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ABSTRACT

This paper uses social networks to identify information transfer in security
markets. We focus on connections between mutual fund managers and corporate
board members via shared education networks. We find that portfolio managers
place larger bets on firms they are connected to through their network, and
perform significantly better on these holdings relative to their non-connected
holdings. A replicating portfolio of connected stocks outperforms a replicating
portfolio of non-connected stocks by up to 7.8% per year. Returns are concentrated
around corporate news announcements, consistent with mutual fund managers
gaining an informational advantage through the education networks. Our results
suggest that social networks may be an important mechanism for information flow
into asset prices.

JEL Classification: G10, G11, G14
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Table I: Summary statistics: mutual funds

Panel A reports summary statistics as of December of each year for the sample of mutual funds and their
common stock holdings between 1990 and 2006. We include in the sample of funds/portfolio managers
actively-managed, domestic equity mutual funds from the merged CDA/Spectrum - Morningstar data with a
self-declared investment objective of aggressive growth, growth, or growth-and-income and non missing
information on the portfolio manager’s identity and educational background. The sample of stocks includes the
funds’ holdings in common stocks (CRSP share codes 10 or 11) from the merged CRSP/BOARDEX data with
non missing information on the educational background of senior officers of the firm (CEO, CFO or
Chairman). Panels B and C show summary statistics of the sample of academic institutions between 1990 and
2006. Panel B shows the top 5 most connected academic institutions, ranked by the average number of
connected firms (portfolio managers) over the period 1990 to 2006. In this table an institution is defined as
connected to a firm (fund) if a senior officer (portfolio manager) holds any degree from that that institution.
Panel C shows the distribution of degrees and graduation years over the entire sample.

Panel A: Time series (annual observations, 1990-2006) mean
Number of funds per year 879
Number of portfolio managers per year 958
% of active equity fund universe (% of funds) 0.76
% of active equity fund universe (% of total assets) 0.83
Number of firms per year 4,827
Number of firm’s senior officers per year 5,495
% of CRSP common stock universe (% of stocks) 0.81
% of CRSP common stock universe (% of total market value) 0.99
Number of academic institutions per year 341

median Min max
887 335 1,222
1,051 406 1,182
0.74 0.69 0.86
0.83 0.72 0.92
4,837 3,408 6,154
5,794 1,885 8,244
0.84 0.61 0.92
1.00 0.98 1.00
356 197 396

Stdev

249
227
0.05
0.05
930
2,368
0.10
0.00
54

Panel B: top 5 most connected academic institutions, 1990 — 2006

Firm’s senior officers

Portfolio managers

Academic institution Average # Average % of Academic institution Average # Average %
of firms CRSP firms of managers  of managers
1 Harvard University 732 0.10 Harvard University 149 0.17
2 Stanford University 278 0.04 University of Pennsylvania 100 0.11
3 University of Pennsylvania 247 0.04 University of Chicago 94 0.09
4 Columbia University 189 0.03 New York University 93 0.09
5 University of Chicago 141 0.02 Columbia University 86 0.09
Panel C: distribution of degree and graduation years
Degree Firm’s senior Portfolio Graduation year Firm’s senior Portfolio
officers managers officers managers
Business school 0.38 0.44 < 1950 0.01 0.02
Medical school 0.01 0.00 1950 — 1959 0.10 0.03
Graduate (nondescript) 0.19 0.15 1960 - 1969 0.33 0.24
PH.D. 0.07 0.03 1970 — 1979 0.35 0.31
Law School 0.08 0.02 1980 — 1989 0.18 0.35
Undergraduate 0.91 0.89 > 1990 0.03 0.05
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Table I1: OLS regression, portfolio weights in connected vs. non-connected stocks

This table reports pooled OLS quarterly regressions of mutual funds’ portfolio weights in connected and non-connected stocks. The sample
period is 1990-2006 and the units of observation are fund-stock-quarter. The dependent variable in the regressions is the fund’s dollar investment
in a stock as a percentage of total net assets of the fund (W). The independent variables of interest are those measuring the connection of the
portfolio manager to the given firm. In Panel A, these are categorical variables for whether a senior officer (CEO, CFO, or Chairman) of the
given firm and the given mutual fund manager attended the (i) same school CONNECTED1, (ii) the same school and received the same degree
CONNECTED?2, (iii) the same school and overlapped in years CONNECTED3, and (iv) the same school, received the same degree, and
overlapped in years CONNECTEDA4. The control variables included where indicated are: %STYLE, the percentage of the fund’s total net assets
invested in the style corresponding to the stock being considered (style is calculated as in DGTW (1997)), ME, BM and R12 which are
percentiles of market value of equity, book to market, and past 12 month return. Quarter fixed effects are included in each regression, and
industry (Fama-French 48), firm, fund’s investment objective code (I0C), and fund fixed effects are included where indicated. Standard errors
are adjusted for clustering at the quarter level and are reported in brackets below the coefficient estimates. 5% statistical significance is indicated
in bold.

