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Table 1. Changes in comovement of stocks added to and deleted from the S&P 500 Index. Changes in the slope 

and the fit of regressions of returns of stocks added to and deleted from the S&P 500 Index on returns of the S&P 

500 Index and the non-S&P 500 rest of the market. The sample includes stocks added to and deleted from the S&P 

500 between 1976 and 2000 which were not involved in mergers or related events (described in the text), and which 

have sufficient return data on CRSP. For each added stock j, the univariate model 

tjtSPjjtj RR ,,500, ��� ���  

and the bivariate model 

tjtnonSPnonSPjtSPSPjjtj RRR ,,500500,,500500,, ���� ����  

are separately estimated for the pre-change and post-change period. Returns on the S&P 500 (RSP500) are from the 

CRSP Index on the S&P 500 Universe file. Returns on a capitalization-weighted index of the non-S&P 500 stocks 

(RnonSP500) in the NYSE, AMEX, and Nasdaq are inferred from the identity  
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Total capitalization on the S&P 500 (CAPSP500) is from the CRSP Index on the S&P 500 Universe file. Returns on 

the value-weighted CRSP NYSE, AMEX, and Nasdaq index (RVWCRSP) and total capitalization (CAPCRSP) are from 

the CRSP Stock Index file. Returns from October 1987 are excluded. The mechanical influence of the added or 

deleted stock is removed from the independent variables as appropriate. For the univariate regression model, we 

examine the mean difference between the pre-change slope and the post-change slope �� , and the mean change in 

fit 2R� . For the bivariate model, we examine the mean changes in the slopes, 500SP��  and 500nonSP�� . The pre-

change and post-change estimation periods are [-12,-1] and [+1,+12] months for daily and weekly returns and [-36,-

1] and [+1,+36] months for monthly returns. Panels A, B, and C show results for daily, weekly, and monthly returns, 

respectively. Standard errors are determined by simulation, to account for cross-correlation, and are reported in 

parentheses. ***, **, and * denote significant differences from zero at the 1%, 5%, and 10% levels in one-sided tests, 

respectively. 



 

  
Univariate 

   
Bivariate 

  

 

Sample 

 

 
 

N  
  

��  
(s.e.) 

 
2R�  

(s.e.) 

   

500SP��  
(s.e.) 

 

500nonSP��  
(s.e.) 

 

 
Panel A. Daily Returns 

 
 

Additions 
 

 
1976-2000 

 

 
455 

  
0.151*** 
(0.021) 

 
0.049*** 
(0.005) 

   
0.326*** 
(0.027) 

 
-0.319*** 
(0.033) 

 

  
1976-1987 

 

 
196 

 

  
0.067*** 
(0.023) 

 
0. 038*** 
(0.008) 

   
0.286*** 
(0.041) 

 
-0.301*** 
(0.050) 

 

  
1988-2000 

 

 
259 

  
0.214*** 
(0.032) 

 
0.058*** 
(0.007) 

   
0.357*** 
(0.036) 

 
-0.332*** 
(0.045) 

 

 
Deletions 

 

 
1979-2000 

 

 
76 

  
-0.087* 
(0.049) 

 
-0.010 
(0.007) 

   
-0.511*** 
(0.111) 

 
0.550*** 
(0.122) 

 

 
Panel B. Weekly Returns 

 
 

Additions 
 

1976-2000 
 

 
455 

  
0.110*** 
(0.029) 

 
0.033*** 
(0.008) 

   
0.174** 
(0.053) 

 
-0.119** 
(0.056) 

 

  
1976-1987 

 

 
196 

 

  
0.025 

(0.036) 

 
0.027** 
(0.012) 

   
0.137 

(0.094) 

 
-0.125 
(0.093) 

 

  
1988-2000 

 

 
259 

  
0.173*** 
(0.043) 

 
0.037*** 
(0.010) 

   
0.202*** 
(0.061) 

 
-0.115* 
(0.069) 

 

 
Deletions 

 
1979-2000 

 

 
76 

  
-0.129 
(0.105) 

 
-0.015 
(0.010) 

   
-0.505*** 
(0.161) 

 
0.412** 
(0.169) 

 

 
Panel C. Monthly Returns 

 
 

