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Two-Factor CAPM with Benchmark
Imposing market clearing and solving for equilibrium expected return yields:

Ui = Rp + 01 Bkm — 036k0
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Plan for Discussion

1. Understanding the asset pricing effects of benchmarking
2. What do behavioral managers do?

3. Reconciling findings on benchmarking and investment
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Our findings suggest benchmarking primarily impacts the cost of capital through
persistent changes in CAPM Bs rather than short-term price fluctuations (p.4)

The price effect of benchmark inclusion incentivizes investment, whereas the increase
in CAPM B discourages investment. (p.16)

Suggestion 2a. Clarify language regarding the two opposing forces

« Relevant juxtaposition seems to be between benchmarked demand vs. CAPM f , rather
than “price effects” vs. CAPM 3.



Difference-in-Difference Design
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1. Replace Treated; with a continuous treatment variable
Current definition: whether a firm’s BMI changed by more than + 5 p.p.
2. Add additional stock-level controls
Standard control variables in the benchmarking literature (e.g. market cap)

Suggestion 2c. Bring the section “What causes the increase in CAPM j” to the main body



Nota Bene: Benchmarking and Cost of Capital
Maybe: objective cost of capital | but the subjective cost of capital 1?

Side Note: Sharma (2024), “The Product Market Effects of Index Inclusion”

The Product Market Effects of Index Inclusion®!

Varun Sharma?
March 2022

Abstract

I investigate how a firm'’s inclusion in an index affects its product market outcomes.
I compile a micro-level dataset that matches firms’ investors with firms’ products and
customers. Using a plausibly exogenous change in firms index membership, which in-
creases the proportion of firms’ equity held by benchmark-constrained funds that track
the index, T show that firms (i) reduce product prices, especially for produects with lower
market share, (ii) generate higher sales, but at the cost of lower profitability, and (iii)
introdice new products and diversify. Furthermore, with a higher proportion of such
investors, large firms get a competitive advantage and sell similar products 7% cheaper,
resulting in a 30% gain in market share. To shed light on the mechanism, I provide
evidence that inelastic demand from benchmark-constrained investors allows firms to
raise more equity and invest in expanding their enstomer base and produect portfolio.
A peneral equilibrinm model with product-level habits and heterogeneous firms fur-
ther corroborates these findings. These results show that benchmarking can increase
product affordability but potentially at the cost of higher market concentration.
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mispricing and investor demand conditions.

« Managers substitute between debt & equity based on their relative valuations.

« Managers issue debt at specific maturities in response to maturity gaps in government
debt.

 Managers respond to inelastic demand and price pressure.

This paper assumes that managers mechanically use the CAPM S to compute their cost of
capital without adjusting for distortions due to benchmarking.

Suggestion 1a. How literal is the use of CAPM B?

» While surveys (e.g. Graham and Harvey, 2001) suggest a widespread use of CAPM-like
heuristics, it would be useful to know how literal this is.

« Many CFOs also report using multiple models or making discretionary adjustments.

Suggestion 1b. Cross-firm Variation in CAPM Usage

« Exploit heterogeneity across firms in how literally they apply the CAPM when setting
discount rates for their investment decisions



Point 3. Reconciling findings on
Benchmarking and Investments



Benchmarking and Investment

Perhaps the most surprising result is the result on investments.
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Benchmarking and Investment
Perhaps the most surprising result is the result on investments.

Abstract

This paper provides causal evidence that asset price distortions caused by benchmarking af-
fect corporate investment decisions. We document that the rise in benchmark-linked invest-
ing over the past two decades fundamentally changed the cross-section of CAPM Es Exploit-
ing exogenous variation from Russell index reconstitutions, we show inclusion in benchmark
indices leads to higher CAPM ﬁ s, with larger effects observed among stocks facing greater
benchmarking intensity. Firm managers interpret the resulting higher CAPM B as an increase
in their firm’s cost of capital, leading them to reduce investment. Six years after inclusion,
firms experience 7.1% and 8.4% declines in physical and intangible capital, respectively. Sup-
porting evidence shows that benchmark-inclusion similarly increases the perceived cost of
equity among stock analysts and regulators. We find consistent results at the industry level.
Industries which experienced greater increases in CAPM E s due to benchmarking accumu-
lated less capital over the past two decades. Moreover, benchmarking creates excess disper-
sion in the cost of capital within industries, causing inefficient capital allocation across firms.
The rise in CAPM f3s largely offset the decline in the risk-free rate over the past decades and
can explain 57% of the “missing investment” puzzle.



Benchmarking and Investment

Yet other papers find the opposite or no result on investment.