Panel A: OLS regression 1 2 3 4 5 6 7 8 9 10

Basic connection measure

Constant 91.84 92.59 93.01 93.07 91.84 -75.11 -66.59 -13.59 -71.95 -34.76
[0.05] [0.03] [0.01] [0.01] [0.05] [3.80] [3.87] [6.47] [3.63] [3.49]

CONNECTED1 25.84 25.34 9.15 8.54 1.34 9.28 10.38

Same School [1.01] [0.93] [0.77] [0.67] [0.61] [0.75] [0.62]

CONNECTED2 23.31

Same School, same degree [1.51]

CONNECTED3 35.88

Same School, year overlap [2.85]

CONNECTED4 40.17 16.11 12.60 12.02 9.21 12.65 9.50

Same School, same degree, year overlap [3.93] [3.24] [2.61] [2.57] [2.51] [2.59] [1.66]

Controls No No No No No Yes Yes Yes Yes Yes

Fixed effect Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter

Fixed effect Industry Firm I0C Fund

R2 0.01 0.01 0.01 0.01 0.01 0.24 0.25 0.29 0.24 0.49
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Table I11I: Connected holdings, abnormal returns 1990 — 2006

This table shows calendar time portfolio returns. At the beginning of every calendar quarter, stocks in each mutual fund portfolio (based on the most recent SEC filing) are
assigned to one of two portfolios (connected and non-connected). Connected companies are defined as firms where at least a senior official (CEO, CFO or Chairman)
received any degree from the same institution as the fund’s portfolio manager (CONNECTEDL), received the same degree from the same institution as the fund’s portfolio
manager (CONNECTED?), received any degree from the same institution as the fund’s portfolio manager and overlapped with the portfolio manager during the pursuit of
the degree (CONNECTED3) or received the same degree from the same institution as the fund’s portfolio manager, and overlapped with the portfolio manager during the
pursuit of the degree (CONNECTED4). We compute monthly returns on connected and non-connected holdings between reports based on the assumption that funds did
not change their holding between reports. Portfolios are rebalanced every calendar quarter and within a given fund portfolio, stocks are value weighted by the fund’s dollar
holdings. Finally, we compute value weighted calendar time portfolios by averaging across funds, weighting individual fund portfolios by the fund’s total net asset value at
the end of the previous quarter. This table includes all available stocks and all available funds. We report average returns, DGTW-adjusted returns and 4-factor alphas in
the period 1990 to 2006. DGTW characteristic-adjusted returns are defined as raw returns minus the returns on a value weighted portfolio of all CRSP firms in the same
size, market-book, and one year momentum quintile. Alpha is the intercept on a regression of monthly portfolio excess returns. The explanatory variables are the monthly
returns from Fama and French (1993) mimicking portfolios and Carhart (1997) momentum factor. Panel A reports returns on connected stocks held by the mutual fund
managers compared to their non connected holdings. Panel B reports returns on connected stocks held by mutual fund managers compared to the connected stocks they
choose not to hold. Returns and alphas are in annual percent. L/S is the annual average return of a zero cost portfolio that holds the portfolio of connected stocks and sells
short the portfolio of non-connected stocks (in Panel A) or the portfolio of connected but not held stocks (in Panel B). "% of Assets" is the average fraction of fund assets
(in percent) invested in each group of stocks. t-statistics are shown below the coefficient estimates, and 5% statistical significance is indicated in bold.

