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Abstract 

This paper investigates the impact of firms’ positions in the network of intersectoral input-output 

linkages on the use and implementation of relative performance evaluation (RPE) plans in CEO 

compensation contracts. Consistent with a fundamental but not thoroughly investigated prediction 

from principal-agent theory, we find that firms positioned more centrally or more upstream in the 

supply network and, hence, more exposed to exogenous common shocks, are significantly more 

likely to compensate CEOs based on firm performance measured relative to peer firms. Further, 

firms that are more central or upstream more frequently choose peer firms that are substantial trade 

partners or are more similarly positioned in the supply network. Taken together, these results are 

consistent with boards of directors using RPE to filter out common shocks transmitted through 

supply network linkages in order to more accurately assess CEO performance and to partially 

insure CEOs against compensation risk. 
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1. Introduction 

Principal-agent theory generates two fundamental predictions regarding the optimal design 

of CEO compensation contracts. First, given the CEO takes unobserved actions that affect 

shareholders’ returns, the board of directors should utilize a contract that ties the CEO’s pay to the 

absolute performance of the firm (e.g., Harris and Raviv (1979)). Second, the board should utilize 

a contract that bases the CEO’s pay on other observables that provide unique information about 

the unobservable actions taken by the CEO (e.g., Holmstrom (1979)). One such observable is the 

contemporaneous performance of other firms subject to common exogenous shocks. Utilizing 

contract provisions that tie the CEO’s pay to the performance of her own firm relative to other 

firms facing common shocks partially insulates risk-averse CEOs from compensation risk due to 

factors outside their control and increases principals’ power of inference about unobservable 

managerial actions (e.g., Lazear and Rosen (1981), Holmstrom (1982), and Diamond and 

Verrecchia (1982)). While there is extensive empirical evidence consistent with the prediction that 

CEOs are compensated based on their own firms’ absolute performance, there is considerably less 

evidence regarding the use of relative performance evaluation (RPE). Further, the existing 

evidence on RPE use is decidedly mixed, e.g., see Edmans, Gabaix, and Jenter (2017) for a recent 

review. 

While theory clearly predicts that the benefits of RPE are increasing in a firm’s exposure 

to exogenous common shocks, prior literature investigating RPE has measured exposure to 

exogenous common shocks using prior return comovements, e.g., correlations of returns with 

rivals. While clearly appropriate, the initial choice of this measure and the choice to limit the 

analysis to only one measure likely also reflects a knowledge gap existing at the time in the 

macroeconomics literature documenting how sectoral shocks originate and propagate through the 

economy into aggregate shocks (Lucas (1977)). However, recent advances in formally modeling 

the economy as a production network consisting of sectors connected through input-output 

linkages have significantly improved our understanding of shocks and led to novel potential 

measures of firms’ exposures to exogenous common shocks, e.g., Gabaix (2011), Atalay, Hortaçsu, 

Roberts, and Syverson (2011), Acemoglu, Carvalho, Ozdaglar, and Tahbaz-Salehi (2012), and 

Antràs, Chor, Fally, and Hillberry (2012).  

This paper uses network-based measures of exposure to exogenous common shocks to 

examine the fundamental predictions of principal-agent theory regarding the use of RPE in 
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designing CEO compensation contracts. Specifically, we test whether firms in industries that are 

more central or more upstream in the supply network and, hence, more exposed to exogenous 

common shocks travelling through the network, are more likely to use RPE. Importantly, an 

industry’s position in the supply network is itself exogenous to CEO compensation contracts. The 

input requirements for the production of any good and the overall network linkages that develop 

to supply those inputs are determined by production functions, not by the CEO compensation 

contracts of the firms that produce the goods. Thus, we are arguably able to provide causal 

evidence, which is generally difficult in the context of observed CEO compensation contracts, on 

whether contract choices respond to exposure to common shocks.  

Using detailed data on CEO compensation contracts spanning 1998 through 2014, we find 

that firms in industries more centrally positioned in the supply network tend to use RPE plans more 

frequently than firms in industries positioned peripherally. The effects of supply network centrality 

on the use of RPE plans are economically significant. All else equal, a one standard deviation 

increase in Ln(1+Supplier Degree Centrality) (Ln(1+Supplier Eigenvector Centrality)) causes an 

increase in industry-level RPE use of 2.32 (18.45) percentage points, relative to mean percentage 

RPE usage of 29.55% (for industry-years not censored at zero or 100%). Additionally, we find that 

firms in industries with greater upstreamness in the production network use RPE plans more 

frequently. The effects of industry upstreamness on the use of RPE plans are economically 

significant as well. A one standard deviation increase in Ln(Upstreamness) leads to an increase in 

industry-level percentage of RPE use of 9.58 percentage points. These results are robust to a host 

of alternative empirical specifications including controlling for past comovements of firms’ returns 

with their industries’ returns. We also find that the use of sector or broad indices (e.g., the S&P 

500), as opposed to individual self-selected peer firms, as the basis for estimating RPE peer 

performance is significantly higher in industries that are more central or upstream. Thus, supply 

network centrality and industry upstreamness measures appear to capture firms’ exposure to 

factors related to exogenous common shocks that are omitted or not completely reflected in prior 

return comovements with the industry. 

We also examine whether, compared to unselected peers, chosen RPE peers tend to be 

more similarly positioned and closely connected to the RPE firms in the network of sector supply 

linkages. We find that 72.70% of RPE firms are direct relevant suppliers to their chosen peers and 

70.25% of chosen peer firms are direct relevant suppliers to their RPE firms, again suggesting the 
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significance of vertical linkages between the RPE firms and their chosen peers. Moreover, after 

controlling for similarities between firms and chosen peers on other important dimensions, we find 

that as the dissimilarity in network position increases, measured by the absolute differences in 

supply network centrality and upstreamness, potential peers are significantly less likely to be 

included in the peer groups. When we examine intertemporal changes in peer-group composition, 

we find that added peers are positioned more similarly and are more closely connected to the RPE 

firms in the network of sector supply linkages than dropped peers.  

This paper contributes primarily to the CEO compensation literature. Edmans, Gabaix, and 

Jenter (2017) concludes that the evidence on the use of RPE is mixed and incomplete as 

demonstrated by studies inferring that RPE is frequently not present where expected and, where 

present, generally not sufficient to meaningfully filter out exogenous shocks. However, as 

described below, prior literature has not specifically focused on firms’ differential exposures to 

exogenous common shocks due to the respective places firms occupy in production networks. To 

our knowledge, ours is the first paper to present evidence that boards’ use of and implementation 

of RPE plans are significantly associated with their firms’ positions in supply networks and, hence, 

firms’ differential exposure to exogenous common shocks beyond what is captured in firm’s return 

comovements with its industry. Our findings are consistent with the fundamental, though not 

thoroughly investigated, prediction from principal-agent theory that boards should use RPE to 

remove noise and improve the informativeness of observed firm performance about CEOs’ actions.    

Our paper contributes to a nascent literature investigating the empirical validity of variables 

emerging from models of supply linkages as networks, e.g., see Gabaix (2011), Atalay et al. (2011), 

Acemoglu et al. (2012), and Antràs et al. (2012). For instance, Ahern (2013) finds that central 

supplier industries have larger returns than peripheral industries and the difference reflects 

compensation for bearing greater systematic risk. Osadchiy, Gaur, Seshadri (2016) finds that 

systematic risk increases substantially from retailers to wholesalers to manufacturers, i.e., as one 

moves up the supply network. Yang and Zhang (2019) finds variation in network position is 

associated with variation in systematic risk and that trade credit is an important channel affecting 

shock transmission. Also, Gofman, Segal, and Wu (2019) studies the relation between firms’ risk 

and their upstreamness in a production network and finds that firms’ average stock returns increase 

monotonically with their upstreamness, which is consistent with industries near the tops of supply 

chains having the largest exposures to macroeconomic risks. Herskovic (2018) finds empirical 
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evidence that changes in overall network characteristics (sparsity and concentration) are important 

sources of systematic risk. Our findings that observed CEO compensation contracts are structured 

as if boards of directors are aware of the relation between supply network position and common 

shock exposure further validate that network based measures reflect incremental information about 

firms’ exposures to exogenous common risks.  

Our paper is also related to an extensive literature on how vertical linkages affect firms’ 

corporate policies (e.g., see Kale and Shahrur (2007); Banerjee, Dasgupta, and Kim (2008); 

Hertzel, Li, Officer, and Rodgers (2008); Giannetti, Burkart, and Ellingsen (2011); Bhattacharyya 

and Nain (2011); Murfin and Njoroge (2015); Almeida, Hankins, and Williams (2017)) and how 

vertical linkages themselves are governed (e.g., see Fee, Hadlock, and Thomas (2006)). This study 

presents evidence of the importance of vertical linkages in the use of RPE and the selection of 

peers in implementing RPE.   

   

2. Brief review of prior literature and development of hypotheses 

2.1. Prior literature 

Early empirical investigations of predictions from principal-agent theory regarding RPE 

sought evidence supporting the “weak-form” use of RPE. More specifically, these studies regress 

total CEO compensation (or changes in the log of total CEO compensation) on own-firm stock 

returns and peer- (or rival-) firm stock returns, along with various control variables. If firms use 

RPE, then the coefficient on peer-firm return will be significantly negative, reflecting the fact that 

RPE nets out peer-firm performance in assessing CEO performance (see, e.g., Antle and Smith 

(1986); Jensen and Murphy (1990); Gibbons and Murphy (1990); Janakiraman, Lambert, and 

Larcker (1992); Garen (1994); Hall and Liebman (1998)). In summarizing the state of the literature 

at the time, Abowd and Kaplan (1999) states, “We therefore conclude that, despite the obvious 

attractive features of relative performance evaluation, it is surprisingly absent from U.S. executive 

compensation practices.” Subsequent papers sought to explain the apparent widespread absence of 

RPE. For instance, Aggarwal and Samwick (1999) concludes that the lack of RPE reflects efforts 

to dampen product market competition and Bertrand and Mullainathan (2001) concludes that 

CEOs capture the compensation design process. Another potential explanation is that not tying 

compensation to relative performance is in effect indexing executive pay to the value of CEOs’ 

outside options, which helps with their retention (e.g., Oyer (2004); Rajgopal, Shevlin, and Zamora 



5 

(2006)).  Jenter and Kanaan (2015) investigates the extent of RPE in boards’ decisions to fire CEOs 

and finds that CEOs are fired following poor firm performance caused by factors outside of 

managers’ control inconsistent with RPE use. 

Researchers also seek evidence of the use of RPE in certain cross-sections. For instance, 

Himmelberg and Hubbard (2000) documents evidence consistent with RPE in small firms. Garvey 

and Milbourn (2003) finds evidence of RPE for CEOs with less ability to self-insure against 

compensation risk (as proxied by CEO age and CEO wealth). Gopalan, Milbourn, and Song (2010) 

finds that RPE is largely absent at conglomerate firms where paying CEOs for industry 

performance incentivizes CEOs to adjust the firms’ industry exposures towards those with better 

performance. Several papers investigate noisy peer group definitions as an explanation for the 

weak and inconsistent evidence of RPE use. For instance, Albuquerque (2009) finds evidence of 

RPE use when peers are defined as firms in the same industry and also similar in size. Lewellen 

(2015) and Jayaraman, Milbourn, Peters, and Seo (2018) find evidence consistent with RPE use 

when peers are defined on the basis of similarities in their product descriptions in 10-K filings 

(Hoberg and Phillips (2016)). 

Using newly mandated disclosures of CEO compensation contracts under the SEC’s 2006 

executive compensation disclosure rules, Gong, Li, and Shin (2011) reports substantial use of RPE 

for S&P 1500 firms in the year 2006 and confirms that the earlier literature attempting to infer 

RPE often fails to detect RPE due to measurement error in peer group performance because of the 

inability to observe the board's actual peer selection. Bettis, Bizjak, Coles, and Young (2014) 

provides additional details on explicit RPE use for a longer time series of compensation contracts 

and documents frequent usage of RPE in amounts that represent significant portions of CEO pay. 

Gong et al. (2011) and Bettis et al. (2014) report substantial cross-sectional variation in the use of 

RPE, including across firms’ prior comovements of returns with rivals. Finally, De Angelis and 

Grinstein (2019) finds that the use of RPE varies in the cross-section with CEO talent and mobility. 

They argue that firms are more likely to use RPE when relative performance sufficiently captures 

the relative talent of the CEOs and when CEO talent is more transferable.   

Edmans, Gabaix, and Jenter (2017) concludes that the evidence on the use of RPE is mixed 

and incomplete as evidenced by studies inferring that RPE is frequently not present where expected 

and, where present, generally not sufficient to meaningfully filter out exogenous shocks. Our paper 

contributes to the CEO compensation literature by empirically testing the fundamental theoretical 
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prediction that exposure to exogenous common shocks is an important determinant of the use and 

implementation of RPE in observed CEO compensation contracts. 

 

2.2. Input-output (I-O) network linkages and the use of RPE plans 

The notion of exogenous common risk in the extant RPE literature generally refers to 

performance comovement of firms in the same industry (Gong et al. (2011); Bettis et al. (2014)). 

The possibility that idiosyncratic shocks could be transmitted to different industries through 

industry linkages (i.e., network effects) and cause systematic shocks has been underemphasized. 

This is perhaps due to the argument in Lucas (1977) that shocks hitting a specific industry are 

idiosyncratic and will be diversified away and only have negligible aggregate effects—due to the 

law of large numbers. However, Gabaix (2011) and Acemoglu et al. (2012) show that aggregate 

volatility decreases at a much slower rate than predicted by the diversification argument when the 

distribution of industry network structure is sufficiently heavy-tailed, i.e., when a small number of 

industries play relatively important roles as input suppliers for the rest of the economy. Indeed, 

Ahern and Harford (2014) show that the distribution functions of both the detailed- and summary-

level supply networks resemble heavy-tailed distributions. As a result, shocks propagated through 

vertical linkages could be important sources of common exogenous risk for firms even when their 

own industries are not directly exposed to the shocks. 

All else equal, industries that are more central in the supply network face greater exposure 

to exogenous common shocks transmitted through the network. Evidence from Ahern (2013) that 

industries that are more central in the network of intersectoral trade earn higher stock returns than 

industries that are less central supports this prediction. It is also the case that, all else equal, 

industries that are further upstream in the network face greater exposure to exogenous shocks. 

Yang and Zhang (2019) finds that variation in network position is associated with variation in 

systematic risk. Osadchiy et al. (2016) shows that a transmission of systematic risk from 

downstream to upstream levels of the supply chain and that systematic risk is higher for industries 

that are more upstream in the supply chain. Gofman et al. (2019) also finds that firms’ exposure to 

macroeconomic risks increases as they move upstream. Thus, we hypothesize that, if RPE plans 

are used to filter out exogenous shocks propagated through production networks, then the use of 

RPE will be positively related to the supply network centrality of the industry and the upstreamness 

of the industry.  
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H1: The frequency of RPE use is higher in industries that are more central or more upstream in 

the supply network.  

 

We note that the alternative to H1 is meaningful for at least two reasons. First, measuring 

exposure to exogenous common shocks using only prior comovements between a firm’s and its 

rivals’ returns may be sufficient for explaining variation in the use and implementation of RPE. 

Second, boards, perhaps relying on the advice of compensation consultants, may not be aware of 

important potential benefits from using information beyond prior industry returns comovements 

resulting in generally insignificant relations between supply network position and RPE use.   

While our measures of position in the supply network are at the industry level and we 

conduct industry-level tests, we also test H1 at the firm-level by assigning all sample firms in an 

industry-year the same network position. This facilitates comparisons of our results with prior RPE 

literature which is exclusively firm-level analyses and allows us to include important control 

variables measured at the firm-level. 

 

2.3. Input-output (I-O) network position and the selection of RPE peer groups 

Existing work on the selection of RPE benchmarks shows that firms consider potential 

peers’ ability to capture exogenous common risk based on whether they share the same industry 

code, the same index membership, or high performance comovement. This paper extends the 

existing work by acknowledging that there may be valuable information about CEO performance, 

i.e., shocks propagated through production networks, in the performance of firms that are 

connected through supply linkages. We hypothesize that, if boards using RPE consider potential 

peers’ ability to capture common risk, then boards are likely to choose performance benchmarks 

that better reflect aggregate risk and peers that are more similarly positioned and more closely 

connected to RPE firms in the supply network. For example, the most centrally or most upstream 

positioned RPE firms in the supply network, are expected to choose broad indices such as the S&P 

500 index, the Russell 1000, 2000, or 3000 indices as benchmarks as these best reflect aggregate 

risks. Conditional on specifying RPE peers, we expect that firms in more central and upstream 

industries will select peers that are either their trading partners or are also similarly positioned in 

the supply network. This is because when negative shocks hit trading partners’ industries, the 
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impact on the closely connected firms will be stronger than on the peripherally connected firms. 

In addition, peers that are also centrally positioned in the supplier network will have similar 

economic magnitudes of effects from the shocks.   

 

H2A: Firms using RPE in more central or upstream industries are more likely to select broad 

indices as the basis for evaluating relative performance. 

H2B: Firms using RPE select performance peers that are more similarly positioned and closely 

connected in the supply network.  

 

 

3. Sample construction, variable definitions, and descriptive statistics 

3.1. Types of CEO compensation plans 

We obtain detailed data on executive compensation plans from Institutional Shareholder 

Services’ Incentive Lab Database, which contains compensation data collected from proxy 

statements for all named executive officers of the 750 largest publicly traded companies in the U.S. 

between 1998 and 2014. Because of changes in the compositions of the annual lists of the largest 

firms as well as retention of all firms ever in the database and backfilling of data for any firms 

added, the database includes data for more than 2,000 unique firms.1 The number of firms with 

Incentive Lab data each year is reported in Table 1. While the database includes approximately 

20%-25% of Compustat firms each year, these firms represent 51%-58% of total sales by 

Compustat firms each year. Thus, Incentive Lab covers the most prominent firms in the economy 

in terms of output. 

We use the information on CEO compensation plans to identify the types of plans used by 

firms. Time-vesting or seniority-based plans do not contain a performance element. Absolute 

performance evaluation (APE) plans assess managerial performance relative to the firm’s own past 

performance. RPE plans assess managerial performance relative to a peer group. We distinguish 

                                                           
1 Specifically, for each year from 1998 through 2014, public firms are ranked based on average market capitalization 

in the month of November. For the top 750 firms in each year, executive compensation data are collected from proxy 

statements, including details of plan structure and performance peers. S&P 500 firms are always included in database 

regardless of whether or not they rank in the top 750. In addition, if a “new” firm appears in the top 750 firms for a 

specific year, its information is backfilled to 1998 (or the firm’s IPO date) and the database continues to track these 

companies even if they fall out of top 750. If a firm is acquired, goes private, or goes out of business, its historical 

data continue to be carried in the database.  Bettis et al. (2014), Bettis, Bizjak, Coles, Kalpathy (2018), and De Angelis 

and Grinstein (2019) also use Incentive Lab data. 
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RPE plans in terms of peer selection. Self-selected peers denote specific firms identified and 

approved by the board of directors to be included in the peer group. Broad-index peers denote 

index members for published indices (such as the S&P 500 index, other published market indices, 

industry indices, sector indices, or market cap and sector indices) as RPE peers. We define a firm-

year as an RPE year if at least one of its CEO’s performance-based compensation plans rely on 

performance benchmarks set relative to a specified group of firms or a published index. In contrast, 

we define a firm-year as an APE year if its CEO’s performance-based compensation plan relies 

exclusively on a goal (or goals) defined in absolute terms and we define a firm-year as Non-RPE 

if a firm uses a time-vesting or seniority-based plan or uses APE only.2 In our tests, we also contrast 

firms using at least one type of incentive plan by comparing firms using RPE to firms using only 

APE.  

As reported in Table 1, RPE plans were used by nearly half of firms in 2014 regardless of 

whether measured against firms using APE only or firms using either APE or time-vesting or 

seniority-based plans. The frequency of RPE use increased over the sample period.  Also, RPE 

compensation represents approximately 18%-35% of annual CEO total compensation over the 

sample period. Thus, when used, RPE represents a significant fraction of pay.  Lastly, 

approximately two-thirds to three-fourths of firms report implementing RPE via self-selected peers 

(or a combination of self-selected and broad index peers) as opposed to broad index peers only.3 

 

3.2. Supply network measures 

We use Input-Output (I-O) tables from the U.S. Bureau of Economic Analysis (BEA) to 

identify industry-level supply relationships. The I-O tables record production activities and 

transactions involving goods and services in the U.S. economy based on reporting by a large 

number of establishments, not just publicly-traded firms. Producers and purchasers include all 

industrial sectors, household production, and government entities. The BEA defines I-O industries 

                                                           
2 For each firm-year, the ISS Incentive Lab database provides a variable that classifies a firm’s use of performance-

based compensation as APE only, RPE only, or a mixture of both APE and RPE plans in the same year. 
3 For comparison purposes, in the 2006 sample of Gong et al. (2011), the percentage of RPE firms using self-selected 

peers is 57.9%, the percentage using a market or industry index is 35.2%, while 7.0% use a mix of self-selected peers 

and a market/industry index. In the 2007 sample of Park and Vrettos (2015), 58.4% of RPE firms use self-selected 

peers, 33.1% use a market or industry index, and the remaining 8.5% use a combination of self-selected peers and a 

market/industry index. In the sample of De Angelis and Grinstein (2019), 64% of RPE plans use self-selected peers. 