Additions 
 

1976-1998 
 

 
324 

  
0.042 

(0.033) 

 
0.004 

(0.011) 

   
0.317*** 
(0.069) 

 
-0.252*** 
(0.064) 

 

  
1976-1987 

 

 
172 

 

  
-0.010 
(0.044) 

 
0.006 

(0.015) 

   
0.267*** 
(0.100) 

 
-0.167* 
(0.091) 

 

  
1988-1998 

 

 
152 

  
0.101** 
(0.051) 

 
0.000 

(0.015) 

   
0.375*** 
(0.093) 

 
-0.348*** 
(0.088) 

 

 
Deletions 

 
1979-1998 

 

 
45 

  
0.006 

(0.097) 

 
0.001 

(0.021) 

   
0.303 

(0.240) 

 
-0.256 
(0.252) 

 



Table 2. Changes in comovement of stocks added to and deleted from the S&P 500 Index: Calendar time.  

Differences between the comovement characteristics of two portfolios of stocks: those about to be added to the S&P 

500 and those just recently added. The sample includes stocks added to and deleted from the S&P 500 between 1976 

and 2000 which were not involved in mergers or related events (described in the text), and which have sufficient 

return data on CRSP. A capitalization-weighted return index of non-S&P 500 stocks (RnonSP500) in the NYSE, 

AMEX, and Nasdaq is inferred from the identity described in Table 1. Returns from October 1987 are excluded. In 

daily data, for example, each day we form an equal-weighted portfolio of stocks that will be added to the S&P 500 

within the next year and a portfolio of stocks that were added within in the past year. We then run separate 

univariate regressions for each portfolio on the S&P 500 index, 

tpretSPprepretpre RR ,,500, υβα ++=   and   

tposttSPpostposttpost RR ,,500, υβα ++= , 

denoting the difference in slope and fit between the “post” and “pre” regressions as β∆  and 2R∆ , respectively. 

We also run separate bivariate regressions for each portfolio, 

tpretnonSPnonSPpretSPSPprepretpre RRR ,,500500,,500500,, υββα +++=   and 

tposttnonSPnonSPposttSPSPpostposttpost RRR ,,500500,,500500,, υββα +++= , 

denoting the difference in the slopes as 500SPβ∆  and 500nonSPβ∆ , respectively. The mechanical influence of the pre 

and post portfolio stocks is removed, as appropriate, from the independent variables. In daily and weekly data, the 

pre portfolio includes stocks that will be added within one year and the post portfolio includes stocks that were 

added in the past year. In monthly data, these windows are extended to three years. We require at least 10 stocks in 

each portfolio in order for that observation (day, week, or month) to be included in the regressions. Asymptotic 

standard errors are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels 

in one-sided tests, respectively. 



 

  
Univariate 

   
Bivariate 

  

 

Sample 

 

 
 

T  
  

β∆  
(s.e.) 

 
2R∆  

(s.e.) 

   

500SPβ∆  
(s.e.) 

 

500nonSPβ∆  
(s.e.) 

 

 
Panel A. Daily Returns 

 
 

Additions 
 

 
1976-2000 

 

 
4147 

  
0.123*** 
(0.013) 

 
0.100*** 
(0.007) 

   
0.297*** 
(0.020) 

 
-0.262*** 
(0.022) 

 

  
1976-1987 

 

 
1873 

 

  
0.116*** 
(0.019) 

 
0. 061*** 
(0.010) 

   
0.326*** 
(0.035) 

 
-0.329*** 
(0.044) 

 

  
1988-2000 

 

 
2274 

  
0.129*** 
(0.017) 

 
0.119*** 
(0.010) 

   
0.298*** 
(0.026) 

 
-0.247*** 
(0.026) 

 

 
Deletions 

 

 
1976-2000 

 

 
151 

  
0.058 

(0.107) 

 
-0.069 
(0.063) 

   
0.164 

(0.190) 

 
-0.080 
(0.117) 

 

 
Panel B. Weekly Returns 

 
 

Additions 
 

1976-2000 
 

 
856 

  
0.045* 
(0.026) 

 
0.028* 
(0.015) 

   
0.167*** 
(0.046) 

 
-0.154*** 
(0.043) 

 