Tahle 33: Tests on additional stock characteristics

Example 1: Pavlova and Sikorskaya (2023), “Benchmarking Intensity”

Leverage ROA Repurchase Div.yield
ABMI -0.090 0.102* -0.001 -0.013
(-1.39) (1.97) (-0.06) (-1.28)
Observations 11,426 11,426 10,159 11,417
Capex/ Assets M/B RéD/Sales Aszet growth
ABMI 0.009 -1.400* 0.135 0.530
(0.55) (-2.03) (1.11) (1.64)
Observations 11,427 11,427 11,407 11,422
Sales growth 1{ Acquisition) Altman Z-score SUE
ABMI 0.299 0104 -1.887 -0.010
(0.52) (0.76) (-0.77 (-1.10)
Observations 11,387 11,434 11,427 0,797
. ) Short interest
Turnover ILLIQ Bid-ask spread \
ratio
ABMI 0.718 -0.026 -0.016 0110
(1.22) (-1.14) (-0.41) (5.78)
Observations 11,434 11,375 11,329 10,642

This table reports how the change in stock characteristics is related to the change in BMIL Dependent variable is the
F-year change in the respective variable compared to the value prior to the reconstitution. The main independent
variable is the change in BMIL ABMIJ. We limit the sample to 300 stocks around the eutoffs. All regressions inelude
log MV (the logarithm of proprietary total market value), Floal (proprietary float factor), BandingControls {being
in the band. being in the Russell 2000 and their interaction in May]), X (85N and bid-ask spread). and year fixed
effects. t-statistics based on standard errors double-clustered by stock and year are in parentheses. Significance levels
are marked as: *p<0.10; **p<0.05; ***p<0.01.



Benchmarking and Investment

Yet other papers find the opposite or no result on investment.

« Example 2: Bena et al. (2017), “Are foreign investors locusts? The long-term effects of
foreign institutional ownership”

Table 6
Instrumental variables estimates with bandwidth.

This table shows results of instrumental variables (IV) firm-level panel
regressions of long-term investment, employment, and innovation out-
put on institutional ownership using a sample of Worldscope nonfinancial
and nonutility firms in the 2001-2010 period. The sample is restricted to
firms in the 10% bandwidth of the number of stocks around the MSCI
ACWI cutoff point in each country. The cutoff point is the (free float-
adjusted) market capitalization ranking of the first stock after which the
index coverage is at least 85% of the free float-adjusted market capital-
ization in each country. The dependent variables are the sum of capital
expenditures and R&D expenditures as a fraction of assets (CAPEX+R&D),
the logarithm of the number of employees (LABOR), and the logarithm of
one plus the number of patents applied for with the USPTO (PATENTS).
Foreign institutional ownership is instrumented with MSCI (a dummy
variable that equals one if a firm is a member of the MSCI ACWI in
a given year, and zero otherwise). Regressions include the same control
variables as those in Tables 3-5 (coefficients not shown). Variable defini-
tions are provided in Table A.1 in the Appendix. All explanatory variables
are lagged by one year. Robust standard errors adjusted for country-year
level clustering are reported in parentheses. *, **, and *** indicate statis-
tical significance at the 10%, 5%, and 1% levels, respectively.

First stage \Y
Dependent variable I0O_FOR  CAPEX4+R&D [LABOR PATENTS
(1) (2) (3) (4)
10_FOR 0.099***  7.485""* 8.953**
(0.032) (0.572) (0.940)
10_DOM 0.001 0.001 0.322#=* (0.124***
(0.003) (0.006) (0.051) (0.040)
Mmscl 0.035%=*
(0.002)
Year fixed effects Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Country fixed effects Yes Yes Yes Yes
R? 041

Number of observations 37,277 37,277 34,873 37,557




Benchmarking and Investment

Yet other papers find the opposite or no result on investment.

« Example 3: Massa, Peyer, and Tong (2006) “Limits of Arbitrage and Corporate Financial
Policies”

Abstract: We focus on an exogenous event that changes the cost of equity of the firm—the addition
of its stock to the S&P 500 index—and we use it to test capital structure theories in a controlled
experiment, where the effect of the index addition on the stock price is exogenous from a manager’s
point of view. We investigate how firms modify their corporate financial and investment policies as a
reaction to the addition to the index. Consistent with both traditional theories and Stein’s (1996)
market timing theory, we find bigger increases in equity issues and investment - partly through more
acquisitions — in response to bigger drops in the cost of equity. However, in the 24 months after the
index addition, firms that issue equity and increase investment display negative abnormal returns and
they perform worse than firms that issue but do not increase investment. This finding is consistent
only with the market timing theory of Stein (1996) and supports a “limits of arbitrage”™ story in which
stocks display a downward sloping demand curve and firms themselves act as “arbitrageurs™ taking
advantage of the window of opportunity provided by the stock price change around the S&P500 index
addition.
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Potential Road to Reconciliation

Before quantifying the magnitude of the “missing investment puzzle” that this channel can
account for, it seems first order to reconcile the findings of the authors to that of literature.

« These papers are using similar variation coming from index reconstitution!

Note: See Kashyap et al. (2021) for additional citations on ABMI = Investments

Suggestion 3a. Harmonize the set of controls
» Pavlova and Sikorskaya (2023) include “banding controls” and the bid-ask spread

Suggestion 3b. Use a cleaner variation in ABMI

» The main regression seems to use all or most of the variation in ABMI rather than just the
exogenous variation induced by the Russell index reconstitution
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Final Thoughts

Thought-provoking paper that challenges conventional wisdom

Punchline: Benchmarking increases perceived (subjective) cost of capital, which
reduces investments.

A few suggestions for future iterations:
Clarifications regarding asset pricing effects
Clarifications regarding the assumption of a “behavioral” manager

Reconciliation with existing literature on the effect of benchmarking on
investments

A few questions prompted by the paper for the future:
Issuance managers vs. Investment managers?

Very much looking forward to the next version!
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