Bettis et al. (2014) also documents an increase in the overall use of self-selected peers (either alone or with an index) 

over time from 65.4% in 1998 to 72.3% in 2012. 
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at three levels of aggregation: detailed, summary, and sector. Detailed I-O tables are only available 

on a quinquennial basis and include more than 450 industry classifications some of which are not 

or are only thinly populated given the number of firms in Incentive Lab.4 Beginning with data for 

1997, the BEA provides annually the summary- and sector-level I-O tables, which are based on 

year 2007’s North American Industry Classification System (NAICS) definitions and are thus 

comparable across time. However, there are only 14 (excluding government) sector-level I-O 

industries per year. Thus, we use the 65 summary-level I-O industries (excluding government) 

when constructing the supply network.5  

To identify I-O industry pairs with a substantial supply relationship, we follow Becker and 

Thomas (2011) and create matrices that record cash flows between industries. SUPP%i→j is defined 

as the percentage of total inputs of a given customer industry j that are purchased from its supplier 

industry i. We then follow Fan and Goyal (2006), Shahrur (2005), and Ahern and Harford (2014) 

and identify supplier network connections as meaningful if an industry i supplies at least 1% of 

the total inputs of a purchasing industry j (i.e., SUPP%i→j ≥1%).   

To capture different dimensions of supplier network position, we calculate three unique 

measures for each industry: supplier degree centrality, supplier eigenvector centrality, and 

upstreamness. Degree centrality of a supplier industry i represents the number of industries to 

which i directly supplies more than 1% of their inputs. Therefore, industries with high supplier 

degree centrality represent industries that are relevant suppliers to many downstream industries. 

However, the centrality of an industry i does not only depend on the number of its direct 

purchasers, but also on its direct purchasers in their roles as suppliers (to indirect purchasers of 

industry i's output). Eigenvector centrality of supplier i is the weighted sum of the centralities of 

its direct purchasers. We calculate all the eigenvector centralities for all industries in the supplier 

network at the same time as a linear system. Therefore, the eigenvector centrality of supplier i 

captures the centralities of both its direct and indirect purchasers.6 The eigenvector centrality of a 

                                                           
4 In the firm-level analysis below, we assess robustness of results to using detailed I-O code industries. There are 483 

in 1997, 417 in 2002, and 386 in 2007 include government industries. 
5  Beginning with 1997, there are 71 summary-level industries each year. We drop 5 federal, state, and local 

government expenditures related industries (GFGD, GFGN, GFE, GSLG, and GSLE). We combine HS (Housing 

services) with ORE (Other real estate) as they share the same NAICS code. We are left with a maximum of 65 

summary-level industries per year. 
6 Our supplier eigenvector centrality �̂� = (𝑒1, 𝑒2, 𝑒3, … , 𝑒65) is defined as relative scores 𝑒𝑖 to all the industries i=1, 2, 

3, ..., 65 in our supplier network, which measures the influence of each industry as a supplier through the supplier 

links. More precisely, every industry’s influence is defined as the weighted sum of all the linked nodes in the supplier 

network. If an industry links to a more influential industry, its eigenvector centrality would be larger. 
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supplier industry i can be large either because it has a larger base of direct purchasers or because 

it is connected to purchasers who are themselves more central in downstream markets. While 

degree centrality is a local measure, eigenvector centrality serves as a more global measure of 

supplier network centrality as it takes into account the size of the supplier network and the entire 

connection patterns in the supplier network. It directly measures the strength of trade flows of an 

industry, considering the importance as suppliers of the industries to which it sells. By tracing out 

all paths that a random shock might travel in the network, eigenvector centrality also reflects the 

probability that an industry will receive a shock transmitted across the network. Borgatti (2005) 

shows that both degree centrality and eigenvector centrality are appropriate measures for 

intersectoral trade networks. As detailed below, we also measure pairwise closeness (inverse 

of pairwise shortest distance) and use this measure in the performance peer selection tests. This 

measure is economically meaningful for peer selection as it can help us identify whether RPE 

firms choose peers from closer positions in the supplier network. However, 

as closeness (average shortest distance to other industries) and betweenness centrality (the number 

of shortest paths that pass through an industry) implicitly assume that node-to-node transmission 

only follows geodesic paths (Borgatti (2005)), they are inadequate to describe economic 

shocks which may be transmitted across industries randomly rather than along shortest 

possible paths.7  

Figure 1 illustrates the summary I-O code network for 1997. Industries are denoted with 

circles (nodes) and supply relations are denoted by arrows (edges). For 1997, there are 1,160 

linkages between nodes out of a possible (65 x 65 or) 4,225 potential linkages. Node size is 

                                                           

𝑒𝑖 =
1

𝜆
 ∑𝑠𝑖,𝑗𝑒𝑗

𝑛

𝑗=1
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𝑠𝑖,𝑗 = 1  if industry 𝑖  is the dominant supplier of industry 𝑗  and 𝜆  is a proportionality constant (the eigenvalue 

corresponding to the eigenvector �̂�). 

Together with all other industries, we have a linear system for the eigenvector centrality �̂� as 

�̂� =

(

 
 

𝑒1
𝑒2
𝑒3
⋮
⋮
𝑒𝑛)

 
 
=
1

λ
 (

𝑠1,1 𝑠1,2
𝑠2,1 𝑠2,2

⋯
𝑠𝑛,1
𝑠𝑛,2

⋮ ⋮ ⋱ ⋮
𝑠𝑛,1 𝑠𝑛,2 ⋯ 𝑠𝑛,𝑛

) 

(

 
 

𝑒1
𝑒2
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⋮
⋮
𝑒𝑛)

 
 
=
1

𝜆
 𝑆�̂�, 

where 𝑆 is the adjacency matrix for the supplier network. 
7 The local clustering coefficient, defined as the proportion of a node's neighbors’ connections with each other to the 

total possible connections, is another measure of network centrality. However, the literature documents a mixed 

relation between the clustering coefficient and the probability of contagion in networks (e.g., Zhuang, Arenas, and 

Yagan (2017)). Thus, we do not utilize this measure in our tests. 
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rendered proportional to each industry’s respective degree centrality. As described below, the 

asymmetry between node centralities is an important property of the network for shock 

transmission and the summary-level I-O network in Figure 1 clearly exhibits substantial variation 

in terms of size across nodes. 

Following Antràs, et al. (2012), we also calculate an industry-level upstreamness measure 

via the summary-level I-O Use Tables. The process of construction is as follows. First, we adjust 

the “Total Commodity Output” accounts on the Use Tables by subtracting the output that flows 

into net exports and net changes in inventories. The resulting amounts represent the domestic 

absorption of each industry’s output. Then, we calculate ∆𝑖,𝑗 as the percentage of commodity 𝑖 

used by industry 𝑗  and collect all the ∆𝑖,𝑗  as  ∆ . Finally, we apply the upstreamness formula 

𝑈 = [𝐼 − ∆]−1𝟏 where 1 is a column vector of ones to obtain the upstreamness measures for all 

industries. Industries with an upstreamness of one sell all of their output to final use consumers, 

whereas industries with an upstreamness of two (three) enter the production process one stage (two 

stages) before final use, and so on.  

Panel A of Table 2 reports summary statistics for our network position measures by year, 

while panel B reports summary statistics for the entire sample period.8 The mean (median) supplier 

degree centrality indicates that industries are relevant suppliers to an average (median) of 17 (11) 

purchasing industries. The supply network measures are reasonably persistent with modest 

variation between years. There are direct shocks to industries which affect network positions, e.g., 

substitution away from coal and towards natural gas in domestic electricity generation. As noted 

in Acemoglu et al. (2012), there is a direct relation between the coefficient of variation (CV) in 

node degrees and the susceptibility of aggregate output to propagation of idiosyncratic sector 

shocks. Thus, we calculate the coefficient of variation (CV) of degree centrality for each year’s 

network as reported in Table 2. In general, the trend of the CVs indicates that the asymmetry in 

sectors' roles as suppliers (i.e., their degree centrality of the supply network) has increased over 

time in the U.S. Mean upstreamness of approximately 2 indicates that the average industry’s output 

enters the production process one stage before sale to final use consumers.   

                                                           
8 Table IA1 of the internet appendix presents summary statistics for the 2002 detailed-level I-O supplier centrality and 

upstreamness measures.  There are 243 of 411 tradable detailed industries with firms in the Incentive Lab Database. 

As would be expected, average centrality measures fall and average upstreamness increases somewhat as we 

disaggregate from summary to detailed I-O codes. 
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For the pooled 1,012 I-O industry-year observations (populated by Incentive Lab firms), 

measures of supplier network position are positively skewed.9  Thus, we further generate the 

quantile-quantile (Q-Q) plots of summary-level supplier degree and eigenvector centrality and 

upstreamness against the standard normal distribution in Figure 2. The horizontal and vertical axes 

correspond, respectively, to the quantiles of the standard normal distribution and the 1997-2013 

summary-level supplier centrality or upstreamness. The distributions of all three measures exhibit 

noticeable right skewness. Figure 2 suggests that the network position measures have heavy right 

tails. As noted in Gabaix (2011) and Acemoglu et al. (2012), heavy tails imply slower rates of 

decay for volatility of aggregate output. This indicates the possibility that an idiosyncratic 

industry-level shock may lead to aggregate fluctuations. Figure 3 reports the counter-cumulative 

distribution functions of the supplier network position measures. Similar to the findings in Ahern 

and Harford (2014) and Acemoglu et al. (2012), we find that many industries are of low network 

centrality while fewer industries are of high network centrality. We also provide the estimated 

shape parameter ( �̂� ) for each distribution by applying the methods in Clauset, Shalizi, and 

Newman (2009) and Alstott, Bullmore, and Plenz (2014). According to Corollary 1 in Acemoglu 

et al. (2012), the lower �̂� represents the heavier right tail of the distribution, the greater variations 

in the degree sequence, and thus the greater volatility of aggregate output. Figure IA1 in the 

internet appendix reports separate counter-cumulative distribution functions for the first and 

second half of the sample period. Both degree centrality and upstreamness exhibit heavier right 

tails in the second half of the sample suggesting that aggregate output has become more susceptible 

over time to shocks originating in specific sectors and propagating through the supply network.  

   

4. Empirical results  

4.1. Network-level analysis 

As a preliminary indication of the relation between overall RPE use and exposure of 

aggregate output to fluctuations originating from individual sectors, we regress the annual network 

CVs (lagged) from Table 2 on the RPE use frequencies from Table 1. The results are reported in 

model (1) of Table 3. Despite only 17 observations, higher asymmetry in degree centrality in the 

                                                           
9 We lose 93 observations (65*17-1,012). This is because some I-O industries are missing in Incentive Lab database 

in a given year. Three summary-level I-O industries are not covered by Incentive Lab database during our sample 

period: I-O code 5411 (Legal services), I-O code 55 (Management of companies and enterprises) and I-O code 624 

(Social assistance).  
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economy is positively significantly associated with the overall use of RPE in the economy (with a 

regression F-statistic of 6.27). Given the degree centrality measures (over which the CVs are 

calculated) are at the industry level, in model (2) we replace the overall percentage of RPE use 

with the average of RPE use across industries. Again, the coefficient on CV is positive and 

significant at the 5% level (with a regression F-statistic of 6.04). Finally, given the potential for 

disproportionate importance of degree asymmetry across large industries (in terms of output), we 

repeat in model (3) the regression of CV on weighted industry average of RPE use where the 

weights are industry output as a fraction of total output. The coefficient is again positive and 

significant. 

The statistical significance of the regressions and the coefficients on CV notwithstanding, 

we obviously hesitate to draw strong conclusions from the results in Table 3. However, it is quite 

interesting that a summary statistic reflecting the potential for idiosyncratic shocks to propagate 

into aggregate shocks is useful in explaining overall use of RPE in the economy. Herskovic (2018) 

examines asset pricing in a model of the economy as a network of sectors connected through supply 

linkages and finds empirical evidence that changes in overall network characteristics (sparsity and 

concentration) are important sources of systematic risk. Thus, the positive relations observed in 

Table 3 are broadly consistent with greater RPE use in response to increased exposure to 

systematic risk stemming from properties of the supply network. 

 

4.2. Univariate industry-level analysis 

Table 4 reports the top and bottom 10 industries based on time-series average supplier 

degree centrality.10 Industries with high degree centrality provide goods and services that are used 

in many other industries, e.g., utilities, real estate, administrative support, etc. In contrast, 

industries with low degree centrality either provide goods and services to very few industries, e.g., 

support activities for mining, or provide goods and services to ultimate consumers, e.g., retailers, 

hospitals, etc.   We also report the time series average percentage use of RPE in each industry and 

where this percentage ranks among all industries. Three (four) of the top (bottom) ten industries 

in supplier degree centrality are also ranked in the top (bottom) fifteen of RPE use. Thus, there is 

some indication that RPE use is common among the most central industries. However, the 

                                                           
10 The top and bottom 10 industries based on time-series average supplier eigenvector centrality are reported in Internet 

Appendix Table IA2. 
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correspondence in the extremes of degree centrality does not appear particularly strong. Table 5 

repeats the industry sorting using the upstreamness measure. The results here are more consistent 

with greater (lower) incidences of RPE in industries that are the most upstream (downstream) in 

the supply network such as mining, and oil and gas extraction (educational services and food and 

beverage stores). Five (four) of the top (bottom) ten industries in upstreamness are also ranked in 

the top (bottom) ten of RPE use.   

Figure 4 demonstrates the relations between supplier network centrality and frequency of 

RPE use when all summary-level I-O industries are included. As is evident in panel A, industries 

closer to (further from) the center of the network in terms of supplier degree centrality generally 

exhibit above (below) median frequencies of RPE use as represented by the darker (lighter) shaded 

circles. This is true whether we contrast RPE use with Non-RPE use or RPE use with only APE 

use. Panel B has analogous figures but here network position is supplier eigenvector centrality. 

When industries’ network positions also reflect the connections they have to all industries that 

purchase their output either directly or via intermediate industries, it is apparent that industries 

closer to (further from) the center of the network in term of supplier eigenvector centrality 

generally exhibit above (below) median frequencies of RPE use. Figure 5 reflects the relation 

between upstreamness and frequency of RPE use where the continuum is from downstream to 

upstream. Again, it is apparent that industries whose output markets are further from (closer to) 

ultimate consumers exhibit more (less) frequent use of RPE as indicated by the generally higher 

placements of the dark circles relative to the light circles. Taken together, the evidence from figures 

4 and 5 is consistent with H1, i.e., that higher supplier network centrality or upstreamness causes 

greater use of RPE within industries. 

Figure 6 compares the empirical distributions of supplier network degree and eigenvector 

centrality and upstreamness between RPE and Non-RPE (or only APE) firms. Figures 6A and 6B 

(6C and 6D) compare empirical distributions of supplier degree centrality and supplier eigenvector 

centrality, respectively, between 4,384 observations of RPE plans and 13,948 Non-RPE (or 9,189 

APE) plans with non-missing centrality measures. Although the supplier centrality distributions 

for the RPE sample (blue circles) do not first-order stochastically dominate those for Non-RPE (or 

APE) sample, the blue-circle (RPE plans) cumulative supplier centrality distributions lie on or to 

the left of the red-circle (Non-RPE (or APE) plans) cumulative supplier centrality distributions. 

This is especially apparent over the middle intervals which explains the less than strong 
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correspondence between the extremes of degree centrality and RPE use in Table 4. Figure 6E (6F) 

compares the empirical distribution of upstreamness between RPE plans and Non-RPE (or APE) 

plans. The blue-circle (RPE plans) cumulative upstreamness distributions lie on or to the left of 

the red-circle (Non-RPE (or only APE) plans) cumulative upstreamness distribution over the 

majority of intervals with the largest differences are evident near the extremes of upstreamness 

which explains the stronger correspondence between upstreamness and RPE use in Table 5. 

The comparison of empirical distributions of supplier network positions between RPE and 

Non-RPE (or APE) plans reveals several noteworthy patterns. First, compared to the Non-RPE (or 

APE) sample, the RPE sample tends to be more centrally positioned in the supplier network and 

more upstream. Second, the patterns suggest that the supplier networks for our sample exhibit 

small-world properties (Watts and Strogatz (1998)), where a small number of hub industries play 

a disproportionately important role as input suppliers to almost all other industries. These hubs 

could be subject to idiosyncratic industry-level shocks from almost all other industries that become 

aggregate fluctuations as they are transmitted through the supply network.   

Additionally, we examine whether the empirical distributions of supplier network 

centrality and upstreamness differ within the RPE sample based on the types of chosen peer 

groups: Self-selected peers versus broad-index peers. For comparison purposes, we use the median 

supplier degree and eigenvector centrality and upstreamness for RPE plans as the cutoff values. 

Internet Appendix Table IA7 shows that for the 4,384 observations of RPE plans, the median 

supplier degree centrality is about 31.00, the median supplier eigenvector centrality is 0.1541, and 

the median upstreamness is 1.9413. Figure 7A (7B, 7C) shows that for the 3,040 RPE plans with 

self-selected peers, the fractions of observations with supplier degree centrality (supplier degree 

eigenvector centrality, upstreamness) at least equal to 31 (0.1541, 1.9413) are 48.4% (46.8%, 

52.5%), while for the 1,304 RPE plans with broad-index peers, the fractions of observations with 

supplier degree centrality (supplier degree eigenvector centrality, upstreamness) at least equal to 

31 (0.1541, 1.9413) are 54.7% (58.4%, 46.8%). The red-circle (broad-index peers) cumulative 

supplier centrality distributions lie on or to the left of the blue-circle (self-selected peers) 

cumulative supplier centrality distributions over most of the intervals of supplier network 

centrality measures, although there is less of an apparent relation for upstreamness as shown in 

figure 7C. Taken together, consistent with H2A, the results suggest that, compared to RPE plans 
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with self-selected peers, RPE plans with broad-index peers tend to be more frequent in centrally 

positioned industries in the supplier networks. 

 

4.3. Multivariate industry-level analysis results 

Approximately 26% (=259/1,012) of industry-years exhibit no RPE use.11 Thus, Table 6 

reports the results of Tobit regressions of lagged supply network position measures on industry-

year RPE frequencies with left-censoring at 0 and right-censoring at 1. All specifications include 

year fixed effects and we cluster robust standard errors at the I-O industry level. As the network 

position variables exhibit noticeable right skewness, we use the log of one plus supplier degree 

centrality, the log of one plus eigenvector centrality and the log of upstreamness in our analysis. 

As reported in models (1) and (4), industries with greater supplier degree centrality have 

significantly higher rates of RPE use. Results are similar but less significant for supplier 

eigenvector centrality as reported in models (2) and (5). As reported in models (3) and (6), 

industries with greater upstreamness have significantly higher rates of RPE use. Taken together, 

these results are consistent with H1. Models 7 to 9 report Tobit regressions explaining the industry 

frequencies of RPE plans using self-selected peers, as opposed to broad-index peers. Consistent 

with H2A, broad-index peers are significantly more frequently chosen in industries that are more 

central or more upstream in the supplier network. 

Table 7 reports results for the same specifications as Table 6 but with the equally-weighted 

average of rival return correlation of all publicly traded firms in an industry-year (Rival return 

correlation I-O) as an additional explanatory variable. Consistent with supplier network position 

capturing valuable information regarding exposure to exogenous common risk beyond that 

reflected in prior returns comovements with rivals, the coefficients on the supplier network 

position variables remain similar or increase slightly in magnitude and significance. Similar to 

prior studies (e.g., Gong et al. (2011)), coefficients on Rival return correlation I-O are positive 

and highly significant in all models. The effects of supplier network position on the use of RPE 

plans are economically significant. The 0.0489 (0.3940) coefficient reported in model (1) ((2)) for 

Ln(1+Supplier Degree Centrality) (Ln(1+Supplier Eigenvector Centrality)) implies that, 

conditional on being uncensored, a one standard deviation increase in Ln(1+Supplier Degree 

                                                           
11 Summary statistics and correlations for the dependent and independent variables in the analysis in this section are 

reported in Internet Appendix Table IA3 and IA4, respectively. 
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Centrality) (Ln(Supplier Eigenvector Centrality) leads to mean increases in industry-level 

percentage of RPE use of 2.32 (18.45) percentage points, relative to mean percentage of RPE usage 

of 29.55% (reported in Internet Appendix Table IA3 for industry-years not censored at zero or 

100%). Similarly, as implied by the 0.2027 coefficient on Upstreamness reported in model (3), a 

one standard deviation increase in Upstreamness leads to RPE use increasing by 9.58 percentage 

points. While caution is necessary in interpreting the pseudo R2, the network position variables, 

rival return correlation variables, and year dummies explain approximately 30% (13%-20%) of the 

variation in RPE vs. Non-RPE (APE) choice.  

