2897) (0.0054) (0.0081)
High GEN/Low ATT -0.2998 -0.2038 -0.0052 -0.0007

(0.2748) (0.3236) (0.0147) (0.0152)
Middle GEN/High ATT 0.2138 0.2663 -0.0155 -0.0193∗

(0.2367) (0.3028) (0.0094) (0.0088)
Middle GEN/Low ATT -0.4371 -0.3505 -0.0197∗ -0.0251∗∗

(0.2655) (0.3036) (0.0105) (0.0092)
Low GEN/High ATT -0.1724 -0.2177 -0.0202∗ -0.0240∗∗

(0.2293) (0.2620) (0.0095) (0.0101)
Low GEN/Middle ATT -0.7021∗∗ -0.5470 -0.0311∗∗ -0.0325∗∗∗

(0.3047) (0.3687) (0.0103) (0.0081)
Low GEN/Low ATT -0.6131∗ -0.4898 -0.0340∗∗ -0.0305∗∗

(0.2996) (0.3376) (0.0106) (0.0125)
ln Total Assets -0.9541∗∗∗ -0.9562∗∗∗ -0.0064 -0.0059

(0.1808) (0.1932) (0.0057) (0.0060)
ln Book to Market -0.0323∗∗∗ -0.0328∗∗∗

(0.0049) (0.0052)
ln Firm Age -0.0554 -0.0528 -0.0016 -0.0028

(0.1013) (0.1084) (0.0040) (0.0042)

Industry x Year FE Yes Yes Yes Yes
Observations 1,184 1,062 1,137 1,016
R2 0.5151 0.5055 0.5140 0.5355
Adjusted R2 0.4578 0.4466 0.4534 0.4767

This table presents results of the regressions of accounting performance measures on portfolios based
on independent double-sorting using gender diversity (indicated by GEN and dened as the Blau
index of the percentage of female board members) and ATT as sorting categories. For both categories
terciles are used as cut-o points for the sorting. High, Middle, and Low represent the top, middle,
and bottom terciles, respectively, for the given sorting category. The portfolios are based on one-year
(two-year) lagged gender diversity percentages and ATT indices in the rst and third (second and
fourth) regression. Control variables are lagged by one year and logarithmized. All models include
industry times year xed eects. The accounting measures are winsorized at the 1% and 99% levels.
In order to avoid multicollinearity problems, the book-to-market ratio is not used as a control variable
in the regression of Tobin’s Q on the BDA scores. The corresponding standard errors clustered by
rm and year following Petersen (2008) are reported in parentheses. Signicance levels are indicated
by *, **, and *** and correspond to the 10%, 5%, and 1% signicance levels, respectively.
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Table 15
Regressing rm value and accounting performance measures on one-year and two-year lagged
RES/ATT portfolios

Tobin’s Q ROA

1yr lag 2yr lag 1yr lag 2yr lag

High RES/High ATT 0.2163 0.1896 0.0074 0.0001
(0.2403) (0.2693) (0.0119) (0.0109)

High RES/Middle ATT 0.0038 0.1351 0.0087 0.0036
(0.2071) (0.2490) (0.0084) (0.0088)

High RES/Low ATT -0.5028 -0.3651 -0.0061 -0.0017
(0.3600) (0.3901) (0.0171) (0.0178)

Middle RES/High ATT 0.1444 0.2180 -0.0134 -0.0181
(0.2808) (0.2971) (0.0092) (0.0104)

Middle RES/Low ATT -0.1414 -0.0104 -0.0025 -0.0009
(0.2148) (0.2433) (0.0094) (0.0113)

Low RES/High ATT 0.1941 0.1381 -0.0050 -0.0044
(0.2906) (0.3437) (0.0106) (0.0137)

Low RES/Middle ATT -0.6073∗∗ -0.6884∗ 0.0016 -0.0032
(0.2624) (0.3288) (0.0122) (0.0113)

Low RES/Low ATT -0.4372 -0.4565 -0.0091 -0.0129
(0.2535) (0.2591) (0.0083) (0.0085)

ln Total Assets -0.9798∗∗∗ -0.9758∗∗∗ -0.0081 -0.0070
(0.1724) (0.1911) (0.0057) (0.0058)

ln Book to Market -0.0292∗∗∗ -0.0313∗∗∗

(0.0048) (0.0051)
ln Firm Age 0.0251 0.0335 0.0019 0.0005

(0.1026) (0.1113) (0.0046) (0.0048)

Industry x Year FE Yes Yes Yes Yes
Observations 1,008 1,010 969 965
R2 0.5467 0.5181 0.4810 0.5035
Adjusted R2 0.4894 0.4573 0.4117 0.4369

This table presents results of the regressions of accounting performance measures on portfolios based
on independent double-sorting using the BDA residuals (indicated by RES and dened as the residuals
of a regression of BDA on the Blau Index of percentage female board members) and ATT as sorting
categories. For both categories terciles are used as cut-o points for the sorting. High, Middle, and
Low represent the top, middle, and bottom terciles, respectively, for the given sorting category. The
portfolios are based on one-year (two-year) lagged BDA residuals and ATT indices in the rst and
third (second and fourth) regression. Control variables are lagged by one year and logarithmized. All
models include industry times year xed eects. The accounting measures are winsorized at the 1%
and 99% levels. In order to avoid multicollinearity problems, the book-to-market ratio is not used as a
control variable in the regression of Tobin’s Q on the BDA scores. The corresponding standard errors
clustered by rm and year following Petersen (2008) are reported in parentheses. Signicance levels
are indicated by *, **, and *** and correspond to the 10%, 5%, and 1% signicance levels, respectively.
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Table 16
Denitions of variables

Panel A. Traditional diversity measures

Gender Diversity Percentage of female board members.

Ethnic Diversity Percentage of board members classied under racial/ethnicity minority
groups.

Cultural Diversity Percentage of board members with a cultural background dierent from
the location of the corporate headquarters.

Skills Diversity Percentage of board members with neither an industry-specic
background nor a strong nancial background.

Panel B. Firm performance measures

Tobin’s Q Sum of market value of equity and book value of liabilities, divided by
the book value of assets.

Return on Assets (ROA) Net income divided by book value of total assets.

Return on Equity (ROE) Net income divided by book value of equity.

Panel C. Control variables and rm characteristics

Total Assets Book value of total assets.

Market Capitalization Total market value of the company.

Net Income Net income after preferred dividends.

Book to Market Total shareholders’ equity divided by market value of the company.

Firm Age Firm age from the date of incorporation.

Cash Sum of cash and short term investments divided by book value of total
assets.

Dividend Yield Total common and preferred dividends paid divided by market value of
the company.

Leverage Book value of liabilities (calculated as book value of total assets minus
total shareholders’ equity) divided by book value of total assets.

Number of Employees Number of full-time and part-time employees in the company.

Board Size Number of board members.

This table provides denitions for all variables used. The data is retrieved from LSEG Workspace and
Datastream.
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Table 17
Firm-year observations across GICS industries

GICS industry Number of rm-year observations

Financials 209
Health Care 176

Information Technology 165
Consumer Staples 143

Industrials 143
Energy 132

Communication Services 121
Consumer Discretionary 121

NULL 110
Materials 66
Utilities 55

Real Estate 22

This table reports the number of rm-year observations included in our sample for every GICS industry.
The sample period is from 2013 to 2022.

57