  
1976-1987 

 

 
387 

 

  
0.041 

(0.039) 

 
-0.028 
(0.024) 

   
-0.014 
(0.094) 

 
0.051 

(0.099) 

 

  
1988-2000 

 

 
469 

  
0.049 

(0.036) 

 
0.065*** 
(0.022) 

   
0.219*** 
(0.054) 

 
-0.210*** 
(0.048) 

 

 
Deletions 

 
1976-2000 

 

 
29 

  
-0.082 
(0.193) 

 
-0.160 
(0.120) 

   
-0.162 
(0.537) 

 
0.039 

(0.288) 

 

 
Panel C. Monthly Returns 

 
 

Additions 
 

1976-1998 
 

 
282 

  
0.018 

(0.042) 

 
0.090*** 
(0.030) 

   
0.319*** 
(0.073) 

 
-0.320*** 
(0.061) 

 

  
1976-1987 

 

 
127 

 

  
0.019 

(0.047) 

 
0.007 

(0.048) 

   
0.148 

(0.114) 

 
-0.143 
(0.099) 

 

  
1988-1998 

 

 
155 

  
0.016 

(0.065) 

 
0.157** 
(0.067) 

   
0.388*** 
(0.092) 

 
-0.406*** 
(0.075) 

 

 
Deletions 

 
1976-1998 

 

 
116 

  
-0.123 
(0.105) 

 
-0.293*** 
(0.058) 

   
-0.255* 
(0.166) 

 
0.132 

(0.132) 

 



Table 3. Changes in comovement of stocks added to and deleted from the S&P 500 Index: Relative to 

matching firms. Changes in the slope and the fit of regressions of returns on stocks added to and deleted from the 

S&P 500 Index relative to changes in the same parameters of matching stocks. Each stock in the event sample is 

matched with a stock on industry and growth in market capitalization (described in text) over the pre-change 

estimation period. The event sample includes stocks added to and deleted from the S&P 500 between 1976 and 2000 

which were not involved in mergers or related events (described in the text), which have sufficient return data on 

CRSP, and for which a matching stock could be found. For each added stock j, the univariate model  

tjtSPjjtj RR ,,500, υβα ++=  

and the bivariate model 

tjtnonSPnonSPjtSPSPjjtj RRR ,,500500,,500500,, υββα +++=  

are separately estimated for the pre-change and post-change period, and analogous regressions are run for each 

matching stock. Returns on the S&P 500 (RSP500) are from the CRSP Index on the S&P 500 Universe file. Returns 

on a capitalization-weighted index of the non-S&P 500 stocks (RnonSP500) in the NYSE, AMEX, and Nasdaq are 

inferred from the identity described in Table 1. Returns from October 1987 are excluded. The mechanical influence 

of the added or deleted stock is removed from the independent variables as appropriate. For the univariate regression 

model, we examine the mean difference between the pre- and post-change slope and fit of the event stock and the 

matching stock, β∆∆  and 2R∆∆ . For the bivariate model, we examine the mean difference between the changes 

in the slopes of the event stock and the matching stock, 500SPβ∆∆  and 500nonSPβ∆∆ . The pre-change and post-

change estimation periods are [-12,-1] and [+1,+12] months for daily and weekly returns and [-36,-1] and [+1,+36] 

months for monthly returns. Panels A, B, and C show results for daily, weekly, and monthly returns, respectively. 

Standard errors are determined by simulation, to account for cross-correlation, and are reported in parentheses. ***, 
**, and * denote statistical significance at the 1%, 5%, and 10% levels in one-sided tests, respectively. 



 

  
Univariate 

   
Bivariate 

  

 

Sample 

 

 
 

N  
  

β∆∆  
(s.e.) 

 
2R∆∆  

(s.e.) 

   

500SPβ∆∆  
(s.e.) 

 

500nonSPβ∆∆  
(s.e.) 