As reported in models 7-9, the network position variables are again negatively related to 

the use of specific individual peer firms.  Interestingly, the coefficient on rival return correlation 

is positively related to the use of specific individual peer firms.   This indicates that the network 

position variables and rival return correlations reflect distinct aspects of industries’ exposures to 

exogenous common shocks.12    

One of the important features of the supplier network position at the industry level is that 

it is seemingly exogenous to the use of RPE in CEO compensation plans. To also ensure that our 

results are not driven by reverse causality, we have used lagged values of the regressors. However, 

correlated omitted variables and measurement error are still potential concerns.  Thus, we report 

results of regressions that include additional variables reflecting other industry characteristics 

hypothesized to be related to RPE use or sample selection.  Aggarwal and Samwick (1999) argue 

that firms in more competitive industries use less RPE, perhaps as a means to soften product market 

competition. Thus, we control for industry concentration by including the Herfindahl-Hirschman 

Index (HHI) calculated as the sum of the squared sales-based market shares of each firm in the 

industry. HHI is calculated using all Compustat firms with nonmissing sales data. Lower rival HHI 

for industry i generally indicates greater competition among the firms in industry i. We include a 

government spending variable calculated as the share of government-related industries’ spending 

to all industries’ spending, as industries that depend on demand from governments are less exposed 

to systematic risk.  In addition, our supply network measures are constructed without government 

purchases so including the government spending variable also reduces measurement error. We use 

Hoberg and Phillips’ (2016) product similarity scores measure to capture the extent of product 

                                                           
12 As reported in Internet Appendix Table IA4, the correlation between rival return correlation and the network 

position variables ranges between -0.16 and 0.09. 
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similarity within the I-O industry. Anton, Ederer, Gine, and Schmalz (2016) argues that greater 

common ownership of the firms in an industry could prompt institutional owners to reduce 

competition and increase industry profits by using less RPE.  Thus, we include the density of 

common ownership defined as the ratio of the number of firm-pairs that are connected in an 

industry over the maximum possible number of firm-pairs in that industry. Two firms are 

connected when there is an institutional investor (a blockholder) that owns at least 5% of each of 

the two firms. This measure captures the intensity of pair connections between firms in the industry 

and is calculated using all firms on Compustat. Given we have already included the equal-weighted 

correlation of returns among the firms in the industry, we also add correlation between prior 

industry returns and the returns on the market index (CRSP value-weighted), Industry-market 

return correlation, as an explanatory variable to determine if the significant coefficients on the 

network position variables might simply be due to incompletely controlling for industries’ 

exposure to systematic risk captured by industry-market comovement. Lastly, to gauge the 

potential for selection bias to influence the results, we include Incentive Lab firms’ fraction of 

industry (all firms in Compustat) sales in each industry year.   

Table 8 reports the results of the augmented specifications.  In all cases, the network 

position variables remain highly significant and similar in magnitude to those in Table 7. 

Inconsistent with Aggarwal and Samwick’s (1999) prediction of less RPE use in more competitive 

industries but consistent with DeFond and Park (1999) which documents greater use of RPE in 

more competitive industries, Table 8 shows that more concentrated industries exhibit less use of 

RPE. In addition, industries with greater government spending shares are less more likely to adopt 

RPE. Also, the positive coefficients on the equal-weighted average of total product market 

similarity within the same I-O industry is consistent with industries that produce more homogenous 

products being more likely to adopt RPE because it is easier for firms in such industries to identify 

relevant performance peers. The coefficients on common ownership are uniformly positive in 

models (1) to (6) and significant in two specifications.  Thus, our results contrast with those of 

Anton et al. (2016) which finds a negative relation between common ownership and RPE use but 

are consistent with those of Kwon (2016) and Schneider (2018) which document positive relations. 

The coefficients on the respective coverage of Incentive Lab firms in each industry relative to 

Compustat firms and the correlation of prior industry returns with market returns are insignificant 

in the specifications explaining RPE use.  
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There are significant positive correlations among the three measures of network position. 

As reported in Internet Appendix Table IA4, the Pearson pairwise correlations among 

ln(1+Supplier Degree Centrality), ln(1+Supplier Eigenvector Centrality), and ln(Upstreamness) 

range from 0.321 to 0.872. These significant correlations provide a basis for employing principal 

components analysis (PCA) to construct an index of exposure to exogenous shocks. As reported 

in Internet Appendix Table IA5, each of the three variables has a positive loading and we obtain 

only one principal component with an eigenvalue greater than one (eigenvalue of 2.18).  Using the 

scores obtained, we create a supply network linkage index that places relatively similar weights 

on degree and eigenvector centrality and a somewhat lower weight on upstreamness. As reported 

in Internet Table IA6, the coefficients on the supply network linkage index are all significant at 

the one percent level, again consistent with the predictions of H1 and H2A. 

 

4.4. Firm-level analysis  

Internet Appendix Table IA7 reports firm-level summary statistics for our network position 

measures across subsamples of firms using RPE vs. not, using RPE vs. APE only, and using RPE 

with self-selected peers vs. using RPE with broad-index peers. While univariate comparisons are 

subject to the usual caveats, consistent with H1, firms using RPE have significantly higher supply 

network centrality and upstreamness than firms not using RPE or firms using only APE. Also, 

consistent with H2A, central firms more frequently measure relative performance vis-à-vis broad-

index peers than self-selected peers.  Consistent with the predictions from Holmstrom (1982), RPE 

firms exhibit significantly higher return correlations with rivals.   

We also use firm-level multivariate logistic regressions to test H1 and H2A. In addition to 

including the supplier network position measures as explanatory variables, firm-level analysis 

allows us to control for myriad additional potentially important factors relating to the use and 

implementation of RPE plans and facilitates comparisons to prior literature, e.g., Gong et al. (2011); 

Albuquerque (2014)); Bettis et al. (2014); Faulkender and Yang (2010, 2013). We collect CEO 

characteristics data from ExecuComp and Equilar Consultants and corporate governance data from 

Risk Metrics. For observations with missing CEO characteristics data from the above sources, we 

hand-collect CEO characteristics data from proxy statements and other SEC filings. In Appendix 

A, we provide detailed definitions for all variables used in the analysis and Internet Appendix 

Table IA8 reports summary statistics for all of the firm-level control variables. 
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Table 9 reports results of the firm-level logistic regressions. All specifications include year 

fixed effects and robust standard errors are clustered by firm and by year. For models (1) to (6), 

the dependent variable equals one if a firm uses RPE plans from 1998 to 2014. For models (1) to 

(3), the dependent variable equals zero if a firm does not use RPE plans (i.e., Non-RPE plans). For 

models (4) to (6), the dependent variable equals zero if a firm uses only APE plans. As reported in 

models (1) and (4), firms in industries with greater supplier degree centrality are significantly more 

likely to use RPE. Results are similar for supplier eigenvector centrality as reported in models (2) 

and (5). As reported in models (3) and (6), firms in industries with greater upstreamness are 

significantly more likely to use RPE. Taken together, these results are again entirely consistent 

with H1 at the firm-level, i.e., higher supplier network centrality or upstreamness causes firms to 

include RPE in the CEO compensation contracts. For models (7) to (9), the dependent variable 

equals one for RPE plans with self-selected peers and zero for RPE plans with broad-index peers. 

Firms in industries that are more central or more upstream in the supplier network are significantly 

less likely to choose self-selected peers, relative to broad-index peers. These results are again 

consistent with H2A. As central and more upstream suppliers, any bad news in the economy could 

ripple through the supplier network and hit them. Thus, such firms use broad-index peers as 

performance benchmarks to filter out diverse sources of risk.  The coefficients on rival return 

correlation are all positive and highly significant. 

The 0.0831 (0.0954) coefficient on Ln(1+Supplier Degree Centrality) in model 1 ((4)) 

implies that, all else equal, a one unit increase in Ln(1+Supplier Degree Centrality) will produce 

a 0.93 (1.72) percentage point increase in the probability of using RPE plans rather than Non-RPE 

plans (APE plans). Similarly, the 0.0753 (0.0931) coefficient on Ln(1+Supplier Eigenvector 

Centrality) in model (2) ((5)) implies that, all else equal, a one unit increase in Ln(1+Supplier 

Eigenvector Centrality) will produce a 0.81 (1.66) percentage increase in the probability of using 

RPE plans rather than Non-RPE plans (APE plans). Furthermore, the economic impact of 

upstreamness on the use of CEO RPE plans is even more economically significant. The 0.4703 

(0.5606) coefficient on Ln(Upstreamness) in model (3) ((6)) implies that, all else equal, a one unit 

increase in Ln(Upstreamness) will produce a 5.23 (10.10) percentage point increase in the 

probability of using RPE plans rather than Non-RPE plans (APE plans).       

Table 9 also reports results for the full set of control variables. Coefficients for these 

controls are broadly consistent across models and with prior studies.  Specifically, similar to Gong 
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et al. (2011) and Bettis et al. (2014), RPE use is more likely for firms in less concentrated 

industries, larger firms, firms with closer product similarity to other firms, firms with more tangible 

assets, firms utilizing compensation consultants, and firms with larger percentages of institutional 

shareholdings by the top five institutional investors relative to total institutional ownership. RPE 

use is less likely for firms with higher growth opportunities, longer tenured CEOs, founder CEOs, 

and higher volatility of returns.  Two variables merit additional mention as our findings contrast 

with prior papers.  Specifically, we find that in contrast to Anton et al. (2016), RPE use is 

significantly more frequent in industries with greater common ownership.  Kwon (2016) and 

Schneider (2018) also document a similar relation.  In contrast to Gopalan et al. (2010), in the 

presence of the network position variables, multi-segment firms are significantly more likely to 

use RPE in our sample.  

  

4.5. Robustness checks 

Given that we use the annual summary-level I-O industry definitions for our analysis, we 

assess robustness of our findings to using the quinquennial detailed-level I-O tables. Given 

changes in detailed-level I-O codes across table releases, we use the 2002 detailed-level I-O tables 

and industry definitions. As reported in Internet Appendix Table IA1, there are 243 detailed-level 

I-O industries with firms in the Incentive Lab dataset. As reported in panel A of Table 10, results 

using the time-invariant 2002 detailed-level I-O definitions are very similar to the corresponding 

estimated coefficients using summary-level I-O definitions in Table 9.  

One may argue that firms using RPE plans tend to be involved in more diversifying 

acquisitions to partially exit their old primary businesses and enter new businesses with different 

exposures to common shocks, e.g., see Matsusaka (2001). To address the concern that the 

diversifying acquisitions (or other firm strategies) of RPE firms may explain the observed positive 

association between supply network centrality and upstreamness and the use of RPE plans rather 

than the common-risk reduction rationale, we exclude sample observations with any changes in 

summary-level I-O codes during sample period. Panel B of Table 10 shows that the results are 

again very similar to those reported in Table 9. 

Finally, we investigate whether our results are sensitive to the SEC’s 2006 implementation 

of mandatory disclosure requirements. The SEC’s 2006 executive compensation disclosure rules 

require firms to disclose details of executive performance-based compensation plans. Assuming 
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that prior to 2006, some firms actually used RPE plans but did not disclose them, these firms would 

be misclassified as non-users of RPE plans in our sample. Thus, we might expect a weaker relation 

between supply network position and the use of RPE prior to the 2006. To address the potential 

impact of misclassification, we split the sample observations into pre- (1998 to 2005) and post-

disclosure periods (2007 to 2014). As reported in Panel C, the results for the supply network 

position variables are reasonably consistent across the periods before and after the change in 

disclosure requirements. 

 

4.6. Evidence from the decision to switch CEO compensation contracts 

In this subsection, we examine whether switches to (away from) RPE plans are associated 

with supplier network centrality and upstreamness. We expect that firms switch from Non-RPE to 

RPE plans more frequently when they are in more central or upstream industries. Thus, we 

examine the influence of network position on changes in CEO compensation plans. We construct 

six subsamples for models (1) to (6) of Table 11 using one-year rolling windows. Our sample for 

model (1) of Table 11 (Non-RPEt-1→RPEt) is constructed as follows. Beginning with all year 1998 

Non-RPE observations, we check whether firms switch to RPE plans in year 1999. If the firm does 

switch to RPE plans in year 1999, then it is recorded as one in year 1999 and those continuing with 

Non-RPE plans in year 1999 are recorded as zero in year 1999. We then take all year 1999 Non-

RPE observations and see which firms switch to RPE plans in year 2000 and so forth, ultimately 

pooling these observations as our sample for model (1). Our sample for model (2) (RPEt-1→Non-

RPEt) is constructed as follows. Beginning with all year 1998 RPE observations, we check which 

firms stop using RPE plans in year 1999. If the firm does switch to Non-RPE plans in year 1999, 

then it is recorded as one in year 1999 and those continuing with RPE plans in year 1999 are 

recorded as zero in year 1999. We then take all year 1999 RPE observations and see which firms 

switch to Non-RPE plans in year 2000 and so forth, ultimately pooling these observations as our 

sample for model (2). Samples for other potential switches are constructed in the same manner. 

Table IA9 in the Internet Appendix reports how frequently firms switch from RPE to Non-RPE 

(APE) or vice versa. Panel A shows that 967 (7.4%) of Non-RPE observations in year t-1 switch 

to RPE in year t, while 489 (12.3%) of RPE observations in year t-1 switch to Non-RPE in year t, 
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suggesting that switches between types of plans are fairly common.13 The explanatory variables in 

Table 11 are the same as those in Tables 9 and 10. Robust standard errors are clustered by firm 

and by year. 

Overall, the switching results are largely consistent with the findings in Tables 9 and 10. 

Specifically, across the three panels, results in model (1) of Table 11 are consistent with our 

predictions that firms subsequently switch from Non-RPE to RPE plans when they are more 

exposed to exogenous common shocks. As reported for model (2), we observe the negative 

coefficients on supplier network centrality or upstreamness for potential switches from RPE to 

Non-RPE plans; firms that are more exposed to exogenous common shocks are significantly less 

likely to drop RPE plans. Results are quite similar for potential switches from RPE to APE plans 

and vice-versa. Finally, as reported in model (5), firms that are more exposed to exogenous 

common shocks are significantly less likely to switch from broad-index peers to self-selected 

peers. Results for model (6) suggest that firms that are more exposed to exogenous common shocks 

are more likely to subsequently switch from self-selected to broad-index peers. 

  

5. Relative performance evaluation peer selection 

5.1. RPE peers as common risk peers 

Existing work on the selection of peers indicates that RPE firms consider potential peers’ 

ability to capture common risk based on whether the potential peers are in the same industry as the 

RPE firms or share high performance comovement with the RPE firms. Hypothesis H2B extends 

the analysis by acknowledging that shocks transmitted through the supplier network of linkages 

are also an important potential source of risk. Thus, we test whether firms that are more similarly 

positioned and are more closely connected to RPE firms, such as those with substantial trade 

relations with the RPE firms’ industry, are more likely to be selected as RPE peers. In this way, 

RPE firms and their chosen peers would share more similar exposures, in type and magnitude, to 

shocks transmitted through supplier network linkages. 

Table 12 reports the summary statistics regarding the peers chosen by the boards of 

directors. On average, 72.7% of RPE firms choose peers for which they are relevant suppliers. 

                                                           
13  The number of RPE reported in Table IA9 is less than the 4,384 observations of RPE plans reported in Tables IA7 

and IA8. This is mainly because firms using RPE in only one year or in non-consecutive years are dropped from 

samples for Table IA9. By the same token, the number of Non-RPE (APE) in Table IA9 is less than that in Tables 

IA7 and IA8. 
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Approximately, 51.5% of RPE firms choose peers in the same I-O industry (i.e., rivals). Overall, 

76.3% of RPE firms have peers that are direct customers or rivals.14 Relatedly, 73.8% of chosen 

peers are direct suppliers to or rivals of RPE firms. In the last two columns of Table 12, we split 

the sample by yearly median values of RPE firms’ supplier degree centrality. As expected, we find 

that for the RPE firms with high (equal and above the yearly median) supplier degree centrality, 

their chosen peers are more centrally positioned in the supplier network (e.g., 0.2117 versus 0.0655 

of Supplier eigenvector centrality for high versus low subsample, respectively). We measure 

dissimilarity in the I-O supplier network position using absolute differences in supplier network 

position. We find that dissimilarity in the I-O supplier network position between RPE firms and 

peers decreases with the RPE firms’ supplier degree centrality or upstreamness. Additionally, the 

chosen peers are more similar to RPE firms for the high centrality subsample along several 

dimensions relevant for the assessment of CEO performance: performance and performance 

comovement, size, index membership, CEO and corporate governance characteristics, and stock 

volatility. In untabulated tests, we split the sample by yearly median values of RPE firms’ 

upstreamness or supply network linkage index and the pattern of results persist. 

Table 13 presents logistic regressions of RPE peer selections. For each RPE firm, we 

include all CRSP-Compustat firms in a particular year as potential peers. The dependent variable 

is one if a potential peer is explicitly chosen as a peer by a disclosing RPE firm and zero otherwise. 

The regression model is comparable to that used in other studies (e.g., see Faulkender and Yang 

(2010, 2013); Bizjak, Lemmon and Nguyen (2011); Albuquerque, De Franco and Verdi (2013)) 

with additional variables measuring similarities and closeness in the supplier network positions 

between the firm and the potential peer. In estimating the standard errors, we follow Petersen (2009) 

and cluster at both the RPE firm’s and their potential peer’s levels. This is because double 

clustering is likely to be helpful in our data where the regressors vary much by both RPE firms 

and their potential peers and regression errors include significant RPE firm and potential peer 

components, e.g., Thompson (2011). We also include year fixed effects in the regressions. 

Consistent with hypothesis H2B that firms using RPE plans tend to choose peers with 

substantial trade relations, models (1) to (6) show that RPE firms tend to be in important supplier 

                                                           
14 The classification of customers, suppliers, and rivals (firms in the same industry) is not mutually exclusive. Some 

industries are customers of, or suppliers to themselves. For example, one input to the farming industry is the seed for 

types of crops, vegetables, pastures, and flowers. The seed industry is classified under the farming industry.  
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industries to their chosen peers (RPE is peer’s supplier) or chosen peers tend to be in important 

supplier industries to the RPE firms (Peer is RPE’s supplier). Furthermore, consistent with 

hypothesis H2B that firms using RPE plans tend to choose peers that are more similarly positioned 

in the supplier network, models (3) to (5) show that as the dissimilarity in I-O supplier network 

position increases, measured by Absolute difference in Ln(1+Supplier degree centrality), Absolute 

difference in Ln(1+Supplier eigenvector centrality), or Absolute difference in Ln(Upstreamness), 

potential peers are significantly less likely to be included in the peer group. Likewise, model (6) 

shows that as the similarity in I-O supplier network position increases, measured by Pairwise 

closeness to suppliers, potential peers are significantly more likely to be included in the peer 

group.15 Our results and significance levels on the other explanatory variables are comparable to 

those of prior studies. 

  

5.2. Intertemporal changes in peer group composition and RPE peers as common risk peers 

To further investigate whether firms choose RPE peers based on exposure to exogenous 

common shocks, we focus on the network positions of companies that are added to or dropped 

from RPE peer groups. If firms choose RPE peers to filter out exogenous shocks transmitted 

through the I-O supplier networks, then we expect added peers to be more similarly positioned in 

the supplier network with the RPE firms than dropped peers. Panel A of Table 14 compares the 

supplier network position similarities between the RPE firms and 6,845 added peers and those 

between the RPE firms and 4,021 dropped peers. The smaller mean (or median) values of Absolute 

difference in Ln(1+Supplier degree centrality), Absolute difference in Ln(1+Supplier eigenvector 

centrality), Absolute difference in Ln(Upstreamness), and the larger mean (or median) values of 

Pairwise closeness to suppliers for the added peers indicate that they are more similarly positioned 

with the RPE firms than the dropped peers. To avoid biases due to peer companies going bankrupt, 

being acquired, or going private, panel B includes only dropped peers that also remain in the 

CRSP-Compustat databases for at least one year after being dropped from a peer group. We are 

left with 2,548 dropped peers and the results reported in panel B are largely similar to those in 

panel A. 

 

                                                           
15 Pairwise closeness to suppliers is the inverse of harmonic mean of the shortest distances from the RPE firm to the 

potential peer as a direct or indirect supplier 
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5.3. RPE peers as common risk peers and relative talent peers 

Many firms use compensation-benchmarking peers to help determine the level of executive 

compensation. The literature provides evidence of firms benchmarking CEO pay to that of higher 

paying compensation peers in order to attract and retain talented CEOs, e.g., see Bizjak et al. 

(2008) and Albuquerque et al. (2013). De Angelis and Grinstein (2019) notes that as RPE peers 

highly overlap with compensation-benchmarking peers, which are CEO talent peers, they may 

serve similar purposes.16 Therefore, firms may be using RPE plans to retain talented CEOs in 

addition to removing CEOs’ exposure to compensation risk. The talent retention hypothesis 

predicts that RPE plans are most useful when relative performance better captures the relative 

talent of the CEOs and when CEOs talent is more transferable.  Extant literature (and our results 

above) provides some evidence consistent with the talent retention explanation. For instance, we 

find a negative and significant relation between founder CEOs and RPE use consistent with 

founder CEOs having less transferable talent. We also find a positive and significant coefficient 

for Dummy (Talent flows) in the RPE peer selections regressions in Table 13, suggesting that past 

exchanges of top five executives with the firm increased a company’s chance of being selected in 

the firm’s peer group.  