Value-weighted annual return Panel A Panel B
Connected holdings versus non-connected holdings Connected minus connected not held
% of Raw return DGTW-adjusted 4-factor alpha Raw DGTW- 4-factor
Assets return adjusted alpha
All holdings 100.00 12.77 0.22 -0.40
(2.90) (0.36) -(0.76)
Not connected holdings 93.72 12.69 0.22 -0.47
(2.89) 0.37) -(0.87)
Connected Connected Connected
holdings L/S holdings L/S holdings L/S L/S L/S L/S
CONNECTED1 6.28 15.33 2.64 1.82 1.61 2.01 249 1.77 1.08 0.98
Same School (3.22) (2.60) (1.89) (1.92) (2.26) (3.06) (1.81) 1.71) 1.24)
CONNECTED2 2.86 15.49 2.80 1.89 1.67 2.07 254 2.05 1.17 1.13
Same School, same degree (3.28) (2.62) (2.01) (1.97) (2.24) (2.97) (2.17) (1.60) (1.32)
CONNECTED3 0.46 18.37 5.69 4.21 4.00 5.39 5.87 4.64 3.30 4.06
Same School, year overlap (3.71) (3.74) (2.52) (2.74) (3.28) (3.74) (2.95) (2.40) (2.43)
CONNECTED4 0.22 20.53 7.84 5.91 5.69 8.00 8.47 6.84 4.95 6.59
Same School, same degree, (4.26) (4.07) (2.83) (2.92) (3.51) (3.83) (3.46) (2.70) (2.85)
Yyear overlap
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Table IV: Returns around corporate news announcements

This table shows calendar time portfolio returns. At the beginning of every calendar quarter stocks in each mutual
fund portfolio (based on the most recent SEC filing) are assigned to one of two portfolios (connected and non-
connected). For each individual stock, we assign daily stock returns into returns on earnings announcements,
“earnings announcements” defined as returns within 2 trading days (-1,0,1) from a scheduled quarterly earnings
releases, “other news” defined as returns in calendar dates with at least 1 news announcement and no scheduled
earnings announcements, and “no news returns” defined as returns in calendar days with neither news
announcements nor scheduled quarterly earnings releases. We compound these daily returns to compute monthly
returns on connected and non-connected holdings between reports based on the assumption that funds do not change
their holdings between reports. Portfolios are rebalanced every calendar quarter and within a given fund portfolio,
stocks are value weighted by the fund’s dollar holdings. Finally, we compute value weighted calendar time portfolios
by averaging across funds, weighting funds’ portfolios by the total net asset value at the end of the previous quarter.
This table includes all available stocks and all available funds. Panel A reports the distribution of the news events in
the period 1990 to 2006. Panel B reports the average return of a zero cost portfolio that holds the portfolio of
connected stocks and sells short the portfolio of non-connected stocks. Returns are in annual percent, t-statistics are
shown below the coefficient estimates, and 5% statistical significance is indicated in bold.

Panel A: distribution of news No Earnings Other
news announcements news
Fraction of CRSP daily return 0.92 0.01 0.07 # of news events 4,849,469
(equal weighted)
Fraction of CRSP daily return 0.68 0.01 0.31  Average # of news per year 269,417
(value weighted)
Panel B Return connected minus non-connected Fraction of total L/S return
No news Earnings Other No news Earnings Other
announcements news announcements news
CONNECTED1 0.02 0.70 1.93 0.01 0.26 0.73
Same School (0.02) (2.16) (2.10)
CONNECTED2 -0.34 0.75 2.39 -0.12 0.27 0.85
Same School, same degree -(0.45) (2.38) (1.95)
CONNECTEDS3 1.31 0.66 3.72 0.23 0.12 0.65
Same School, year overlap (1.16) (1.25) (2.54)
CONNECTED4 0.72 2.26 4.86 0.09 0.29 0.62
Same School, same (0.38) (2.75) (2.68)

degree, year overlap
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Table V: Fund manager behavior

This table reports average Sharpe ratios of individual funds and 5% rejection rates of the hypothesis
that a fund’s optimal weight in the portfolio of connected stocks is equal to its actual weight. For
each fund manager j, we compute Sharpe ratios (SR) in connected securities and report the
averages across funds:

SR=(1/m> SR,
]

“Difference” is the difference between the average Sharpe ratio across funds for connected securities
minus the average Sharpe ratio across funds for all holdings. The last column reports the % of funds
that could have increased their Sharpe Ratio in-sample by investing more in connected stocks. To
compute this percentage we run a time series regression for each fund manager ; of the fund’s
monthly return in connected securities (CONNRET) in excess of T-Bills (RF) on the fund’s total
excess return (RET):

CONNRET, -RF, =, + 3, (RET, - RF, )+ ¢,
We report the fraction of funds where the null hypothesis a=0 is rejected at 5% significance. This
number is equal to the fraction of times a fund manager maximizing her Sharpe ratio and allowed
to change only the share of assets allocated to her connected vs. unconnected stokes would have
found it optimal to invest more in connected stocks during our sample period (i.e., the fraction of
times she would have rejected the null hypothesis that her optimal weight in the portfolio of
connected stocks was equal to the actual weight).