 

 
Panel A. Daily Returns 

 
 

Additions 
 

 
1976-2000 

 

 
435 

  
0.120*** 
(0.022) 

 
0.040*** 
(0.006) 

   
0.318*** 
(0.035) 

 
-0.289*** 
(0.042) 

 

  
1976-1987 

 

 
189 

 

  
0.109*** 
(0.028) 

 
0. 033*** 
(0.008) 

   
0.262*** 
(0.051) 

 
-0.257*** 
(0.065) 

 

  
1988-2000 

 

 
246 

  
0.129*** 
(0.032) 

 
0.046*** 
(0.007) 

   
0.361*** 
(0.047) 

 
-0.313*** 
(0.055) 

 

 
Deletions 

 

 
1976-2000 

 

 
36 

  
-0.098 
(0.081) 

 
-0.012 
(0.013) 

   
-0.298** 
(0.142) 

 
0.271 

(0.193) 

 

 
Panel B. Weekly Returns 

 
 

Additions 
 

1976-2000 
 

 
434 

  
0.077** 
(0.037) 

 
0.028*** 
(0.009) 

   
0.208*** 
(0.070) 

 
-0.146** 
(0.070) 

 

  
1976-1987 

 

 
188 

 

  
0.086* 
(0.047) 

 
0.026* 
(0.015) 

   
0.202* 
(0.113) 

 
-0.162 
(0.114) 

 

  
1988-2000 

 

 
246 

  
0.070 

(0.055) 

 
0.030*** 
(0.012) 

   
0.212** 
(0.087) 

 
-0.134 
(0.088) 

 

 
Deletions 

 
1976-2000 

 

 
36 

  
-0.013 
(0.157) 

 
-0.030 
(0.020) 

   
-0.616** 
(0.251) 

 
0.771** 
(0.285) 

 

 
Panel C. Monthly Returns 

 
 

Additions 
 

1976-1998 
 

 
300 

  
0.104** 
(0.047) 

 
0.011 

(0.013) 

   
0.173* 
(0.103) 

 
-0.090 
(0.091) 

 

  
1976-1987 

 

 
162 

 

  
0.054 

(0.060) 

 
0.008 

(0.020) 

   
0.054 

(0.145) 

 
-0.011 
(0.125) 

 

  
1988-1998 

 

 
138 

  
0.163** 
(0.073) 

 
0.015 

(0.020) 

   
0.313** 
(0.144) 

 
-0.183 
(0.133) 

 

 
Deletions 

 
1976-1998 

 

 
18 

  
0.236 

(0.156) 

 
0.057 

(0.041) 

   
0.438 

(0.315) 

 
-0.133 
(0.266) 

 

 



Table 4. Changes in comovement of stocks added to and deleted from the S&P 500 Index: By change in 

trading volume. Changes in the slope and the fit of regressions of returns of stocks added to and deleted from the 

S&P 500 Index on returns of the S&P 500 Index and the non-S&P 500 rest of the market. The sample includes 

stocks added to and deleted from the S&P 500 between 1976 and 2000 which were not involved in mergers or 

related events (described in the text), and which have sufficient return and trading volume data on CRSP. For each 

added stock j, the univariate model 

tjtSPjjtj RR ,,500, υβα ++=  

and the bivariate model 

tjtnonSPnonSPjtSPSPjjtj RRR ,,500500,,500500,, υββα +++=  

are separately estimated for the pre-change and post-change period. Returns from October 1987 are excluded. The 

mechanical influence of the added or deleted stock is removed from the independent variables as appropriate. For 

the univariate regression model, we examine the mean difference between the pre-change slope and the post-change 

slope β∆ , and the mean change in fit 2R∆ . For the bivariate model, we examine the mean changes in the slopes, 

500SPβ∆  and 500nonSPβ∆ . The pre-change and post-change estimation samples are [-12,-1] and [+1,+12] months 

of daily data. Average pre-change and post-change monthly turnover (volume divided by shares outstanding) are 

computed over these same intervals and used to identify the direction in trading volume. Panel A reports results for 

stocks that decreased turnover. Panel B reports results for stocks that increased turnover. Standard errors are 

determined by simulation, to account for cross-correlation, and are reported in parentheses. ***, **, and * denote 

significant differences from zero at the 1%, 5%, and 10% levels in one-sided tests, respectively. 

 



 

  
Univariate 

   
Bivariate 

  

 

Sample 

 

 
 

N  
  

β∆  
(s.e.) 

 
2R∆  

(s.e.) 

   

500SPβ∆  
(s.e.) 