To the extent that trading partners are familiar with a firm’s operational structure, they 

could provide a resource for managerial talent and are thus more likely to be compensation peers. 

However, Bizjak et al. (2011) show that variables measuring customer or supplier relationships 

play an insignificant role in the selection of compensation peers. To further investigate peer 

choices, we investigate the characteristics of RPE peers that are not also used for pay-

benchmarking and pay-benchmarking peers not also used for RPE. Panel A of Table 15 reports 

results of logit regressions where the dependent variable takes a value of one if an RPE peer is not 

also used for pay-benchmarking. Panel B of Table 15 reports results of logit regressions where the 

dependent variable takes a value of one if a pay-benchmarking peer is not also used for RPE 

performance-benchmarking. The signs of the coefficients and significance levels are consistent 

across the two panels, suggesting that, relative to all other potential peers, peers chosen for RPE 

                                                           
16 De Angelis and Grinstein (2019) shows that 34% of their sample use the same peers for RPE and pay-benchmarking 

purposes. Gong, Li, and Shin (2011) shows that 17% (36/208) use the same peers for RPE and pay-benchmarking 

purposes. Our sample shows that 20.8% use the same peers for RPE and pay-benchmarking purposes. Starting with 

3,728 observations that use either the self-selected peers or the S&P 500 index as the performance peers, 777 (20.8%) 

observations use the same peers for RPE and pay-benchmarking purposes.  
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but not pay-benchmarking or vice versa are still chosen on a similar set of factors, i.e., vertical or 

horizontal relations with the firm or closer positions in the supply network with the firm.  

 

6. Conclusion 

Foundational principal-agent theory motivates the use of RPE in CEO pay to partially 

insulate risk-averse CEOs from compensation risk due to factors outside their control and to 

increase principals’ power of inference about unobservable managerial actions. The extant 

literature measures exposure to exogenous common shocks using only prior performance 

comovement of firms in the same industry. By modeling the U.S. economy as a network of 

industries connected through intersectoral trade linkages, we investigate the impact of supply 

network position, an additional potential source of exogenous shocks to performance, on firm’s 

RPE choice and peer selection. We find that firms in industries more centrally positioned in the 

supply network tend to use RPE plans more frequently than firms in industries positioned 

peripherally. We also find that firms in industries with greater upstreamness in the production 

network use RPE plans more frequently. Additionally, we show the importance of network effects 

in RPE peer selection. RPE firms more frequently choose peers that are direct trading partners or 

more similarly positioned in the I-O supplier network. Lastly,  Our findings are consistent with the 

fundamental prediction from principal-agent theory that boards should use RPE to remove noise 

and improve the informativeness of observed firm performance about CEOs’ actions when 

exposure to exogenous common shocks is higher. 
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Appendix A:  Variable Definitions 

Variable name Definition 
Supplier network position and other industry-level characteristics 
SUPP%i→j The percentage of total inputs of a given customer industry j that are 

purchased from its supplier industry i. 
Supplier degree centrality The number of direct connections a supplier industry (SUPP%≥1%) has to 

its customer industries. It is a local measure of the number of direct links 

an industry has as a supplier. 

Supplier eigenvector centrality A global measure of the importance of an industry as a direct or indirect 

supplier. Every supplier industry’s importance is defined as the weighted 

sum of all the importance of linked nodes in the supplier network. 

Upstreamness The upstreamness of an industry is the average steps an industry’s 

products are from final use consumers (namely consumption, investment, 

net changes in inventories, and net exports). It is measured following 

Antràs, Chor, Fally, and Hillberry (2012). 

Coefficient of variation (CV) The coefficient of variation of the supplier degree centralities across 

industries. 

Supply network linkage index The supply network linkage index is calculated by applying the factor 

scores (sum of squares of factor scores summing to one) to standardized 

(mean of zero and standard deviation of one) Ln(1+Supplier Degree 

Centrality), Ln(1+Supplier Eigenvector Centrality), and Ln(Upstreamness 

and is the first factor for the principal components analysis (PCA) which 

has the highest eigenvalue. 

Rival return correlation Pearson correlation coefficient of stock returns between the sample firm 

and the median firm in the same summary I-O industry using daily returns. 

Rival return correlation I-O Equal-weighted average of rival return correlation of all publicly traded 

firms on the CRSP/COMPUSTAT merged database in a given summary I-

O industry. 

HHI   To construct the Herfindahl–Hirschman index (HHI) index, we use 

Compustat data, which contain information on US public firms. Within 

every summary I-O industry-year, we sum the squared ratios of firm sales 

to the total industry sales. 

Density of common ownership Average quarterly ratio of the number of firm-pairs that are connected in a 

summary I-O industry over the maximum possible number of firm-pairs in 

that industry in a given year. Two firms are connected when there is an 

institutional investor (a blockholder) that owns at least 5% of each of the 

two firms. 

Industry-market return 

correlation 

The proportion of daily value-weighted summary I-O industry stock return 

variance that is explained by daily value-weighted index returns (vwretd), 

measured by the R2 from regressing daily value-weighted summary I-O 

industry stock returns on daily value-weighted index stock returns over the 

prior one year. 

Government spending The share of 5 government industries’ (I-O Code: GFGD, GFGN, GFE, 

GSLG, and GSLE) spending to all industries’ spending for an industry. 

TNIC total similarity I-O Equal-weighted average of Total product similarity scores, which is the 

sum of firm pairwise similarity scores based on text-based network 

industry classifications (TNIC) (Hoberg and Phillips (2016)) in a given 

summary I-O industry. 

Total sales for Incentive lab /Total 

sales for Compustat  

Ratio of yearly total sales of the summary I-O industries in the Incentive 

lab database to yearly total sales of the summary I-O industries in the 

Compustat database. 
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Supplier network position match and performance correlation match 

RPE is peer’s supplier One when the RPE firm is in the direct supplying industry of its potential 

peer and zero otherwise. 

Peer is RPE’s supplier One when the potential peer is in the direct supplying industry of the RPE 

firm and zero otherwise. 

RPE and peer are rivals One when the RPE firm and its potential peer are in the same I-O industry 

and zero otherwise. 

Absolute difference in 

Ln(1+Supplier degree centrality)   

Absolute value of the difference in the natural logs of one plus supplier 

degree centrality between the RPE firm and its potential peer. 

Absolute difference in 

Ln(1+Supplier eigenvector 

centrality) 

Absolute value of the difference in the natural logs of one plus supplier 

eigenvector centrality between the RPE firm and its potential peer. 

Absolute difference in 

Ln(Upstreamness) 

Absolute value of the difference in the natural logs of upstreamness 

between the RPE firm and its potential peer. 

Pairwise closeness to suppliers The inverse of harmonic mean of the shortest distances from the RPE firm 

to the potential peer as a direct or indirect supplier. 

Pairwise returns correlation Pearson correlation coefficients of stock returns between the RPE firm and 

its potential peer using daily returns. 

Pairwise EPS correlation Pearson correlation coefficients of EPS between the RPE firm and its 

potential peer using EPS data from the previous 39 quarters. Quarterly 

EPS (earnings per share) is measured as EPSPXQ/AJEXQ in the 

Compustat database. 

Pairwise TNIC similarity Firm-by-firm pairwise similarity scores (Hoberg and Phillips (2016)). 

Firm characteristics 

Multi-segment (0,1) One if the firm has multiple business segments and zero otherwise. 

TNIC total similarity Total product similarity scores which is the sum of firm pairwise similarity 

scores based on text-based network industry classifications (TNIC) (Hoberg 

and Phillips (2016)). 

S&P 500 One if the firm is an S&P 500 index member and zero otherwise. 

Ln(Sales) The natural log of sales. 

Tobin’s Q The ratio of market-to-book value of assets. 

PP&E/assets Net property, plant and equipment scaled by total assets. 

ROA_Indadj The ratio of operating income before depreciation scaled by total assets 

adjusted for the equal weighted ROA of the summary I-O industry to 

which the firm belongs. 

Return_Indadj The firm stock return adjusted for the equal weighted return on the I-O 

industry to which the firm belongs. 

σReturn Standard deviation of a firm’s stock returns over the 60 months preceding 

the beginning of the current fiscal year. 

σCF Standard deviation of cash flows from operations scaled by total assets 

over the prior ten years. 

Performance match and performance correlation match 

Absolute difference in Ln(Sales) Absolute value of the difference in the natural logs of sales between the 

RPE firm and its potential peer. 

Dummy (ROA within 50–200%) One if the operating income before depreciation scaled by total assets of 

the RPE firm and its potential peer are within 50% to 200% of each other 

and zero otherwise. 

Dummy (RET within one SD & 

positive) 

One if the RPE firm had a stock return in the previous year that was higher 

than but within one sample standard deviation of that of its potential peer. 

Dummy (RET within one SD & 

negative) 

One if the RPE firm had a stock return in the previous year that was lower 

than but within one sample standard deviation of that of its potential peer. 
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Size and index membership match 

Match (Multi business segments) One if the RPE firm and its potential peer both have multiple business 

segments and zero otherwise. 

Match (Single business segment) One if the RPE firm and its potential peer both have only a single business 

segment and zero otherwise. 

Match (Multi geo-segments) One if the RPE firm and its potential peer both have multiple geographic 

segments and zero otherwise. 

Match (Single geo-segment) One if the RPE firm and its potential peer both have only a single 

geographic segment and zero otherwise. 

Dummy (Sales within 50–200%) One if the sales of the RPE firm and its potential peer are within 50% to 

200% of each other and zero otherwise. 

Dummy (Assets within 50–200%) One if the asset value of the RPE firm and its potential peer are within 

50% to 200% of each other and zero otherwise. 

Dummy (Market cap within 50–

200%) 

One if the market value of equity of the RPE firm and its potential peer are 

within 50% to 200% of each other and zero otherwise. 

Match (Dow 30 membership) One if the RPE firm and its potential peer both are Dow 30 members and 

zero otherwise. 

Match (S&P 500 membership) One if the RPE firm and its potential peer both are S&P 500 members and 

zero otherwise. 

Match (S&P MidCap 400 

membership) 

One if the RPE firm and its potential peer both are S&P MidCap 400 

members and zero otherwise. 

Match (S&P SmallCap 600 

membership) 

One if the RPE firm and its potential peer both are S&P SmallCap 600 

members and zero otherwise. 

CEO and governance characteristics 

Ln (1+CEO tenure) The natural log of one plus the number of years the CEO has held his or 

her position at his or her current firm. 

New and outside CEO (0,1) One if the current CEO has been in his or her position and has joined the 

firm no more than two years prior and zero otherwise. 

CEO employment contract (0,1)   One if the CEO has an explicit employment agreement and zero otherwise. 

Employment agreement data is obtained from Equilar Consultants. 

Founder (0,1) One if the current CEO founded the firm and zero otherwise. The CEOs’ 

founder status is obtained from Equilar Consultants. 

CEO duality (0,1) One if the CEO also holds the title of chairman of the board of directors 

and zero otherwise. The CEO duality data is obtained from Risk Metrics. 

CEO quality Based on the updated version of managerial ability score constructed by 

Demerjian, Lev, and McVay (2012), which is estimated by including year 

fixed effect, but not industry fixed effect. 

Comp consultant (0,1) One if the firm hires a compensation consultant to assist it in designing 

pay packages for the CEO and zero otherwise. The compensation 

consultant data is obtained from Incentive Lab database. 

Top5_Instown Stock ownership by the top five institutions as a percentage of total 

institutional ownership. 

CEO and governance characteristics match 

Match (CEO is chair) One when CEOs of both the RPE firm and its potential peer are chairmen 

of the boards of directors and zero otherwise. 

Match (CEO is not chair) One when neither CEO of RPE firm nor CEO of its potential peer is 

chairmen of the boards of directors and zero otherwise. 

Dummy (CEO quality within one 

SD & positive) 

One if the CEO of RPE firm has a managerial ability score in the previous 

year that was higher than but within one sample standard deviation of that 

of the potential peer and zero otherwise. 

Dummy (CEO quality within one 

SD & negative) 

One if the CEO of RPE firm has a managerial ability score in the previous 

year that was lower than but within one sample standard deviation of that 

of the potential peer and zero otherwise. 
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Match (CEO is founder) One when CEOs of both the RPE firm and its potential peer founded the 

firm and zero otherwise. 

Match (CEO is not founder) One when neither CEO of RPE firm nor CEO of its potential peer founded 

the firm and zero otherwise. 

Match (CEO with employment 

contract (EC)) 

One when CEOs of both the RPE firm and its potential peer have an 

explicit employment agreement and zero otherwise. 

Match (CEO without employment 

contract) 

One when neither CEO of RPE firm nor CEO of its potential peer has an 

explicit employment agreement and zero otherwise. 

Difference in Ln (1+CEO tenure) Difference in the natural logs of one plus the number of years the CEO has 

held his or her position at his or her current firm between the RPE firm and 

its potential peer. 

 

Stock market characteristics match and others 

Absolute difference in government 

spending 

Absolute value of the difference in the share of 5 government industries’ 

(I-O Code: GFGD, GFGN, GFE, GSLG, and GSLE) spending to all 

industries’ spending between the RPE firm and its potential peer. 

Number of peers The number of chosen explicit relative performance evaluation peers 

including the number of companies in the S&P 500 index. 

Number of peers (exclude S&P 500 

index as peers) 

The number of chosen explicit relative performance evaluation peers 

excluding the number of companies in the S&P 500 index. 

Dummy (Peer selected firm) One if the potential peer company includes the RPE firm in its relative 

performance evaluation peers group of that year, and zero otherwise. 

Dummy (Talent flows) One if at least one of the top five executives moved between the RPE firm 

and its potential RPE peer during 1998–2014 and zero otherwise. 

Dummy (Volatility within one SD) One if the equity volatility of the RPE firm over the previous fiscal year 

was within one sample standard deviation of its potential peer and zero 

otherwise. 
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Figure 1. Network representation 
This network graph is based on the U.S. BEA summary-level input-output (I-O) matrices for the year 1997. The 

network is composed of 65 industry circles (nodes) and 1,160 arrows (edges) between them. An arrow from industry 

i to industry j indicates that industry i is an important supplier to industry j. That is, industry i supplies at least 1% of 

total inputs used by industry j. The size of each node is proportional to the industry’s supplier degree centrality. 
 

 

  



39 

 

Figure 2. Quantile-Quantile (Q-Q) plots of 1997-2013 supplier network position measures 

vs. the standard normal distribution 
The horizontal and vertical axes correspond, respectively, to the quantiles of the standard normal distribution and 

observed 1997-2013 summary-level supplier network centrality or upstreamness measures. The diagonal straight line 

represents the standard normal distribution. The first (second) panel presents the Q-Q plot of supplier degree 

(eigenvector) centrality. The third panel presents the Q-Q plot of summary-level upstreamness. 
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Figure 3. Counter-cumulative distribution functions of supplier network position measures 
This figure represents the distribution of summary-level I-O industries’ supplier degree centrality, supplier eigenvector 

centrality, and upstreamness in log-log scale. Blue dots indicate the empirical counter-cumulative distribution function 

corresponding to each supplier network position measure. Dashed red lines are from the estimate of the alpha term in 

the power law distribution 𝑃(𝑘) = 𝑐𝑘−𝛼 using the method described in Clauset, Shalizi, and Newman (2009). We 

also provide the estimated shape parameter (�̂�) for each distribution. 

 
�̂� = 4.4363 

 
�̂� = 22.3781 

 
�̂� = 26.7971 
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Figure 4. Supplier network centrality and relative performance evaluation (RPE) plan use 
Industries are based on 1997-2013 summary-level Input-Output (I-O) Tables from the U.S. Bureau of 

Economic Analysis (BEA). Industries are grouped into eight sectors based on the first digits of their summary I-O 

code. The size of each sector’s slice reflects the number of industries contained in the sector. The distance from each 

industry’s location to the center of the circle is the average network centrality measure over the sample period with 

more central industries located closer to the center. Industries with darker (lighter) shading have above (below) 

median RPE plan use. The frequency of RPE use is calculated relative to non-RPE use and relative to APE (time-, or 

seniority-based) plan use. 

Panel A. Ln(1+Supplier degree centrality) 

 
RPE versus Non-RPE RPE versus APE 

  
  

Panel B. Ln(1+Supplier eigenvector centrality) 

 
RPE versus Non-RPE RPE versus APE 
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Figure 5. Upstreamness and RPE plan use 
Industries are based on 1997-2013 summary-level I-O Tables from the U.S. BEA. Industries are grouped into eight 

sectors based on the first digits of their summary I-O code. The width of each sector’s bar reflects the number of 

industries contained in the sector. The height of each industry’s circle is its average upstreamness during the sample 

period. The upstreamness of an industry is measured following Antràs et al. (2012). The higher a circle locates, the 

more upstream the corresponding industry is. Industries with darker (lighter) shading have above (below) median RPE 

plan use. The frequency of RPE use is calculated relative to non-RPE use and relative to APE (time-, or seniority-

based) plan use. 

RPE versus Non-RPE 

 
 

RPE versus APE 
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Figure 6. Supplier network position measure distributions vs. compensation plan 

distributions 

This figure reports the cumulative probability of supplier network position measures and sample CEO compensation 

plans. Industries are based on 1997-2013 summary-level I-O Tables from the U.S. BEA. RPE denotes sample 

observations with CEO relative performance evaluation plans in a given firm-year from 1998 to 2014. APE denotes 

sample observations with CEO absolute performance evaluation plans in a given firm-year from 1998 to 2014. Non-

RPE denotes sample observations with APE or time- or seniority-based plans. 
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Figure 7. Supplier network position distributions vs. self-selected and broad-index peers 
This figure reports the cumulative probability of supplier network position measures and peer group type in RPE plans. 

Industries are based on 1997-2013 summary-level I-O Tables from the U.S. BEA. Self-selected peers RPE denote 

RPE plans with groups of firms identified and approved by the board of directors to be included in the performance 

peer group. Broad-index peers RPE denote RPE plans with index members for published index as RPE peer group, 

e.g., members of S&P 500 index. 
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Table 1. Summary statistics of relative performance evaluation (RPE) plan usage year by year from 1998 to 2014 
This table reports summary statistics for RPE plan usage. A firm-year is classified as an RPE firm-year if one or more of its performance-based compensation 

plans rely on performance benchmarks set relative to a specified group of firms or a published index. A firm-year is classified as a self-selected-peers firm-year 

if RPE performance peer groups involving at least a specified group of firms (i.e., self-selected peers only, self-selected peers and S&P 500 index peers, or self-

selected peers and other index) approved by the board of directors. A firm-year is classified as a broad-index-peers firm-year if RPE firms use only broad index 

(i.e., S&P 500 index and or other published index) as performance benchmark. There are a total of 45 RPE firm-year observations with missing peer information. 

A firm-year is classified as an APE firm-year if its performance-based compensation plan relies exclusively on a goal (or goals) defined in absolute terms. A firm-

year is classified as a non-RPE firm-year if the firm compensates its CEO using either APE plans or time-vesting CEO compensation plans. We calculate the 

number of Compustat firms that have nonmissing data on sales and nonmissing data on total assets. In addition, this Table provides the fraction of total 

compensation that RPE represents for RPE-granting firms based on reported fair market value (FMV) at the date of RPE grant or the grant-date value of the target 

award when FMV is not available.  

 

Fiscal 

Year 

Incentive Lab  

# firms (A) 

Compustat 

# firms (B) 

(A)/(B) Total sales 

in 

(A)/Total 

sales in (B) 

RPE  

(C) 

Non-RPE 

(D) 

C/(C+D) APE 

(E) 

C/(C+E) Self-

selected 

peers 

Self-selected peers 

as Pct. of non-

missing-peer RPE 

RPE as Pct. 

of total 

comp. 