Average Sharpe Ratio of individual funds

SR Difference % funds with potential
increase in SR

All holdings 0.52

CONNECTED1 0.41 -0.11 4.53%
Same School -(3.47)

CONNECTED?2 0.40 -0.12 3.25%
Same School, same degree -(3.82)

CONNECTED3 0.36 -0.16 1.74%
Same School, year overlap -(5.79)

CONNECTED4 0.41 -0.11 1.05%
Same School, same degree, year overlap -(3.52)
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Table VI: Robustness checks

This table shows calendar time portfolio returns. We report the annual average return of a zero cost portfolio that
holds the portfolio of connected stocks and sells short the portfolio of non-connected stocks. Connected companies are
defined as firms where at least a senior official (CEO, CFO or Chairman) received the same degree from the same
institution as the fund’s portfolio manager, and overlapped with the portfolio manager during the pursuit of the
degree (CONNECTED4). Panel A reports results by sub-period and firm characteristics. Panel B reports results by
academic institutions. School-adjusted returns are defined as raw returns minus the value weighted average of a
portfolio of all firms where at least a senior official (CEO, CFO or Chairman) received a degree from the same
institution. “Top 5 most connected” are academic institutions, ranked by the average number of connected firms
(portfolio managers) over the period 1990 to 2006. "Top 25 highest SAT score" is defined the top 25 institutions
ranked by their average SAT scores. Panel C reports results by fund characteristics.

Panel A: sub periods and firm characteristics Panel B: Academic institutions
Large cap stocks 7.27 Top 5 most connected 7.77
Above NYSE median (3.66) (4.11)
Small cap stocks 8.92 Not Top 5 most connected 7.74
Below NYSE median (0.88) (4.03)
Top 500 largest firms 6.06 Top 25 highest SAT score 7.82
(3.13) (3.95)
1990 - 1997 4.78 Not top 25 highest SAT score 7.83
(2.10) 4.22)
1998 — 2006 10.56 School-adjusted return 511
(3.73) (3.42)
Pre-Reg FD (through 2000) 8.51 Non-ivy league 7.04
(3.16) (4.12)
Post-Reg FD (2001-onwards) 6.61 lvy league 7.79
(2.58) (4.15)
Only CEO connections 6.48 Only MBA degrees 9.90
(1.99) (4.47)

Panel C: fund characteristics

Aggressive growth funds 7.49 Single portfolio manager 6.80

(1.56) (3.55)
Growth funds 6.14 Multiple portfolio manager 11.06

(2.41) (4.23)
Growth and income funds 8.14 High performing fund 7.19

(3.80) Above median returns (3.27)
Large cap funds 7.91 Low performing fund 8.36
Above median (4.09) Below median returns (2.66)
Small cap funds 2.94 Distant holdings 8.80
Below median (1.06) >100Km, 1994 — 2006 (3.77)
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Figure 1: Connected weights at manager Changes

This figure shows the holdings of mutual funds around changes in educational connections. In this
figure, connected companies are defined as firms where at least a senior official (CEO, CFO or
Chairman) received the same degree from the same institution as the fund’s portfolio manager, and
overlapped with the portfolio manager during the pursuit of the degree. This figure included the
universe of mutual funds managed by a single portfolio manager. A manager change represents a
replacement of the fund’s portfolio manager where the new portfolio manager and the prior
portfolio manager did not receive a degree from the same academic institution. In the figure quarter
-1 represents the last portfolio snapshot of the old manager and quarter +1 represents the first
portfolio snapshot of the new manager. Weight is defined as percentage holding of a stock averaged
over the last 2 quarters (for event quarter <0) or over the next 2 quarters (for event quarter >0).
“Average weight in stocks connected to the old manager” measures the weights on stocks connected
to the old manager, but not to the new manager. “Average weight in stocks connected to the new
manager” measures the weights on stocks connected to the new manager, but not to the old
manager. Weights are in basis points.
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