 

500nonSPβ∆  
(s.e.) 

 

 
Panel A. Turnover decrease 

 
 

Additions 
 

 
1976-2000 

 

 
151 

  
0.083** 
(0.037) 

 
0.062*** 
(0.009) 

   
0.313*** 
(0.048) 

 
-0.374*** 
(0.055) 

 

  
1976-1987 

 

 
65 

  
0.054* 
(0.036) 

 
0.052*** 
(0.013) 

   
0.248*** 
(0.073) 

 
-0.294*** 
(0.086) 

 

  
1988-2000 

 

 
86 

  
0.105** 
(0.060) 

 
0.070*** 
(0.012) 

   
0.362*** 
(0.063) 

 
-0.434*** 
(0.071) 

 

 
Panel B. Turnover increase 

 
 

Additions 
 

 
1976-2000 

 

 
295 

  
0.194*** 
(0.025) 

 
0.045*** 
(0.007) 

   
0.350*** 
(0.033) 

 
-0.307*** 
(0.042) 

 

  
1976-1987 

 

 
122 

  
0.089*** 
(0.031) 

 
0.035*** 
(0.010) 

   
0.344*** 
(0.050) 

 
-0.342*** 
(0.062) 

 

  
1988-2000 

 

 
173 

  
0.269*** 
(0.036) 

 
0.052*** 
(0.009) 

   
0.354*** 
(0.044) 

 
-0.282*** 
(0.056) 

 

 
 



Table 5. Changes in comovement of stocks added to and deleted from the S&P 500 Index: Information 

diffusion effects (5 leads and lags). Changes in the slope and the fit of regressions of daily returns on stocks added 

to and deleted from the S&P 500 Index on daily returns of the S&P 500 Index and the non-S&P 500 rest of the 

market, using five leads and lags in daily returns to adjust beta for information diffusion effects as suggested by 

Dimson (1979). The sample includes stocks added to and deleted from the S&P 500 between 1976 and 2000 which 

were not involved in mergers or related events (described in the text), and which have sufficient return data on 

CRSP. For each added stock j, the univariate model 

tj
s

stSP
s

jjtj RR ,

5

5
,500

)(
, υβα ++= ∑

−=
+

5

 

and the bivariate model 

( ) tj
s

stnonSP
s
nonSPjstSP

s
spjjtj RRR ,

5
,500

)(
500,,500

)(
500,, υββα +++= ∑

−=
++  

are separately estimated for the pre-change and post-change period. Returns on the S&P 500 (RSP500) are from the 

CRSP Index on the S&P 500 Universe file. Returns on a capitalization-weighted index of the non-S&P 500 stocks 

(RnonSP500) in the NYSE, AMEX, and Nasdaq are inferred from the identity described in Table 1. Returns from 

October 1987 are excluded. The mechanical influence of the added or deleted stock is removed from the 

independent variables as appropriate. In Panel A, we report the mean difference between the pre-change and post-

change Dimson beta (which is defined as the sum of the lag, contemporaneous, and lead beta coefficients). In Panel 

B, we report the mean difference between the pre-change and post-change components of the Dimson beta. Standard 

errors are determined by simulation, to account for cross-correlation, and are reported in parentheses. ***, **, and * 

denote significant differences from zero at the 1%, 5%, and 10% levels in one-sided tests, respectively. 



 

  
Univariate 

   
Bivariate 

  

 

 

Sample 

 
N  

(Panel A)  
 

term  
(Panel B) 

 

  
β∆  

(s.e.) 

 
2R∆  

(s.e.) 

   

500SPβ∆  
(s.e.) 

 

500nonSPβ∆  
(s.e.) 