1998 710 7,516 9.45% 52.72% 153 557 21.55% 466 24.72% 117 76.47% 19.78% 

1999 1,143 7,303 15.65% 53.46% 149 994 13.04% 481 23.65% 95 65.07% 17.88% 

2000 1,222 7,101 17.21% 52.73% 150 1,072 12.27% 468 24.27% 99 66.44% 28.24% 

2001 1,245 6,473 19.23% 52.47% 153 1,092 12.29% 459 25.00% 102 68.00% 24.30% 

2002 1,267 6,091 20.80% 51.64% 162 1,105 12.79% 478 25.31% 113 69.75% 31.07% 

2003 1,297 5,790 22.40% 50.99% 178 1,119 13.72% 506 26.02% 127 71.35% 35.06% 

2004 1,277 5,739 22.25% 51.17% 201 1,076 15.74% 514 28.11% 145 72.50% 31.72% 

2005 1,261 5,653 22.31% 53.34% 231 1,030 18.32% 559 29.24% 159 68.83% 29.80% 

2006 1,256 5,561 22.59% 51.99% 258 998 20.54% 814 24.07% 182 71.09% 29.61% 

2007 1,247 5,410 23.05% 53.80% 280 967 22.45% 826 25.32% 190 69.09% 25.62% 

2008 1,235 5,120 24.12% 54.94% 291 944 23.56% 807 26.50% 198 68.04% 30.92% 

2009 1,206 4,885 24.69% 55.44% 306 900 25.37% 757 28.79% 219 73.00% 27.91% 

2010 1,211 4,783 25.32% 55.85% 355 856 29.31% 740 32.42% 255 72.86% 27.80% 

2011 1,195 4,702 25.41% 56.46% 392 803 32.80% 697 36.00% 275 70.51% 25.84% 

2012 1,168 4,651 25.11% 55.97% 457 711 39.13% 649 41.32% 312 69.33% 29.75% 

2013 1,164 4,730 24.61% 56.86% 499 665 42.87% 613 44.87% 322 65.31% 31.06% 

2014 1,149 4,914 23.38% 58.22% 546 603 47.52% 579 48.53% 346 63.84% 30.58% 
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Table 2. Summary statistics of industry-level supplier network position measures  
Industries are based on summary-level I-O Tables from the U.S. BEA. Panel A reports summary statistics of supplier 

degree centrality, supplier eigenvector centrality, and upstreamness for each year. Panel B reports summary statistics 

for industry-level supplier degree centrality, supplier eigenvector centrality, and upstreamness for 1997-2013. 

Coefficient of variation (CV) is the coefficient of variation of the supplier degree centralities across industries.   

 

Panel A. Summary statistics of supplier network position year by year from 1997 to 2013 

Fiscal 

Year 

Supplier degree centrality Supplier eigenvector centrality Upstreamness 

Mean Median CV Mean Median Mean Median 

1997 17.8462 12 0.97253 0.0899 0.0650 2.0144 2.0139 

1998 17.9231 11 0.97516 0.0895 0.0530 1.9996 1.9961 

1999 17.8923 12 0.97915 0.0889 0.0517 1.9936 2.0159 

2000 18.0000 12 0.99991 0.0887 0.0523 1.9858 1.9718 

2001 17.8462 11 1.02611 0.0871 0.0471 1.9564 1.9476 

2002 17.9385 11 1.02674 0.0867 0.0484 1.9328 1.9132 

2003 17.6615 11 1.02027 0.0868 0.0452 1.9311 1.9039 

2004 17.1385 10 1.03107 0.0872 0.0478 1.9370 1.9010 

2005 17.1846 10 1.06680 0.0878 0.0480 1.9489 1.8957 

2006 16.9077 10 1.05781 0.0872 0.0453 1.9405 1.8728 

2007 16.9077 11 1.04632 0.0880 0.0519 1.9644 1.8716 

2008 17.0308 11 1.03951 0.0882 0.0578 1.9693 1.8882 

2009 17.0000 9 1.03743 0.0871 0.0474 1.9015 1.8164 

2010 17.1231 10 1.03185 0.0882 0.0458 1.9439 1.8585 

2011 17.0615 11 1.03770 0.0885 0.0538 1.9633 1.8557 

2012 16.9846 9 1.03118 0.0885 0.0504 1.9673 1.8552 

2013 16.9846 10 1.03494 0.0882 0.0515 1.9743 1.8729 

Panel B: Descriptive statistics of supplier network positions 1997-2013  

 Supplier Degree 

Centrality 

Supplier Eigenvector 

Centrality 

Upstreamness 

Observations 1,012 1,012 1,012 

Mean 17.327 0.08729 1.9602 

Standard deviation 16.701 0.08536 0.6601 

Skewness 0.97 0.87 0.30 

Kurtosis -0.11 -0.36 -0.90 

First quartile 4.000 0.01551 1.3992 

Median 11.000 0.05225 1.9075 

Third quartile 28.750 0.14140 2.5066 

Maximum 62.000 0.31484 3.5476 
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Table 3: Regressions of overall RPE use on overall supply network characteristics  
Coefficient of variation (CV) is the coefficient of variation of supplier degree centralities across industries by year. 

For model (1), the dependent variable is the percentage of RPE usage across all firms in the sample each year in a 

given year from 1998 to 2014. For model (2), the dependent variable is the average percentage of RPE across 

summary I-O industries in a given year from 1998 to 2014. For model (3), the dependent variable is the weighted 

average percentage of RPE use across summary I-O industries in a given year from 1998 to 2014, where the weight 

is the I-O industry output. We fit an OLS regression with heteroscedasticity-robust standard errors and use lagged 

values of CV. t-statistics are reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% 

levels, respectively. 

 
 Percentage of RPE firms 

among all firms  

Mean percentage of 

RPE across I-O 

industries 

 

Weighted mean 

percentage of RPE 

across I-O industries 

 

Model (1) (2) 

 

(3) 

CV 1.6328** 1.8640** 2.1792*** 

(2.50) (2.46) (3.30) 

   

Constant -1.4354** -1.6906** -2.0249*** 

 (-2.18) (-2.20) (-3.04) 

    

R-squared 0.1608 0.2250 0.2904 

Observations 17 17 17 

F-statistic 6.27 6.04 10.87 

Prob. > F 0.0243 0.0266 0.0049 
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Table 4. The top and bottom 10 industries based on supplier degree centrality and RPE frequency  
This table presents the top 10 (bottom 10) most (least) central industries measured by mean values of supplier degree centrality. We also present their mean 

percentages of RPE usage from 1998 to 2014. There are a total of 62 industries that use RPE, Non-RPE, or APE CEO compensation plans. Industries with 

equal values receive the same rank.  

 

Panel A: Top 10 rank of supplier degree centrality 

 

Rank of 

centrality 

I-O industry Mean supplier 

degree centrality   

Rank of RPE (%) 

(1 for RPE;  

0 for Non-RPE) 

Mean percentage of 

RPE (%) 

 

1 Miscellaneous professional, scientific, and technical services 61.1765 53 8.6957 

2 Wholesale trade 55.5882 45 11.7506 

3 Administrative and support services 53.8235 46 11.3636 

4 Federal Reserve banks, credit intermediation, and related activities 53.3529 18 26.8739 

5 Utilities 44.7647 2 66.2626 

6 Rental and leasing services and lessors of intangible assets 44.1765 48 10.6667 

7 Real Estate 40.8235 12 32.5581 

8 Broadcasting and telecommunications 40.0000 36 14.9813 

9 Insurance carriers and related activities 36.1765 22 23.7664 

10 Other services, except government 35.8462 13 30.7692 

Panel B: Bottom 10 rank of supplier degree centrality 

 

Rank of 

centrality 

I-O industry Mean supplier 

degree centrality   

Rank of RPE (%) 

(1 for RPE;  

0 for Non-RPE) 

Mean percentage of 

RPE (%) 

 

52 Furniture and related products 1.8824 25 20.2020  

53 Funds, trusts, and other financial vehicles 1.0588 26 20.0472 

53 Ambulatory health care services 1.0588 58 5.6452 

55 Transit and ground passenger transportation 1.0000 61 0.0000 

56 Motor vehicle and parts dealers 0.8667 47 10.8434 

57 Water transportation 0.3125 38 14.2857  

58 Amusements, gambling, and recreation industries 0.0000 21 24.3243  

58 General merchandise stores 0.0000 34 15.7635  

58 Hospitals 0.0000 44 12.2222 

58 Food and beverage stores 0.0000 57 5.7692  

58 Nursing and residential care facilities 0.0000 61 0.0000 
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Table 5. The top and bottom 10 industries based on upstreamness and RPE frequency  
This table presents the top 10 (bottom 10) most (least) upstream industries measured by mean values of upstreamness. We also present their mean percentages 

of RPE usage from 1998 to 2014. There are a total of 62 industries that use RPE, Non-RPE, or APE CEO compensation plans. Industries with equal values 

receive the same rank. 

 
Panel A: Top 10 rank of upstreamness 

 

Rank of 

upstreamness 

I-O industry Mean 

upstreamness 

Rank of RPE (%) 

(1 for RPE; 

0 for Non-RPE) 

Mean percentage of 

RPE (%) 

 

1 Mining, except oil and gas 3.3503 6 50.5952 

2 Primary metals 3.3034 11 37.8641 

3 Forestry, fishing, and related activities 3.1886 1 89.4737 

4 Oil and gas extraction 3.1678 10 40.625 

5 Pipeline transportation 2.9810 9 42.9825 

6 Other transportation and support activities 2.9123 51 9.1743 

7 Rail transportation 2.8744 23 21.9780 

8 Paper products 2.8288 7 47.9042 

9 Fabricated metal products  2.6715 15 28.7356  

10 Warehousing and storage 2.6457 54 7.6923 

Panel B: Bottom 10 rank of upstreamness 

 

Rank of 

upstreamness 

I-O industry Mean 

upstreamness 

Rank of RPE (%) 

(1 for RPE; 

0 for Non-RPE) 

Mean percentage of 

RPE (%) 

 

53 Apparel and leather and allied products 1.1463 39 13.5593 

54 Motor vehicle and parts dealers 1.1244 47 10.8434 

55 Amusements, gambling, and recreation industries 1.1029 21 24.3243  

56 Funds, trusts, and other financial vehicles 1.1000 26 20.0472 

57 Educational services 1.0943 56 6.3830 

58 General merchandise stores 1.0438 34 15.7635 

59 Ambulatory health care services 1.0405 58 5.6452 

60 Nursing and residential care facilities 1.0158 61 0.0000 

61 Food and beverage stores 1.0143 57 5.7692 

62 Hospitals 1.0025 44 12.2222 
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Table 6. Industry-level Tobit regressions of RPE use and supplier network position measures  
For models (1) to (3), the dependent variable is the percentage of firms using RPE among firms using either RPE plans or firms without RPE plans in a given 

summary I-O year from 1998 to 2014. For models (4) to (6), the dependent variable is the percentage of firms using RPE among firms using either RPE plans or 

APE plans. For models (7) to (9), the dependent variable equals the percentage of firms using self-selected peers among firms using RPE plans either with self-

selected peers or with broad-index peers. We fit a Tobit model with left-censored observations at 0 and right-censored observations at 1. We use lagged values of 

regressors, which are defined in Appendix A. Year fixed effects are included in all models. Marginal effects computed for the expected value of the dependent 

variable conditional on being uncensored are reported in brackets. Z-values based on robust standard errors clustered by summary-level I-O code are reported in 

parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. — indicates not applicable. 

 
 Percentage of RPE  

(1 for RPE; 0 for Non-RPE) 

Percentage of RPE  

(1 for RPE; 0 for APE) 

Percentage of self-selected peers RPE  

(1 for self-selected peers RPE;  

0 for broad index peers RPE) 

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)  

 

Ln(1+Supplier Degree 

Centrality) 

0.0379***      0.0478***     -0.1244***     

(5.19)     (5.39)     (-4.81)     

[0.0172]     [0.0235]     [-0.0443]     

                   

Ln(1+Supplier 

Eigenvector 

Centrality) 

  0.1662*     0.2616*     -1.4799***   

  (1.83)     (1.86)     (-4.39)   

  [0.0648]       [0.1307]     [-0.5195]   

                   

Ln(Upstreamness)     0.2346***     0.3170***     -0.2321*** 

    (8.54)     (10.12)     (-3.03) 

     [0.1105]     [0.1566]     [-0.0868] 

                

Constant -0.4851 *** -0.3925*** -0.5309*** 0.0327 0.1277** -0.0548 0.9901*** 0.7963*** 0.8251*** 

 (-4.73) (-3.91) (-5.45) (0.61) (2.54) (-1.08) (7.65) (6.85) (6.58) 

 [—] [—] [—] [—] [—] [—] [—] [—] [—] 

/sigma 0.2844 0.2864 0.2728   0.3482 0.3511 0.3309 0.6408 0.6419 0.6453 

Pseudo R2 0.2202 0.1986 0.2781 0.0709 0.0527 0.1345 0.0282 0.0225 0.0152 

Observations 1,012 1,012 1,012 1,012 1,012 1,012 753 753 753 
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Table 7. Industry-level Tobit regressions of RPE use and supplier network position measures including rival return correlation 
This table reports regression results for the same specifications as Table 6 but with rival return correlation added as a control variable. Rival return correlation I-O 

is the equal-weighted rival return correlation of all publicly traded firms on the CRSP/COMPUSTAT merged database in a given I-O industry code. We fit a Tobit 

model with left-censored observations at 0 and right-censored observations at 1. We use lagged values of regressors, which are defined in Appendix A. Year fixed 

effects are included in all models. Marginal effects computed for the expected value of the dependent variable conditional on being uncensored are reported in 

brackets. Z-values based on robust standard errors clustered by summary-level I-O code are reported in parentheses. *, **, and *** indicate significance at the 10%, 

5%, and 1% levels, respectively. — indicates not applicable. 

 
 Percentage of RPE  

(1 for RPE; 0 for Non-RPE) 

Percentage of RPE  

(1 for RPE;0 for APE) 

Percentage of self-selected peers RPE  

(1 for self-selected peers RPE;  

0 for broad index peers RPE) 

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)  

 

Ln(1+Supplier Degree 

Centrality) 

0.0489***      0.0618***     -0.1017***     

(6.87)     (7.24)     (-3.95)     

[0.0232]     [0.0285]     [-0.0372]     

                   

Ln(1+Supplier Eigenvector 

Centrality) 

  0.3940***     0.5537***     -1.0966***   

  (3.68)     (4.16)     (-3.22)   

  [0.1845]       [0.2260]     [-0.4189]   

                   

Ln(Upstreamness)     0.2027***     0.2763***    -0.3022*** 

    (7.92)     (9.45)     (-3.95) 

     [0.0958]     [0.1454]     [-0.0929] 

          

Rival return correlation I-O  0.8579*** 0.8263*** 0.6546*** 1.1750*** 1.1446*** 0.9033*** 1.1694*** 1.1870*** 1.5722*** 

 (6.66) (6.36) (5.32) (8.09) (7.92) (6.45) (3.72) (4.35) (5.84) 

 [0.4131] [0.4038] [0.3681] [0.3697] [0.3590] [0.3139] [0.2973] [0.3070] [0.3526] 

          

Constant -0.7225*** -0.6191*** -0.6663*** -0.3076*** -0.1957*** -0.2631*** 0.6045*** 0.4298*** 0.4401*** 

 (-7.24) (-6.30) (-7.02) (-5.06) (-3.39) (-4.81) (3.93) (3.04) (3.19) 

 [—] [—] [—] [—] [—] [—] [—] [—] [—] 

/sigma 0.2676 0.2711 0.2618 0.3248 0.3295 0.3154 0.6295 0.6307 0.6273 

Pseudo R2 0.3135 0.2821 0.3365 0.1609 0.1348 0.1924 0.0415 0.0359 0.0396 

Observations 1,012 1,012 1,012 1,012 1,012 1,012 753 753 753 
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Table 8. Industry-level Tobit regressions of RPE use and supplier network position measures including additional controls 

This table reports regression results including important I-O industry characteristics as control variables. We fit a Tobit model with left-censored observations at 0 

and right-censored observations at 1. Year fixed effects are included in all models. Marginal effects computed for the expected value of the dependent variable 

conditional on being uncensored are reported in brackets. Z-values based on robust standard errors clustered by summary-level I-O code are reported in parentheses. 

*, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. — indicates not applicable. 

 Percentage of RPE 

(1 for RPE; 0 for Non-RPE) 

Percentage of RPE 

(1 for RPE; 0 for APE) 

Percentage of self-selected peers 

RPE 

(1 for self-selected peers RPE; 

0 for broad index peers RPE) 

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Ln(1+Supplier Degree  0.0425***   0.0565***   -0.1153***   

Centrality) (5.22)   (5.66)   (-3.75)   

 [0.0217]   [0.0292]   [-0.0396]   

Ln(1+Supplier Eigenvector   0.3186***   0.5005***   -1.6017***  

Centrality)  (2.64)   (3.23)   (-3.91)  

  [0.1725]   [0.2646]   [-0.5586]  

Ln(Upstreamness)   0.2086***   0.2825***   -0.3094*** 

   (8.16)   (9.23)   (-3.31) 

   [0.1038]   [0.1443]   [-0.1026] 

Rival return correlation I-O 0.9482*** 0.9316*** 0.8117*** 1.1457*** 1.1230*** 0.9654*** 1.2219*** 1.2024*** 1.5159*** 

 (8.50) (8.22) (7.31) (8.71) (8.45) (7.44) (3.45) (3.40) (4.08) 

 [0.4579] [0.4459] [0.3951] [0.4440] [0.4287] [0.3630] [0.3486] [0.3534] [0.4386] 

HHI -0.1211 -0.1489 -0.2660* -0.0824 -0.1109 -0.2905* 0.2174 0.2241 0.6575* 

 (-0.75) (-0.92) (-1.77) (-0.45) (-0.60) (-1.72) (0.63) (0.65) (1.79) 

 [-0.0274] [-0.0397] [-0.1024] [-0.0060] [-0.0193] [-0.1151] [0.0377] [0.0383] [0.1880] 

Government spending -0.3944*** -0.4304*** -0.3074*** -0.4970*** -0.5434***  -0.3734*** 1.3759***   1.4062*** 1.1714*** 

 (-5.73) (-6.23) (-4.53) (-6.39) (-6.96) (-4.93) (4.13) (4.22) (3.55) 

 [-0.1845] [-0.2041] [-0.1421] [-0.2631] [-0.2877] [-0.1988] [0.4292] [0.4424] [0.3589] 

TNIC total similarity I-O 0.0016 0.0016 0.0021** 0.0025** 0.0023 0.0032*** 0.0108*** 0.0125*** 0.0090*** 

 (1.52) (1.40) (2.15) (1.99) (1.60) (2.75) (3.04) (2.92) (2.81) 

 [0.0009] [0.0009] [0.0012] [0.0012] [0.0011] [0.0016]  [0.0033] [0.0040] [0.0027] 

Density of common ownership 0.1214 0.1169 0.2585** 0.1388 0.1333 0.3188*** 0.5833* 0.6137* 0.3639 

 (1.15) (1.09) (2.45) (1.11) (1.06) (2.59) (1.83) (1.92) (1.09) 

 [0.1815] [0.1789] [0.2466] [0.1181] [0.1153] [0.2077] [0.0965] [0.1102] [0.0266] 

Industry-market return  -0.1016 -0.0653 -0.0317 -0.1588 -0.1160 -0.0679 -0.3429 -0.3768 -0.5241 

correlation (-0.79) (-0.51) (-0.25) (-1.13) (-0.82) (-0.51) (-1.11) (-1.21) (-1.62) 

 [-0.0875] [-0.0722] [-0.0499] [-0.1503] [-0.1315] [-0.0998] [-0.1281] [-0.1322] [-0.1910] 

Total sales for Incentive lab -0.1091 -0.1166 -0.0552 -0.1382 -0.1478 -0.0610 0.2230 0.2356 0.1504 

/Total sales for Compustat (-1.06) (-1.10) (-0.56) (-1.14) (-1.18) (-0.50) (1.02) (1.03) (0.67) 

 [-0.0509] [-0.0548] [-0.0235] [-0.0782] [-0.0832] [-0.0384] [0.0777] [0.0821] [0.0538] 

Constant -0.7420*** -0.6582*** -0.7850*** -0.1462* -0.0429 -0.2120*** 0.4195** 0.2576 0.3406* 

 (-5.43) (-4.81) (-5.76) (-1.86) (-0.58) (-2.94) (2.10) (1.42) (1.78) 

 [—] [—] [—] [—] [—] [—] [—] [—] [—] 

/sigma 0.2635 0.2663 0.2569 0.3214 0.3254 0.3111 0.6451 0.6437 0.6460 

Pseudo R2 0.3803 0.3580 0.4138 0.2061 0.1861 0.2431 0.0709 0.0691 0.0671 

Observations 960 960 960 960 960 960 712 712 712 
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Table 9. Firm-level logistic regressions of RPE use and supplier network position measures 

including full set of controls  
For models (1) to (3), the dependent variable equals one if a firm uses RPE plans in a given firm-year from 1998 to 2014 

and equals zero if the firm does not use RPE plans (Non-RPE). For models (4) to (6), the dependent variable equals one 

if a firm uses RPE plans in a given firm-year from 1998 to 2014 and equals zero if the firm uses APE plans. For models 

(7) to (9), the dependent variable equals one for RPE plans with self-selected peers and zero for RPE plans with broad-

index peers. We use lagged values of regressors, which are defined in Appendix A. Marginal effects evaluated at the 

means are reported in brackets. Z-values are based on robust standard errors clustered by firm and by year (two-way) 

and are reported in parentheses. Year fixed effects are included in all models. *, **, and *** indicate significance at the 

10%, 5%, and 1% levels, respectively. — indicates not applicable. 

 

 1 for RPE; 

0 for Non-RPE 

1 for RPE; 

0 for APE 

1 for self-selected peers RPE;  

0 for broad-index peers RPE 

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Ln(1+Supplier 

Degree 

Centrality) 

0.0831***   0.0954***   -0.2905***   

(2.74)   (2.96)    (-3.44)    

[0.0093]   [0.0172]    [-0.0566]    

Ln(1+Supplier 

Eigenvector 

Centrality) 

 0.0753*   0.0931**   -0.2513***  

 (1.88)   (2.28)   (-3.74)  

 [0.0081]   [0.0166]   [-0.0493]  

Ln(Upstreamness)   0.4703***   0.5606***   -0.9285*** 

  (4.88)   (5.62)   (-4.14) 

  [0.0523]   [0.1010]    [-0.1812] 

Rival return 

correlation 

1.5185*** 1.4779*** 1.4411*** 1.5535*** 1.5233*** 1.4677*** 2.0948*** 2.0939*** 2.2319*** 

(7.79) (7.41) (7.39) (7.80) (7.41) (7.35) (5.97) (5.88) (6.30) 

[0.1692] [0.1673] [0.1604] [0.2800] [0.2785] [0.2643] [0.4084] [0.4111] [0.4357] 

Control variables 

HHI -0.2916 -0.3549 -0.3474 -0.5159** -0.5871** -0.5847** -3.0100*** -5.3032*** -1.6377* 

 (-1.33) (-1.57) (-1.60) (-2.20) (-2.44) (-2.53) (-2.72) (-4.03) (-1.69) 

 [-0.0325] [-0.0402] [-0.0387] [-0.0930] [-0.1073] [-0.1053] [-0.5868] [-1.0412] [-0.3197] 

Density of 

common 

ownership 

1.3119*** 1.2883*** 1.5570*** 1.1071** 1.0695** 1.3895*** 2.3783*** 2.3751*** 2.1678*** 

(2.89) (2.78) (3.42) (2.42) (2.28) (3.03) (2.80) (2.81) (2.56) 

[0.1461] [0.1459] [0.1733] [0.1995] [0.1955] [0.2502] [0.4636] [0.4663] [0.4232] 

Industry-market -0.1888 -0.1473 -0.0180 -0.2536 -0.2299 -0.0668 -1.2706*** -1.3163*** -1.6384*** 

return correlation (-0.98) (-0.74) (-0.09) (-1.27) (-1.11) (-0.34) (-3.34) (-3.36) (-4.29) 

[-0.0210] [-0.0167] [-0.0020] [-0.0457] [-0.0420] [-0.0120] [-0.2477] [-0.2584] [-0.3198] 

Government 

spending 

-0.7326*** -0.8365*** -0.6302** -0.8575*** -0.8904*** -0.7393*** -0.2453 0.5169 -0.6379 

(-2.71) (-2.62) (-2.32) (-3.18) (-2.69) (-2.73) (-0.41) (0.82) (-1.05) 

[-0.0816] [-0.0947] [-0.0702] [-0.1545] [-0.1628] [-0.1331] [-0.0478] [0.1015] [-0.1245] 

TNIC total  0.0178*** 0.0198*** 0.0137** 0.0310*** 0.0344***   0.0260***  0.0208 0.0266* 0.0295* 

similarity (2.72) (2.93) (2.05) (4.08) (4.36) (3.48) (1.33) (1.66) (1.88) 

 [0.0020] [0.0022] [0.0015] [0.0056] [0.0063] [0.0047] [0.0041] [0.0052] [0.0058] 

Multi-

segment (0,1) 

0.3624*** 0.3370*** 0.3331*** 0.3093*** 0.2847*** 0.2703*** 0.0050 0.1399 0.0513 

(5.48) (4.95) (5.04) (4.48) (3.99) (3.91) (0.04) (1.02) (0.38) 

[0.0404] [0.0382] [0.0371] [0.0557] [0.0520] [0.0487] [0.0010] [0.0275] [0.0100] 

S&P 500 0.4525*** 0.4397*** 0.4370*** 0.4705*** 0.4513***   0.4499*** 0.0146 0.0195 0.0670 

(6.55) (6.25) (6.31) (6.46) (6.08) (6.17) (0.10) (0.14) (0.48) 

[0.0504] [0.0498] [0.0487] [0.0848] [0.0825] [0.0810] [0.0029] [0.0038] [0.0131] 

Ln(Sales) 0.1762***   0.2085***   0.1948*** 0.1548*** 0.1905*** 0.1769*** -0.0269 -0.0631 -0.0564 

(5.94) (6.87) (6.49) (5.03) (6.05) (5.73) (-0.47) (-1.08) (-0.97) 

[0.0196] [0.0236] [0.0217] [0.0279] [0.0348] [0.0319] [-0.0053] [-0.0124] [-0.0110] 

ROA_Indadj 0.0352   0.0811 -0.0271 -0.0947 -0.0759 -0.1920 0.8896** 0.8354* 1.0571** 

(0.16) (0.36) (-0.12) (-0.39) (-0.31) (-0.78) (1.99) (1.90) (2.35) 

[0.0039] [0.0092] [-0.0030] [-0.0171] [-0.0139] [-0.0346] [0.1734] [0.1640] [0.2063] 

Return_Indadj 0.4947*** 0.4976*** 0.4862*** 0.4973***   0.5020*** 0.4891*** 0.0781 0.0943 0.0836 

 (7.67) (7.41) (7.53) (6.82) (6.60) (6.69) (0.68) (0.79) (0.72) 

 [0.0551] [0.0563] [0.0541] [0.0896] [0.0918] [0.0881] [0.0152] [0.0185] [0.0163] 
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Table 9 (continued) 
 

Tobin’s Q -0.2058*** -0.2132*** -0.1943*** -0.2036***   -0.2092*** -0.1907*** -0.0953 -0.1161* -0.1053* 

(-6.12) (-6.29) (-5.81) (-5.59) (-5.67) (-5.29) (-1.51) (-1.78) (-1.66) 

[-0.0229] [-0.0241] [-0.0216] [-0.0367] [-0.0382] [-0.0344] [-0.0186] [-0.0228] [-0.0206] 

PP&E/assets 1.0835*** 0.9947*** 0.9080*** 1.2250*** 1.1694*** 1.0291***   1.3993***  1.4306*** 1.7820*** 

 (7.55) (6.80) (6.40) (8.06) (7.53) (6.89) (4.41) (4.43) (5.22) 

 [0.1207] [0.1126] [0.1011] [0.2208] [0.2138] [0.1853] [0.2728] [0.2809] [0.3478] 

σReturn -5.2580*** -5.0622*** -5.0396*** -4.9608*** -4.8171*** -4.7313*** 2.6947* 2.8159** 2.5506* 

 (-7.03) (-6.61) (-6.73) (-6.34) (-5.97) (-6.05) (1.91) (2.01) (1.79) 

 [-0.5858] [-0.5731] [-0.5610] [-0.8940] [-0.8806] [-0.8521] [0.5253] [0.5529] [0.4979] 

σCF -0.3453** -0.2137 -0.3230* -0.2693 -0.1696 -0.2536 1.2409*** 1.2489*** 1.1727***    

 (-2.06) (-1.30) (-1.95) (-1.53) (-0.97) (-1.47) (3.20) (3.17) (3.02) 

 [-0.0385] [-0.0242] [-0.0360] [-0.0485] [-0.0310] [-0.0457] [0.2419] [0.2452] [0.2289] 

Ln (1+CEO 

tenure) 

-0.1348*** -0.1221*** -0.1336*** -0.0823* -0.0671   -0.0807*   -0.0924 -0.1052 -0.1083 

(-3.04) (-2.71) (-3.01) (-1.72) (-1.37) (-1.68) (-1.02) (-1.14) (-1.19) 

[-0.0150] [-0.0138] [-0.0149] [-0.0148] [-0.0123] [-0.0145] [-0.0180] [-0.0207] [-0.0211] 

New and outside 

CEO (0,1) 

-0.1458 -0.1107 -0.1434 -0.0541 -0.0091 -0.0545 -0.3356 -0.3955* -0.3046 

(-1.22) (-0.91) (-1.21) (-0.43) (-0.07) (-0.44) (-1.55) (-1.80) (-1.40) 

[-0.0162] [-0.0125] [-0.0160] [-0.0098] [-0.0017] [-0.0098] [-0.0654] [-0.0776] [-0.0595] 

CEO employment 

contract (0,1) 

0.0297 0.0090 0.0391 -0.0143 -0.0318 -0.0034 -0.0770 -0.0972 -0.0940 

(0.46) (0.14) (0.60) (-0.21) (-0.46) (-0.05) (-0.62) (-0.76) (-0.75) 

[0.0033] [0.0010] [0.0044] [-0.0026] [-0.0058] [-0.0006] [-0.0150] [-0.0191] [-0.0183] 

Founder (0,1) -0.8519*** -0.8209*** -0.8375*** -0.7865*** -0.7474*** -0.7625*** -0.2807 -0.2437 -0.3257 

 (-6.22) (-5.94) (-6.09) (-5.44) (-5.11) (-5.22) (-0.99) (-0.86) (-1.13) 

 [-0.0949] [-0.0929]   [-0.0932] [-0.1417] [-0.1366] [-0.1373] [-0.0547] [-0.0478] [-0.0636] 

CEO duality (0,1) 0.2369***   0.1949*** 0.2229*** 0.2243*** 0.1835*** 0.2045*** -0.1572 -0.1879 -0.0944 

 (3.69) (2.98) (3.47) (3.37) (2.70) (3.07) (-1.31) (-1.54) (-0.77) 

 [0.0264] [0.0221] [0.0248] [0.0404] [0.0336] [0.0368] [-0.0307] [-0.0369] [-0.0184] 

CEO quality -0.2022 -0.2235 -0.1748 -0.2013 -0.2249 -0.1550 0.0308 0.0873 -0.1276 

 (-0.99) (-1.07) (-0.86) (-0.93) (-1.02) (-0.72) (0.08) (0.23) (-0.35) 

 [-0.0225] [-0.0253] [-0.0195] [-0.0363] [-0.0411] [-0.0279] [0.0060] [0.0171] [-0.0249] 

Comp consultant 

(0,1) 

0.8726*** 0.8543*** 0.8604*** 0.8277*** 0.8038*** 0.8060***  -0.3777 -0.4063* -0.2989 

(9.73) (9.38) (9.61) (8.49) (8.07) (8.26) (-1.60) (-1.69) (-1.28) 

[0.0972] [0.0967] [0.0958] [0.1491] [0.1469] [0.1452] [-0.0736] [-0.0798] [-0.0583] 

Top5_Instown 0.7094*** 0.7357*** 0.7331*** 0.6216** 0.6274** 0.6438*** -0.3292 -0.4636 -0.3298 

 (2.94) (3.03) (3.04) (2.50) (2.48) (2.59) (-0.72) (-1.03) (-0.72) 

 [0.0790] [0.0833] [0.0816] [0.1120] [0.1147] [0.1159] [-0.0642] [-0.0910] [-0.0644] 

Constant -3.5366*** -3.6498*** -3.7873*** -3.3638*** -3.4295*** -3.6478*** 0.6526 -0.2955 0.4946 

 (-8.73) (-8.97) (-9.25) (-8.03) (-8.05) (-8.67) (0.78) (-0.38) (0.61) 

 [—] [—] [—] [—] [—] [—] [—] [—] [—] 

Pseudo R2 0.2064 0.2068 0.2079 0.1620 0.1670 0.1644 0.0978 0.1011 0.1003 

Observations 10,321 10,321 10,321 7,307 7,307 7,307 2,073 2,073 2,073 
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Table 10. Additional firm-level regressions of RPE use and supplier network position 

measures 
This table reports regression results for the same specifications as Table 9 but with the following changes. In panel A, 

we define industries using the detailed-level industry codes from the 2002 BEA I-O tables. In panel B, we exclude 

firms that have their summary-level I-O industry codes changed during the sample period. In Panel C, we split the 

sample observations into those from 1998 to 2005 (pre-SEC new disclosure rules period) and those from 2007 to 2014 

(post-SEC new disclosure rules period). Z-values are based on robust standard errors clustered by firm and by year 

(two-way) and are reported in parentheses. Year fixed effects are included in all models. *, **, and *** indicate 

significance at the 10%, 5%, and 1% levels, respectively. 

 

Panel A: Detailed-level industry definitions from the 2002 BEA I-O tables 
 1 for RPE; 

0 for Non-RPE 

1 for RPE; 

0 for APE 
1 for self-selected peers RPE; 

0 for broad index peers RPE 
Model (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Ln(1+Supplier  0.0491**  0.0421**  -0.1523***  
Degree) (2.43)   (2.01)   (-4.49)   
Ln(1+Supplier   0.0397***  0.0437***  -0.0546** 
Eigenvector)  (3.21)   (3.30)   (-2.18)  
Ln(Upstreamness)   0.2966***  0.3887***  -0.6742*** 
   (3.70)   (4.79)   (-4.20) 

Pseudo R2 0.2051 0.2119 0.2167 0.1759 0.1787 0.1734 0.1129 0.1099 0.1289 
Observations 8,817 8,817 8,817 6,471 6,471 6,471 1,781 1,781 1,781 
 

Panel B: Excluding firms with summary-level industry code changes during the sample period 

 1 for RPE; 

0 for Non-RPE 

1 for RPE; 

0 for APE 

1 for self-selected peers RPE; 

0 for broad index peers RPE 

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Ln(1+Supplier  0.1010***  0.1161***  -0.2904***  

Degree) (3.20)   (3.46)   (-3.08)   

Ln(1+Supplier   0.1279***  0.1814***  -0.2592*** 

Eigenvector)  (2.69)   (3.69)   (-3.48)  

Ln(Upstreamness) 0.5816***  0.6959***  -0.9028*** 

   (5.72)   (6.59)   (-3.62) 

Pseudo R2 0.2013 0.2373 0.2037 0.1560 0.2001 0.1598 0.1136 0.1194 0.1158 

Observations 9,274 9,274 9,274 6,465 6,465 6,465 1,852 1,852 1,852 

 

Panel C: Results for subsamples before and after the 2006 SEC executive compensation disclosure rules 

 1 for RPE; 

0 for Non-RPE 

1 for RPE; 

0 for APE 

1 for self-selected peers RPE;  

0 for broad index peers RPE 

 Pre-2006 Post-2006 Pre-2006 Post-2006 Pre-2006 Post-2006 

Model SEC rule SEC rule SEC rule SEC rule SEC rule SEC rule 

Ln(1+Supplier  0.0889* 0.0851** 0.1173* 0.0964** -0.2885* -0.4042*** 

Degree) (1.70) (2.16) (1.92) (2.40) (-1.66) (-3.74) 

Pseudo R2 0.2041 0.1570 0.1925 0.1491 0.1425 0.1205 

Observations 4,775 4,891 2,271 4,486 523 1,427 

Ln(1+Supplier  0.0803 0.0781 0.1665* 0.0790 -0.1850 -0.3275*** 

Eigenvector) (1.05) (1.53) (1.88) (1.52) (-1.28) (-3.81) 

Pseudo R2 0.2593 0.2068 0.2537 0.2026 0.1396 0.1228 

Observations 4,775 4,891 2,271 4,486 523 1,427 

Ln(Upstream 0.5057*** 0.4489*** 0.6135*** 0.5642*** -1.1021** -0.9160*** 

ness) (2.94) (3.63) (3.25) (4.49) (-2.38) (-3.33) 

Pseudo R2 0.2059 0.1584 0.1953 0.1514 0.1491 0.1183 

Observations 4,775 4,891 2,271 4,486 523 1,427 
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Table 11. Logistic regressions of switching in the use of RPE plans and supplier network position measures 
The dependent variable in Model (1) equals one for firms switching from Non-RPE plans in year t-1 to RPE plans in year t and zero for firms continuing with 

Non-RPE plans in year t. The dependent variable in Model (2) equals one for firms switching from RPE plans in year t-1 to non-RPE plans in year t and zero 

for firms continuing with RPE plans in year t. The dependent variable in model (3) equals one for firms switching from APE in year t-1 to RPE plans in year 

t and zero for firms continuing with APE plans in year t. The dependent variable in model (4) equals one for firms switching to APE plans in year t and zero 

for firms continuing with RPE plans in year t. The dependent variable in model (5) equals one for firms switching from broad-index peers RPE in year t-1 to 

self-selected peers RPE plans in year t and zero for firms continuing with broad-index peers RPE plans in year t. The dependent variable in model (6) equals 

one for firms switching to broad-index peers RPE plans in year t and zero for firms continuing with self-selected peers RPE plans in year t. For firm-year 

observations with RPE, the dependent variable in model (7) equals one for the first year a firm grants RPE to its CEO. Variables are defined in Appendix A. 

All models include controls from Table 9, a constant, and year fixed effects. Z-values are based on robust standard errors clustered by firm and by year (two-

way) and are reported in parentheses. Marginal effects evaluated at the means are reported in brackets. *, **, and *** indicate significance at the 10%, 5%, 

and 1% levels, respectively. 

 

 Non-RPEt-1→RPEt 

  

RPEt-1→Non-RPEt 

  

APEt-1→RPEt 

  

RPEt-1→APEt 

  

Broad Indext-1 

→Self-selectt 

  

Self-selectt-1 

→Broad Indext 

Model (1) (2) (3) (4) (5) (6)  
 

Panel A: I-O network centrality using Ln(1+Supplier Degree Centrality)  

 

Ln(1+Supplier Degree 

Centrality) 

0.1213*** -0.1701** 0.0956** -0.1194* -0.4023** 0.5911*** 

(3.38) (-2.03) (2.37) (-1.89) (-2.02) (3.43) 

[0.0053] [-0.0138]  [0.0060] [-0.0084] [-0.0290] [0.0150] 

Pseudo R2 0.1216 0.1183 0.0836 0.1145 0.1611 0.1489 

Observations 8,679 2,421 5,390 2,476 677 1,501 

Panel B: I-O network centrality using Ln(1+Supplier Eigenvector Centrality)  

 

Ln(1+Supplier 

Eigenvector Centrality) 

0.0892* -0.2208*** 0.1131*** -0.2297*** -0.2813* 0.3575** 

(1.80) (-2.56) (2.67) (-3.11) (-1.87) (2.48) 

[0.0038] [-0.0108] [0.0084] [-0.0169] [-0.0204] [0.0096] 

Pseudo R2 0.1221 0.1165 0.0844 0.1214 0.1518 0.1424 

Observations 8,679 2,421 5,390 2,476 677 1,501 

Panel C: I-O network centrality using Ln(Upstreamness)  

 

Ln(Upstreamness) 0.3506*** -0.6305*** 0.4578***   -0.8288***   -1.0547** 0.5169 

 (2.57) (-2.77) (2.90) (-3.37) (-2.04) (1.01) 

 [0.0203] [-0.0597] [0.0337] [-0.0642] [-0.0613] [0.0101] 

Pseudo R2 0.1217 0.1139 0.0838 0.1153 0.1649 0.1461 

Observations 8,679 2,421 5,390 2,476 677 1,501 
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Table 12. Descriptive statistics of matched pairs of RPE firms and chosen peers 
Peers are self-selected or the index members of S&P 500 if index is performance benchmark. In the last two columns, 

the sample is partitioned by yearly median values of RPE firms’ supplier degree centrality. *, **, and *** denote that 

means in the high and low subsample are significantly different at the 10%, 5%, and 1% level, respectively.  