 

 
Panel A. Dimson Beta (5 leads and lags) 

 
 

Additions 
 

 
1976-2000 

 

 
449 

  
0.109*** 
(0.046) 

 
0.038*** 
(0.005) 

   
0.104 

(0.090) 

 
-0.007 
(0.082) 

 

  
1976-1987 

 

 
190 

 

  
0.018 

(0.053) 

 
0.026*** 
(0.008) 

   
0.036 

(0.156) 

 
0.002 

(0.142) 

 

  
1988-2000 

 

 
259 

  
0.175*** 
(0.066) 

 
0.047*** 
(0.007) 

   
0.154* 
(0.106) 

 
-0.013 
(0.097) 

 

 
Deletions 

 

 
1976-2000 

 

 
76 

  
-0.020 
(0.162) 

 
-0.012* 
(0.008) 

   
-0.631** 
(0.342) 

 
0.569*** 
(0.278) 

 

 



 
 

Panel B. Components of Dimson Beta (5 leads and lags) 
 

 
Additions 

 
1976-2000 

 

 
t-5 

 
 

t-4 
 
 

t-3 
 
 

t-2 
 
 

t-1 
 
 
t 
 
 

t+1 
 
 

t+2 
 
 

t+3 
 
 

t+4 
 
 

t+5 
 

  
-0.002 
(0.012) 

 
0.035*** 
(0.012) 

 
0.009 

(0.012) 
  

-0.005 
(0.024)  

 
-0.080*** 
(0.014) 

 
0.150*** 
(0.021) 

 
-0.006 
(0.012) 

 
0.007 

(0.010) 
 

-0.020** 
(0.011) 

 
0.021** 
(0.011) 

 
0.000 

(0.012) 

 
 

   
-0.025 
(0.021) 

 
0.054*** 
(0.023) 

 
-0.002 
(0.024) 

 
-0.042** 
(0.023) 

 
-0.118*** 
(0.025) 

 
0.310*** 
(0.028) 

 
-0.071*** 
(0.025) 

 
-0.055** 
(0.024) 

 
-0.034* 
(0.022) 

 
0.044** 
(0.022) 

 
0.042** 
(0.022) 

 

 
0.063*** 
(0.027) 

 
-0.041* 
(0.030) 

 
0.019 

(0.029) 
 

0.024 
(0.028) 

 
0.151*** 
(0.031) 

 
-0.310*** 
(0.037) 

 
0.069** 
(0.032) 

 
0.058** 
(0.029) 

 
0.051** 
(0.027) 

 
-0.026 
(0.022) 

 
-0.065** 
(0.029) 

 

 

 



 

 

Figure I. Changes in comovement of stocks added to the S&P 500 Index and stocks with matching 

characteristics.  Plots of the mean slope coefficients of bivariate regressions of returns on stocks added to the S&P 

500, and stocks with matching characteristics to those added, on returns of the S&P 500 Index and the non-S&P 500 

rest of the market. The event sample includes stocks added to the S&P 500 which were not involved in mergers or 

related events (described in the text), which have complete returns data over the entire event horizon examined in 

each figure (-12 to +24 months in daily and weekly returns data and –36 to +72 months in monthly returns data), 

which remain in the Index for the full post-event horizon, and for which suitable matching firms exist that have 

complete data over the same horizon. Each stock in the event sample is matched with a stock on industry and growth 

in market capitalization (as described in text) over the pre-change estimation period. For each added stock j (and 

each corresponding matching stock), the bivariate model  

tjtnonSPnonSPjtSPSPjjtj RRR ,,500500,,500500,, υββα +++=  

is estimated in rolling regressions where sample intervals are [-12,-1] months for daily and weekly returns 

regressions and [-36,-1] months for monthly returns. Returns on the S&P 500 (RSP500) are from the CRSP Index on 

the S&P 500 Universe file. Returns on a capitalization-weighted index of the non-S&P 500 stocks (RnonSP500) in the 

NYSE, AMEX, and Nasdaq are inferred from the identity described in Table 1. Returns from October 1987 are 

excluded. The mechanical influence of the added stock is removed, as appropriate, from both independent variables. 

The means of the event stock coefficients are plotted in event time in the top half of each panel, and the means of the 

matching stock coefficients are plotted in the bottom half. The left vertical line indicates the addition date; 

coefficients to the left of this line are estimated using only pre-event data. Coefficients to the right of the right 

vertical line are estimated using only post-event data. In between, coefficients are estimated using both pre- and 

post-event data. Panels A, B, and C show results for daily, weekly, and monthly returns, respectively.  



 

 

A. Daily Returns 
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1976-1987 matching firms (N = 169) 1988-2000 matching firms (N = 153) 
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B. Weekly Returns 
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C. Monthly Returns 
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