 

 Overall sample High centrality Low centrality 

 Mean Median Std. dev. Mean Mean 

Supplier network position match and performance correlation match   

RPE is peer’s supplier, or rival (%) 76.29% 100.00% 42.53% 91.39% 67.49%*** 

Peer is RPE’s supplier, or rival (%) 73.83% 100.00% 43.96% 80.59% 74.57%*** 

 RPE is peer’s supplier (%) 72.70% 100.00% 44.55% 91.38% 59.32%*** 

 Peer is RPE’s supplier (%) 70.25% 100.00% 45.72%  80.58% 66.39%*** 

 RPE and peer are rivals (%) 51.46% 100.00% 49.98% 60.99% 46.28%*** 

Pairwise closeness to suppliers 0.7058 1.0000 0.3362 0.7552 0.6470*** 

Supplier degree centrality of Peer 26.6707 29.000 16.045 33.5706 18.5082*** 

Absolute difference in Ln(1+Supplier degree 

centrality)   

0.4881 0.0000 0.7555 0.4190 0.5700*** 

Supplier eigenvector centrality of Peer 0.1450 0.1555 0.0908 0.2117 0.0655*** 

Absolute difference in Ln(1+Supplier eigenvector 

centrality) 

0.5061 0.0000 0.8162  0.4125 0.6212*** 

Upstreamness of peers 2.0059 1.9181 0.5544 2.0927 1.9807*** 

Absolute difference in Ln(Upstreamness) 0.1576 0.0000 0.2421 0.1235 0.2749*** 

Pairwise returns correlation 0.463 0.5200 0.3102 0.256 0.215*** 

Pairwise EPS correlation 0.234 0.2120 0.3317 0.474 0.455*** 

Pairwise TNIC similarity 0.1043 0.0948 0.0867 0.1115 0.0958*** 

Performance match    

Absolute difference in Ln(Sales) 1.045 0.823   0.8843  1.029 1.063*** 

Dummy (ROA within 50–200%)   72.28%  100% 44.76% 75.00% 69.40%*** 

Dummy (RET within one SD & positive) 43.95% 0.00% 49.63%  43.20% 44.80%*** 

Dummy (RET within one SD & negative) 43.12% 0.00% 49.53% 46.70% 38.90%*** 

Size and index membership match   

Match (Multi business segments)   52.95% 100% 49.91% 64.90% 41.10%*** 

Match (Single business segment)   13.62%  0.00% 34.30%  8.30% 18.90%*** 

Match (Multi geo-segments) (%) 65.44%  100% 47.56%  55.80% 74.10%*** 

Match (Single geo-segment) (%) 17.81%  0.00% 38.26% 26.80% 9.70%*** 

Dummy (Sales within 50–200%) 43.55% 0.00% 49.58%  44.10% 42.90%** 

Dummy (Assets within 50–200%) 43.34% 0.00% 49.56% 43.60% 43.00% 

Dummy (Market cap within 50–200%) 44.49%  0.00% 49.70%  46.40% 42.50%*** 

Match (Dow 30 membership) 1.14% 0.00% 10.61% 1.60% 0.67%*** 

Peer is Dow 30 if RPE firm is Dow 30 34.76% 0.00% 47.64% 41.29% 23.87%*** 

Match (S&P 500 membership) 37.39%    0.00% 48.39% 44.00% 34.00%*** 

Peer is S&P 500 if RPE firm is S&P 500 73.92% 100% 43.91% 78.79% 67.53%*** 

Match (S&P MidCap 400 membership) 8.24%   0.00% 27.50%   9.90% 7.30%*** 

Peer is MidCap 400 if RPE firm is MidCap 400 26.03% 0.00% 43.88% 31.12% 20.62%*** 

Match (S&P SmallCap 600 membership) 1.02%   0.00% 10.03% 0.62% 1.60%*** 

Peer is SmallCap 600 if RPE firm is SmallCap 600 25.76% 0.00% 43.75% 22.55% 27.53%** 

CEO and governance characteristics match   

Match (CEO is chair) 43.45%  0.00% 49.57%  47.40% 40.30%*** 

Peer CEO is chair if firm CEO is chair 64.78% 100% 47.77% 66.33% 62.47%*** 

Match (CEO is not chair)  13.35% 0.00% 34.01%  10.80% 15.60%*** 

Peer CEO is not chair if firm CEO is not chair 40.94% 0.00% 49.18% 37.94% 43.98%*** 

Dummy (CEO quality within one SD & positive) 31.27% 0.00% 46.36% 29.20% 32.20%*** 

Dummy (CEO quality within one SD & negative) 33.95%  0.00% 47.36% 34.70% 33.60% 

Match (CEO is founder) 0.72% 0.00% 8.44% 0.82% 0.68% 

Peer CEO is founder if firm CEO is founder 11.99% 0.00% 32.50%   17.32% 8.35%*** 

Match (CEO is not founder) 88.76% 100% 31.59% 91.20% 85.20%*** 
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Table 12 (continued)      

      

Peer CEO is not founder if firm CEO is not founder 94.40% 100% 22.99%  95.73% 92.76%*** 

Match (CEO with employment contract (EC)) 36.99% 0.00% 48.28% 37.10% 36.90% 

Peer CEO is with EC if firm CEO is with EC 73.98%  100% 43.88%  77.67% 70.25%*** 

Match (CEO without employment contract) 23.88% 0.00% 42.64% 25.40% 23.00%*** 

Peer CEO is without EC if firm CEO is without EC 47.76% 0.00% 49.95% 49.70% 50.44% 

Difference in Ln (1+CEO tenure) -0.175 -0.161 1.2261 -1.18 -1.66*** 

Stock market characteristics match and others   

Absolute difference in government spending 0.0311 0.0000 0.0626 0.0229 0.0408*** 

Number of peers 27.16 18.00 53.340 30.90 23.90*** 

Number of peers (exclude S&P 500 index as peers) 18.74 16.00 25.520 19.80 17.90 

Dummy (Peer selected firm) 16.59% 0.00% 37.20% 18.40% 16.10%*** 

Dummy (Talent flows) 1.108%  0.000% 0.1047 1.119% 1.025% 

Dummy (Volatility within one SD) 92.41% 100% 26.48% 94.10% 90.40%*** 
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Table 13. Logistic regressions of CEO RPE peer group selection 

The dependent variable equals one for explicit RPE peers employed by the disclosing firm and zero for other CRSP-

Compustat firms. Explicit RPE peers are either the self-selected or the index members of S&P 500 index as the 

performance benchmark. We use three sets of measures of the absolute differences in network centrality and in 

upstreamness: Absolute difference in Ln(1+Supplier degree centrality), Absolute difference in Ln(1+supplier 

eigenvector centrality), and Absolute difference in Ln(Upstreamness). We use Pairwise closeness to suppliers to 

measure the closeness of RPE firm to its potential peer for model (6). All variables are defined in Appendix A. In all 

models, we include year fixed effects. Z-values are based on robust standard errors clustered at both RPE firm and 

potential peer level and are reported in parentheses.*, **, and *** indicate significance at the 10%, 5%, and 1% levels, 

respectively.  

 

 Dependent Variable: 

1 if explicit RPE peers; 0 otherwise 

Model (1) (2) (3) (4) (5) (6) 

Supplier network position match and performance correlation match 

RPE is peer’s supplier 0.3984***   0.3930*** 0.4348*** 0.3770*** 0.3931*** 

(9.76)  (9.63) (10.28) (9.20) (9.63)   

Peer is RPE’s supplier   0.1099***         

 (2.74)       

RPE and peer are rivals 2.3942*** 2.5424*** 2.2807*** 2.3352*** 2.2901*** 1.9276*** 

 (54.54) (59.13) (45.98) (46.70) (46.64) (16.50) 

Absolute difference in Ln(1+Supplier 

degree centrality)   

    -0.1429***    

  (-4.78)    

Absolute difference in Ln(1+Supplier 

eigenvector centrality)   

   -2.4107***   

   (-7.01)   

Absolute difference in Ln(Upstreamness)       -0.3804***  

    (-5.86)  

Pairwise closeness to suppliers          0.8096*** 

      (4.28) 

Pairwise returns correlation  1.0055*** 0.9994*** 1.0018*** 1.0391*** 1.0091*** 0.9943*** 

 (17.34) (17.23) (17.27) (17.41) (17.40) (17.14) 

Pairwise EPS correlation 0.6435*** 0.6286*** 0.6390*** 0.6494*** 0.6377*** 0.6388*** 

 (11.89) (11.64) (11.81) (11.70) (11.79) (11.81) 

Pairwise TNIC similarity 19.4230*** 19.5960*** 19.3902*** 19.5217*** 19.4025*** 19.4204*** 

 (55.23) (55.78) (55.05) (54.17) (55.14) (55.05) 

Performance match  

Absolute difference in Ln(Sales) -0.7227*** -0.7058*** -0.7257*** -0.7313*** -0.7257*** -0.7236*** 

(-26.77) (-26.24) (-26.88) (-26.59) (-26.88) (-26.80) 

Dummy (ROA within 50–200%) 0.1688*** 0.1765*** 0.1691*** 0.1572*** 0.1672*** 0.1699*** 

(4.56) (4.77) (4.58) (4.17) (4.52) (4.59) 

Dummy (RET within one SD & positive) 0.1970*** 0.2046*** 0.1954*** 0.2086*** 0.1962*** 0.2001*** 

(4.29) (4.46) (4.26) (4.43) (4.27) (4.36) 

Dummy (RET within one SD & negative) 0.1484*** 0.1549*** 0.1474*** 0.1632*** 0.1465*** 0.1492*** 

(3.18) (3.32) (3.16) (3.41) (3.14) (3.19) 

Size and index membership match 

Match (Multi business segments) 0.1289*** 0.1567*** 0.1165*** 0.1412*** 0.1221*** 0.1231*** 

(3.54) (4.32) (3.19) (3.80) (3.35) (3.38) 

Match (Single business segment) -0.0179 -0.0281 -0.0209 -0.0334 -0.0091 -0.0147 

(-0.35) (-0.55) (-0.41) (-0.63) (-0.18) (-0.29) 

Match (Multi geo-segments) 0.2855*** 0.3040*** 0.2649*** 0.3785*** 0.2706*** 0.2613*** 

(6.14) (6.54) (5.67) (7.65) (5.81) (5.58) 

Match (Single geo-segment) 0.8101*** 0.7968*** 0.8061*** 0.6646*** 0.8045*** 0.8089*** 

(8.46) (8.33) (8.40) (5.96) (8.38) (8.43) 

Dummy (Sales within 50–200%) 0.3708*** 0.3593*** 0.3718*** 0.3776*** 0.3715*** 0.3729*** 

(8.15) (7.91) (8.17) (8.12) (8.15) (8.20) 

Dummy (Assets within 50–200%) 0.3049*** 0.3092*** 0.3035*** 0.2752*** 0.3030*** 0.3046*** 

(8.02) (8.16) (7.99) (7.07) (7.97) (8.02) 
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Table 13 (continued) 
 

      

Dummy (Market cap within 50–200%) 0.6040*** 0.6060*** 0.6036*** 0.6152*** 0.6045*** 0.6053*** 

(16.78) (16.83) (16.77) (16.72) (16.79) (16.81) 

Match (Dow 30 membership) 1.6297*** 1.6495*** 1.5957*** 1.6400*** 1.6235*** 1.6305*** 

(12.89) (13.03) (12.66) (12.93) (12.86) (12.91) 

Match (S&P 500 membership) 1.3370*** 1.3423*** 1.3358*** 1.2707*** 1.3423*** 1.3421*** 

(35.75) (35.99) (35.72) (33.18) (35.89) (35.89) 

Match (S&P MidCap 400 membership) 0.1645*** 0.1595*** 0.1609*** 0.1797*** 0.1692*** 0.1613*** 

(2.67) (2.59) (2.62) (2.89) (2.75) (2.62) 

Match (S&P SmallCap 600 membership) 0.1271 0.1356 0.1197 0.1493 0.1218 0.1244 

(1.25) (1.33) (1.18) (1.46) (1.20) (1.22) 

CEO and governance characteristics match 

Match (CEO is chair) 0.1176*** 0.1303*** 0.1195*** 0.1198*** 0.1177*** 0.1173*** 

(3.37) (3.73) (3.42) (3.36) (3.37) (3.36) 

Match (CEO is not chair)  0.1674*** 0.1578*** 0.1674*** 0.1686*** 0.1609*** 0.1645*** 

(3.36) (3.18) (3.36) (3.31) (3.23) (3.30) 

Dummy (CEO quality within one SD & 

positive) 

0.0731* 0.0913** 0.0684* 0.0552 0.0699* 0.078* 

(1.77) (2.21) (1.65) (1.30) (1.69) (1.88) 

Dummy (CEO quality within one SD & 

negative) 

0.2875*** 0.3074*** 0.2822*** 0.2675*** 0.2833*** 0.2911*** 

(7.24) (7.74) (7.11) (6.59) (7.14) (7.33) 

Match (CEO is founder) -0.6596*** -0.6473*** -0.6391*** -0.6099** -0.6504*** -0.6624*** 

(-2.79) (-2.75) (-2.70) (-2.56) (-2.74) (-2.79) 

Match (CEO is not founder) 0.1664*** 0.1984*** 0.1670*** 0.1304** 0.1574*** 0.1656*** 

(3.10) (3.70) (3.12) (2.38) (2.94) (3.09) 

Match (CEO with employment contract) 0.1296*** 0.1247*** 0.1324*** 0.1334*** 0.1290*** 0.1290*** 

(3.04) (2.92) (3.09) (3.04) (3.02) (3.02) 

Match (CEO without employment contract) 0.1118** 0.1182** 0.1060** 0.1318*** 0.1081** 0.1095** 

(2.30) (2.42) (2.18) (2.66) (2.22) (2.25) 

Difference in Ln (1+CEO tenure) 0.0034* 0.0033 0.0032 0.0044** 0.0035* 0.0032 

(1.66) (1.59) (1.56) (2.11) (1.69) (1.57) 

Stock market characteristics match and others  

Absolute difference in government 

spending 

-2.7930*** -2.9846*** -2.7323*** -2.4815*** -2.5934*** -2.5028*** 

(-10.06) (-10.47) (-9.82) (-8.47) (-9.27) (-8.82) 

Number of peers 0.0095*** 0.0094*** 0.0095*** 0.0095*** 0.0096*** 0.0095*** 

 (86.36) (86.51) (86.73) (84.64) (86.22) (86.55) 

Dummy (Peer selected firm) 21.6882 21.7218 21.6988 21.2544 21.6614 21.6875 

(0.05) (0.05) (0.05) (0.06) (0.05) (0.05) 

Dummy (Talent flows) 2.2533*** 2.2535*** 2.2459*** 2.2509*** 2.2565*** 2.2478*** 

 (13.08) (13.09) (13.04) (12.97) (13.11) (13.08) 

Dummy (Volatility within one SD) 0.3356*** 0.3339*** 0.3382*** 0.3435*** 0.3386*** 0.3346*** 

(5.93) (5.90) (5.96) (5.91) (5.97) (5.91) 

Constant -4.5164*** -4.4821*** -4.3779*** -5.5079*** -5.1975*** -4.8550*** 

 (-8.91) (-8.81) (-8.62) (-10.80) (-10.23) (-9.47) 

Year fixed effects Yes Yes Yes Yes Yes Yes 

Number of observations 2,956,485 2,956,485 2,956,485 2,956,485 2,956,485 2,956,485 

Pseudo R-squared 0.5187 0.5184 0.5187 0.5206 0.5189 0.5187 
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Table 14. Descriptive statistics of supplier network position for added/dropped RPE peers 
Panel A reports mean and median values of measures of supplier network centrality and upstreamness for added and 

dropped peers. Panel B reports mean and median values of measures of supplier network centrality and upstreamness 

for added and dropped peers that include only dropped peers that remain in the CRSP-Compustat databases at least 

one year after being dropped. *, **, and *** denote that means (medians) between added peers and dropped peers are 

significantly different at the 10%, 5%, and 1% level, respectively. 

 

 Added peers Dropped peers 

 Mean Median Mean Median 

Panel A: Companies added to and dropped from the performance peer group 

Absolute difference in Ln(1+Supplier degree 

centrality) 

0.4732 0.0000 0.5793*** 0.2353*** 

    

Absolute difference in Ln(1+Supplier 

eigenvector centrality) 

0.5187 0.0000 0.6156*** 0.1739*** 

    

Absolute difference in Ln(Upstreamness) 0.1687 0.0000 0.1880*** 0.03342*** 

     

Pairwise closeness to suppliers 0.6793 1.0000 0.6424*** 0.5000*** 

Panel B: Companies added to performance peer group and dropped from the peer group but also survive 

Absolute difference in Ln(1+Supplier degree 

centrality) 

0.4732 0.0000 0.5603*** 0.1431*** 

    

Absolute difference in Ln(1+Supplier eigenvector 

centrality) 

0.5187 0.0000 0.5937*** 0.0936*** 

    

Absolute difference in Ln(Upstreamness) 0.1687 0.0000 0.1797** 0.0138*** 

     

Pairwise closeness to suppliers 0.6793 1.0000 0.6522*** 0.5000*** 
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Table 15. Selection of CEO performance-benchmarking peers not used for pay-

benchmarking and vice versa 
The dependent variable in panel A equals one for explicit performance-benchmarking peers not used for 

compensation-benchmarking for the RPE disclosing firms and zero for other CRSP-Compustat firms. The dependent 

variable in panel B equals one for compensation-benchmarking peers not used for performance-benchmarking for the 

RPE disclosing firms and zero for other CRSP-Compustat firms. We use four sets of measures of network position 

match: Absolute difference in Ln(1+Supplier degree centrality), Absolute difference in Ln(1+supplier eigenvector 

centrality), Absolute difference in Ln(Upstreamness), and Pairwise closeness to suppliers. All variables are defined in 

Appendix A. All models include control variables from Table 13, a constant, and year fixed effects. Z-values are based 

on robust standard errors clustered at both RPE firm and potential peer level and are reported in parentheses.*, **, and 

*** indicate significance at the 10%, 5%, and 1% levels, respectively.  

 

Panel A: Logistic regressions of the selection of RPE peers exclusive of the pay-benchmarking peers 

Dependent Variable 1 if performance-benchmarking not used for pay-benchmarking;  

0 otherwise 

Model (1) (2) (3) (4) (5) (6)  

Supplier network position match, and talent flows match 

RPE is peer’s supplier 0.2860***   0.1558*** 0.1698*** 0.1515*** 0.1451** 

(2.70)  (2.74) (2.89) (2.65) (2.55) 

Peer is RPE’s supplier   0.3004***      

 (3.45)      

RPE and peer are rivals 2.4035*** 2.6669*** 2.2797*** 2.3082*** 2.3963*** 2.1448*** 

 (37.09) (24.42) (31.36) (31.32) (33.99) (13.84) 

Absolute difference in Ln(1+Supplier 

degree centrality)   

    -0.1448***     

  (-3.63)    

Absolute difference in Ln(1+Supplier 

eigenvector centrality)   

   -2.1854***    

   (-4.88)    

Absolute difference in Ln(Upstreamness)       -0.3531***  

    (-5.58)  

Pairwise closeness to suppliers       0.4484** 

     (2.14) 

Dummy (Talent flows) 2.1462*** 2.2927*** 2.1405*** 2.1886*** 2.1465*** 2.1441*** 

 (7.98) (4.76) (7.98) (8.15) (7.99) (7.98) 

Number of observations 2,939,508 2,939,508 2,939,508 2,939,508 2,939,508 2,939,508 

Pseudo R-squared 0.5005 0.6070 0.5006 0.5022 0.5005 0.5006 

Panel B: Logistic regressions of the selection of pay-benchmarking peers exclusive of RPE peers 

Dependent Variable 1 if pay-benchmarking peer not used for performance-benchmarking; 

0 otherwise 

Model (1) (2) (3) (4) (5) (6)  

Supplier network position match and talent flows match 

RPE is peer’s supplier 0.5981***  0.5716*** 0.6290*** 0.5862*** 0.5591*** 

(14.80)  (14.11) (15.19) (14.51) (13.80) 

Peer is RPE’s supplier  0.5373***     

 (13.04)     

RPE and peer are rivals 1.8343*** 1.9084*** 1.6974*** 1.7542*** 1.7049*** 0.6996*** 

 (39.03) (42.13) (33.35) (34.33) (32.29) (5.28) 

Absolute difference in Ln(1+Supplier 

degree centrality)   

  -0.1941***      

  (-6.74)     

Absolute difference in Ln(1+Supplier 

eigenvector centrality)   

    -3.0043***    

    (-9.01)   

Absolute difference in Ln(Upstreamness)       -0.4924***  

    (-5.23)  

Pairwise closeness to suppliers        3.2081*** 

       (15.22) 

Dummy (Talent flows) 1.5367*** 1.5554*** 1.5381*** 1.3723*** 1.5277*** 1.5080*** 

 (5.17) (5.22) (5.18) (4.31) (5.14) (5.08) 

Number of observations 3,244,078 3,244,078 3,044,078 3,038,833 3,044,042 3,044,078 

Pseudo R-squared 0.4098 0.4091 0.4106 0.4108 0.4100 0.4126 
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Internet Appendix to Supply Network Linkages and CEO Compensation 

Contracts 

 

This Internet Appendix presents additional results. 

List of Internet Appendix Figures 

1. Figure IA1 reports counter-cumulative distribution functions of supplier network position 

measures for two subsamples. 

 

List of Internet Appendix Tables 

1. Table IA1 reports summary statistics for industry-level supplier degree centrality, supplier 

eigenvector centrality, and upstreamness. Industries are based on the 2002 detailed-level I-

O Tables. 

2. Table IA2 reports the top and bottom 10 industries based on supplier eigenvector 

centrality and RPE frequency.  

3. Table IA3 reports summary statistics of industry-level control variables in industry-level 

regressions.  

4. Table IA4 reports the computation of supply network linkage index using principal 

components analysis. 

5. Table IA5 reports Pearson Correlations table of industry-level variables. 

6. Table IA6 reports industry-level Tobit regressions of RPE use and supply network 

linkage index.  

7. Table IA7 reports summary statistics of industry-level characteristics for the firm-

level logistic regressions of RPE use.   

8. Table IA8 reports summary statistics of control variables for the firm-level 

logistic regressions of RPE use.  

9. Table IA9 reports transition matrix on the frequently firms switching from 

RPE (relative performance evaluation) to Non-RPE (APE) or vice versa.  
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Figure IA1. Counter-cumulative distribution functions of supplier network position 

measures for two subsamples 
This figure represents the distribution of summary-level I-O industries’ supplier degree centrality, supplier eigenvector 

centrality, and upstreamness in log-log scale. Blue dots indicate the empirical counter-cumulative distribution function 

corresponding to each supplier network position measures. Dashed red lines are from the estimate of the alpha term 

in the power law distribution 𝑃(𝑘) = 𝑐𝑘−𝛼 using the method described in Clauset, Shalizi, and Newman (2009). We 

also provide the estimated shape parameter (�̂�) for each distribution. 

 

  
�̂� = 5.1914 �̂� = 4.4152 

  
�̂� = 8.7807 �̂� = 12.3802 

  
�̂� = 40.6173 �̂� = 8.7381 
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Table IA1. Summary statistics of detailed-industry supplier network position measures 
This Table reports summary statistics for detailed-industry level supplier degree centrality, supplier eigenvector 

centrality, and upstreamness. Industries are based on the BEA 2002 detailed-level I-O Tables. 

 

 Supplier Degree Centrality Supplier Eigenvector 

Centrality 
Upstreamness 

Observations 243 243 243 
Mean 13.99 0.01589 2.1167 
Standard deviation 33.55 0.04153 0.8214 
Skewness 6.45 3.92 0.50 
Kurtosis 55.53 17.09 -0.52 
First quartile 1.00 0.00000 1.3601 
Median 4.000 0.00060 2.0436 
Third quartile 12.00 0.01058 2.7428 
Maximum 364.00 0.29459 4.6515 
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Table IA2. The top and bottom 10 industries based on supplier eigenvector centrality and RPE frequency  
This table presents the top 10 (bottom 10) most (least) central industries measured by mean values of eigenvector centrality. We also present their mean 

percentages of RPE usage from 1998 to 2014. There are a total of 62 industries that use RPE, Non-RPE, or APE CEO compensation plans. Industries with 

equal values receive the same rank. 

 
Panel A: Top 10 rank of supplier eigenvector centrality 

 

Rank of 

centrality 

I-O industry Mean supplier 

eigenvector 

centrality   

Rank of RPE (%) 

(1 for RPE;  

0 for Non-RPE) 

Mean percentage of 

RPE (%) 

 

1 Miscellaneous professional, scientific, and technical services 0.30095 53 8.6957 

2 Administrative and support services 0.28260 46 11.3636 

3 Federal Reserve banks, credit intermediation, and related activities 0.26779 18 26.8739 

4 Wholesale trade 0.25085 45 11.7506 

5 Real Estate 0.23548 12 32.5581 

6 Rental and leasing services and lessors of intangible assets 0.22590 48 10.6667 

7 Broadcasting and telecommunications 0.22111 36 14.9813 

8 Other services, except government 0.21929 13 30.7692 

9 Utilities 0.19500 2 66.2626 

10 Computer and electronic products 0.18823 31 17.0945 

Panel B: Bottom 10 rank of supplier eigenvector centrality 

 

Rank of 

centrality 

I-O industry Mean supplier 

eigenvector 

centrality 

Rank of RPE (%) 

(1 for RPE;  

0 for Non-RPE) 

Mean percentage of 

RPE (%) 

 

53 Support activities for mining 0.00593 8 44.4934 

54 Educational services 0.00319 56 6.3830 

55 Transit and ground passenger transportation 0.00240 61 0.0000 

56 Water transportation 0.00035 38 14.2857  

57 Ambulatory health care services 0.00009 58 5.6452 

58 Amusements, gambling, and recreation industries Social assistance 0.00000 21 24.3243  

58 General merchandise stores 0.00000 34 15.7635 

58 Hospitals 0.00000 44 12.2222 

58 Food and beverage stores 0.00000 57 5.7692 

58 Nursing and residential care facilities 0.00000 61 0.0000 
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Table IA3. Summary statistics of variables in industry-level regressions 
This Table reports summary statistics of industry-level variables used in Tables 6-8. All variables are defined in 

Appendix A. 

 

Variable  N Mean Median First 

quartile 
Third 

quartile 
Standard 

deviation 
RPE/(RPE+Non-RPE) 1,012 0.2261 0.1667 0.0000 0.3427 0.2363 

0<RPE/(RPE+Non-RPE)<1 691 0.2955 0.2500 0.1429 0.4000 0.1909 

RPE/(RPE+APE) 1,012 0.2864 0.2340 0.0000 0.4444 0.2702 

0<RPE/(RPE+APE)<1 711 0.3485 0.3333 0.1905 0.5000 0.2001 

Percentage of self-selected peers RPE 753 0.6837 0.7708 0.5000 1.0000 0.3446 
Percentage of self-selected peers RPE>0 648 0.7945 0.8571 0.6000 1.0000 0.2233 
Rival return correlation I-O 1,012 0.4204 0.4041 0.3034 0.5169 0.1502 
HHI 1,012 0.1285 0.0896 0.0521 0.1441 0.1393 
Government spending 1,012 0.1154 0.0622 0.0269 0.1414 0.1545  

TNIC total similarity I-O 1,012 3.7428 2.0725 1.4610 3.4720 7.1669 

Density of common ownership 960 0.1429 0.1199 0.0669 0.1835 0.1064 
Industry-market return correlation 1,012 0.3502 0.3437 0.1940 0.4881 0.1984 
Total sales for Incentive Lab/Total sales for 

Compustat 
1,012 0.5776 0.5917 0.4230 0.7385 0.2472 
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Table IA4. Pearson correlations table of industry-level variables 
Pearson correlations of key industry-level variables over the period 1998 to 2014. Percentage of RPE is the percentage of firms using RPE among firms using either 

RPE plans or firms without RPE plans in a given summary I-O year.  *, **, and *** indicate that the Pearson correlation coefficient is significantly different from 

zero at the 10%, 5%, and 1% level, respectively.  

 
 2 3 4 5 6 7 8 9 10 11 12 

1. RPE/(RPE+Non-RPE) 0.105*** 0.075** 0.308*** 0.145*** 0.397*** 0.103*** -0.169*** 0.046 0.258*** 0.104*** -0.000 

2.Ln(1+Supplier Degree Centrality)  0.872*** 0.534*** 0.972*** -0.127*** -0.260*** -0.202*** 0.151*** -0.015 0.178*** -0.123*** 

3. Ln(1+Supplier Eigenvector Centrality)   0.321*** 0.893*** -0.164*** -0.325*** -0.111*** 0.269*** -0.010 0.165*** -0.165*** 

4. Ln(Upstreamness)    0.677*** 0.088*** 0.174*** -0.269*** 0.042 -0.184*** 0.000 -0.055* 

5. Supply network linkage index     -0.096*** -0.195*** -0.217*** 0.188*** -0.069** 0.141*** -0.143*** 

6. Rival return correlation I-O      0.379*** -0.057* -0.112*** 0.391*** 0.461*** 0.200*** 

7. HHI        -0.046 -0.144*** -0.101*** -0.008 0398*** 

8. Government spending        -0.051 0.048 -0.037 -0.140*** 

9. TNIC total similarity I-O         -0.154*** -0.056* -0.070** 

10. Density of common ownership          0.217*** 0.013 

11. Industry-market return correlation           0.050 

12. Total sales for Incentive lab/Total 

sales for Compustat 
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Table IA5. Computation of supply network linkage index using principal components 

analysis 
This table presents the results of applying principal components analysis (PCA) to measures of supply network linkage 

index. Detailed definitions for the variables are in Appendix A. Factor loadings (scores), eigenvalue, and the 

proportion of variation explained by the first factor of the principal components are presented. Our supply network 

linkage index is calculated by applying the factor scores (sum of squares of factor scores summing to one) to 

standardized (mean of zero and standard deviation of one) supply network linkage index components (Ln(1+Supplier 

Degree Centrality), Ln(1+Supplier Eigenvector Centrality), and Ln(Upstreamness)) and is the first factor for the 

principal components analysis which has the highest eigenvalue. Supply network linkage index = 0.6517*standardized 

Ln(1+Supplier Degree Centrality)+0.6043*standardized Ln(1+Supplier Eigenvector Centrality)+0.4584* 

Ln(Upstreamness). 

 

 Ln(1+Supplier Degree 

Centrality) 
Ln(1+Supplier 

Eigenvector Centrality) 
Ln(Upstreamness) 

Factor Loadings (or scores) 

sum of squares= Eigenvalue 
0.9629 0.8928 0.6772 

Factor Loadings (or scores) 

sum of squares= 1 
0.6517 0.6043 0.4584 

    
Proportion of variation explained by supply network linkage index 0.7276 
Eigenvalue explained by supply network linkage factor 2.1829 
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Table IA6. Industry-level Tobit regressions of RPE use and supply network linkage index 
We fit a Tobit model with left-censored observations at 0 and right-censored observations at 1. We create a Supply network linkage index which is the first factor 

of a principal components analysis (PCA) using Ln(1+Supplier Degree Centrality), Ln(1+Supplier Eigenvector Centrality), and Ln(Upstreamness); it is 

standardized to have zero mean and a standard deviation of 1. Year fixed effects are included in all models. Marginal effects computed for the expected value of 

the dependent variable conditional on being uncensored are reported in brackets. Z-values based on robust standard errors clustered by summary-level I-O code 

are reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. — indicates not applicable. 

 

 Percentage of RPE 

(1 for RPE; 0 for Non-RPE) 

Percentage of RPE 

(1 for RPE;0 for APE) 

Percentage of self-selected peers 

RPE 

(1 for self-selected peers RPE; 

0 for broad index peers RPE) 

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Supply network linkage index 0.0350*** 0.0408*** 0.0374*** 0.0466*** 0.0540*** 0.0516*** -0.0945*** -0.0800*** -0.0949*** 

 (5.98) (7.30) (5.83) (6.62) (8.10) (6.61) (-4.94) (-4.22) (-4.19) 

 [0.0159] [0.0195] [0.0191] [0.0230] [0.0259] [0.0266] [-0.0337] [-0.0291] [-0.0326] 

Rival return correlation I-O  0.8307*** 0.9250***  1.1444*** 1.1148***  1.2080*** 1.2737*** 

  (6.51) (8.40)  (7.96) (8.60)  (3.86) (3.60) 

  [0.4075] [0.4469]  [0.3651] [0.4296]  [0.3035] [0.3660] 

HHI   -0.1404   -0.1074   0.2844 

   (-0.89)   (-0.60)   (0.84) 

   [-0.0376]      [-0.0196]   [0.0617] 

Government spending   -0.3800***   -0.4728***   1.3460*** 

   (-5.52)   (-6.10)   (4.05) 

   [-0.1772]   [-0.2504]   [0.4192] 

TNIC total similarity I-O   0.0012   0.0019   0.0118*** 

   (1.10)   (1.46)   (3.14) 

   [0.0008]   [0.0009]   [0.0037] 

Density of common ownership   0.1504   0.1795   0.5239* 

   (1.43)   (1.45)   (1.65) 

   [0.1953]   [0.1376]   [0.0782] 

Industry-market return   -0.0925   -0.1487   -0.3706 

correlation   (-0.74)   (-1.08)   (-1.20) 

   [-0.0824]   [-0.1445]   [-0.1371] 

Total sales for Incentive lab   -0.0950   -0.1170   0.1863 

/Total sale for Compustat   (-0.93)   (-0.97)   (0.84) 

   [-0.0435]   [-0.0672]   [0.0650] 

Constant -0.3975*** -0.6000*** -0.6477*** 0.1439*** -0.1559***    -0.0200 0.6774*** 0.3387** 0.1384 

 (-4.02) (-6.29) (-4.87) (3.00) (-2.91) (-0.28) (5.88) (2.39) (0.78) 

 [—] [—] [—] [—] [—] [—] [—] [—] [—] 

/sigma 0.2832 0.2668 0.1942 0.3470 0.3230 0.3196 0.6400 0.6282 0.6425 

Pseudo R2 0.2266 0.3161 0.3849 0.0802 0.1678 0.2135 0.0281 0.0425 0.0732 

Observations 1,012 1,012 960 1,012 1,012 960 753 753 712 
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Table IA7. Summary statistics of industry-level characteristics for the firm-level logistic regressions of RPE use 
RPE denotes observations with CEO relative performance evaluation (RPE) plans in a given firm-year from 1998 to 2014. APE denotes observations with CEO 

absolute performance evaluation (APE) plans in a given firm-year from 1998 to 2014. Non-RPE denotes observations with APE or time- or seniority-based plans. 

Self-selected peers RPE denote RPE plans with groups of firms identified and approved by the board of directors to be included in the performance peer group. 

Broad-index peers RPE denote RPE plans with index members for published index as RPE peer group. Rival return correlation is the Pearson correlation coefficients 

between the sample firm and its median firm in the same I-O industry using daily returns. Detailed definitions for all variables are in Appendix A.*, **, and *** 

indicate that mean or median value of the variable in the RPE and APE (or Non-RPE) sample or mean or median value of the variable in the self-selected peers 

and broad-index peers RPE sample is significantly different at the 10%, 5%, and 1% level, respectively. 

 

 RPE 

N=4,384 

Non-RPE 

N=13,948 

APE 

N=9,189 

Self-selected peers RPE 

N=3,040 

Broad-index peers RPE 

N=1,304 

 Mean Mean Mean Mean Mean 

 (Median) (Median) (Median) (Median) (Median) 

Supplier degree centrality 27.6661 26.6457*** 25.8160*** 26.6714 29.9318*** 

 (31.0000) (27.000)*** (26.000)*** (28.0000) (34.0000)*** 

Supplier eigenvector centrality 0.1377 0.1381 0.1341** 0.1318 0.1510*** 

 (0.1541) (0.1435)  (0.1401)*** (0.1477) (0.1688)*** 

Upstreamness 2.0321 1.9259 *** 1.8986*** 2.0573 1.9739*** 

 (1.9413) (1.9155)*** (1.8546)*** (1.9723) (1.9181)** 

Supply network linkage index 0.8351 0.7284*** 0.6676*** 0.7670 0.9883*** 

 (1.1997) (1.1772)*** (1.0898)*** (1.1177) (1.3366)*** 

Rival return correlation 0.6262 0.5063*** 0.5123*** 0.6422 0.5917*** 

 (0.6541) (0.5202)*** (0.5282)*** (0.6740) (0.6198)*** 
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Table IA8. Summary statistics of control variables for the firm-level logistic regressions of 

RPE use 
Detailed definitions for all variables are in Appendix A.*, **, and *** indicate that mean or median value of the 

variable in the RPE and APE (or Non-RPE) sample or mean or median value of the variable in the self-selected peers 

and broad-index peers RPE samples are significantly different at the 10%, 5%, and 1% level, respectively. 

 

 RPE  

N=4,384 

Non-RPE 

N=13,948 

APE 

N=9,189 

Self-selected 

peers RPE 

N=3,040 

Broad index 

peers RPE 

N=1,304 

 Mean Mean Mean Mean Mean 

Variable (Median) (Median) (Median) (Median) (Median) 

HHI 0.0605 0.0660*** 0.0690*** 0.0622 0.0567*** 

 (0.0376) (0.0394)*** (0.0420)*** (0.0388) (0.0342)*** 

Density of common ownership 0.1663 0.1201*** 0.1318*** 0.1671 0.1656 

 (0.1381) (0.1028)*** (0.1215)*** (0.1379) (0.1426) 

Industry-market return 0.4070 0.4029 0.4775*** 0.4013 0.4218*** 

correlation (0.4021) (0.3968) (0.4868)*** (0.3973) (0.4288)*** 

Government spending 0.0894 0.0937*** 0.0984*** 0.0885 0.0914 

 (0.0685) (0.0610)** (0.0655) (0.0631) (0.0817)*** 

TNIC total similarity 6.6745 6.5028 5.7154*** 7.5154 4.8086*** 

 (2.4332) (2.2666)*** (1.9330)*** (2.6233) (2.0326)*** 

Multi-segment (0,1) (%) 76.126% 59.190%*** 60.590%*** 74.415% 77.070%* 

 (100.000%) (100.000%)*** (100.000%)*** (100.000%) (100.000%) 

S&P 500 (%) 51.624% 31.854%*** 32.258%*** 49.554 % 55.200%*** 

 (100%) (0.000%)*** (0.000%)*** (0.000%) (100%)*** 

Ln(Sales) 8.3973 7.4737*** 7.6215*** 8.3509 8.4748*** 

 (8.3864) (7.5437)*** (7.6929)*** (8.3530) (8.4398)** 

ROA_Indadj 0.0373 0.0623*** 0.0585*** 0.0392 0.0326 

 (0.0236) (0.0523)*** (0.0484) *** (0.0218) (0.0279)* 

Return_Indadj 0.2302 0.0485*** 0.0508*** -0.0004 -0.0125 

 (0.0481) (-0.0301)*** (-0.0212)*** (-0.0162) (-0.0190) 

Tobin’s Q 1.5596 2.1881*** 2.0635*** 1.5439 1.6029* 

 (1.2870) (1.5295)*** (1.5198)*** (1.2750) (1.3185)* 

PP&E/assets 0.3378 0.2343*** 0.2316*** 0.3605 0.3023*** 

 (0.2863) (0.1606)*** (0.1635)*** (0.3145) (0.2257)*** 

σReturn 0.0985 0.1306*** 0.1202*** 0.0992 0.0938*** 

 (0.0877) (0.1102)*** (0.1044)*** (0.0878) (0.0842)*** 

σCF 0.0458 0.0912*** 0.0788*** 0.0436 0.0495 

 (0.0263) (0.0368)*** (0.0346)*** (0.0271) (0.0230)** 

Ln (1+CEO tenure) 1.8169 1.8601*** 1.8360* 1.8180 1.8143 

 (1.8458) (1.8718)*** (1.8326) (1.8326) (1.8441) 

New and outside CEO (0,1) (%) 5.334% 8.104%*** 7.712%*** 4.894% 6.027% 

 (0.000%) (0.000%)** (0.000%)** (0.000%) (0.000%) 

CEO employment contract (0,1)  58.534% 70.260%*** 68.315%*** 57.393% 61.150%** 

(%) (100.000%) (100.000%)*** (100.000%)*** (100.000%) (100.000%)** 

Founder (0,1) (%) 3.620% 12.396%*** 9.988%*** 3.013% 4.446%** 

 (0.000%) (0.000%)*** (0.000%)*** (0.000%) (0.000%) 

CEO duality (0,1) (%) 64.341% 58.167%*** 55.206%*** 64.268% 65.660% 

 (100.000%) (100.000%)*** (100.000%)*** (100.000%) (100.000%) 

CEO quality 0.0192 0.0248 0.0212 0.0201 0.0190 

 (-0.0276) (-0.0164)*** (-0.0202)** (-0.0274) (-0.0268) 

Comp consultant (0,1) (%) 89.732% 68.500%*** 74.225%*** 88.226% 89.945%* 

 (100.000%) (100.000%)*** (100.000%)*** (100.000%) (100.000%) 

Top5_Instown 38.380% 41.558%*** 41.424%*** 38.058% 38.931%** 

 (36.287%) (38.217%)*** (37.894%)*** (36.014%) (36.514%)** 
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Table IA9. Transition matrix for the frequently of firms switching from RPE to Non-RPE 

(APE) and vice versa.  

 
 

Panel A: Switching from RPE to Non-RPE or vice versa from years 1998 to 2014 

Year t 

Year t-1 

Use Non-RPE in Year t Use RPE in Year t Total 

Use Non-RPE in Year t-1 12,191 967 13,158 

(92.65%) (7.35%) (100%) 

Use RPE in Year t-1 489 3,341 3,978 

(12.29%) (87.71%) (100%) 

 

Panel B: Switching from RPE to APE or vice versa from years 1998 to 2014 

Year t 

Year t-1 

Use APE in Year t Use RPE in Year t Total 

Use APE in Year t-1 7,742 734 8,476 

(91.34%) (8.66%) (100%) 

Use RPE in Year t-1 402 3,341 3,743 

(10.74%) (89.26%) (100%) 

 

Panel C: Switching from self-selected to broad-index peers RPE or vice versa from years 1998 to 2014 

Year t 

Year t-1 

Use self-selected peers  

RPE in Year t 

Use broad-index peers  

RPE in Year t 

Total 

Use self-selected peers  

RPE in Year t-1 

2,321 94 2,415 

(96.11%) (3.89%) (100%) 

Use broad-index peers  

RPE in Year t-1 

103 941 1,044 

(9.87%) (90.13%) (100%) 

 

Panel D: Switching from RPE to Non-RPE or vice versa after the 2006 SEC executive compensation 

disclosure rules 

Year t 

Year t-1 

Use Non-RPE in Year t Use RPE in Year t  Total 

Use Non-RPE in Year t-1 5,721 618 6,339 

(90.25%) (9.75%) (100%) 

Use RPE in Year t-1 276 2,435 2,711 

(10.18%) (89.82%) (100%) 

 

Panel E: Switching from RPE to APE or vice versa after the 2006 SEC executive compensation disclosure 

rules 

Year t 

Year t-1 

Use APE in Year t Use RPE in Year t Total 

Use APE in Year t-1 4,844 513 5,357 

(90.42%) (9.58%) (100%) 

Use RPE in Year t-1 236 2,435 2,671 

(8.84%) (91.16%) (100%) 

 

Panel F: Switching from self-selected peers to broad-index peers RPE after the 2006 SEC executive 

compensation disclosure rules 

Year t 

Year t-1 

Use self-selected peers 

RPE in Year t 

Use broad-index peers 

RPE in Year t 

Total 

Use self-selected peers 

RPE in Year t-1 

1,662 65 1,727 

(96.24%) (3.76%) (100%) 

Use broad-index peers 

RPE in Year t-1 

67 626 693 

(9.67%) (90.33%) (100%) 

 


