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中文摘要 

過去許多研究皆探討高階經理人年度績效目標中的棘輪現象，但是少有文獻

有針對高階經理人季度績效目標或半年度的績效目標做出相關討論。本研究以

S&P 1500公司中 CEO的季度或半年度績效目標做為樣本進行分析。實證結果發

現，CEO 季度或半年度的績效目標呈現兩種模式的棘輪現象。薪酬委員會於修

訂CEO目標時，會同時將上季(半年)與去年同季(半年)的績效表現納入考量之中。

除此之外，CEO 季度或半年度績效目標棘輪的程度，會受到公司的季節性與其

CEO 是否接近退休年齡所影響。總括而言，本研究首次提供了關於高階經理人

季度或半年度績效目標棘輪的實證證據。 

 

關鍵詞：棘輪現象、績效目標設定、季度績效目標、半年度績效目標、CEO獎酬 
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Abstract 

Research in ratcheting has focused on executives’ annual performance targets. 

However, little research examine ratcheting in targets that measured quarterly or semi-

annually. Using performance target data from CEOs with quarterly or semi-annual 

bonus plans in S&P 1500 firms, I find that CEOs’ performance information from the 

last quarter (or half-a-year) and from the same quarter (or half-a-year) last year are both 

incorporated in their target revision. Furthermore, the extent of target ratcheting varies 

with the degree of firms’ seasonality and CEO horizon. Overall, this study provides the 

first empirical evidence of ratcheting in quarterly and semi-annual targets.  

 

Keywords: ratcheting; target revision; quarterly bonus; semi-annual bonus; CEO 

compensation 
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1. Introduction 

Using past performance as a basis for setting future performance targets is called 

“target ratcheting” (Weitzman 1980). In the past two decades, a number of studies 

investigate issues related to target ratcheting. One of these issues is “ratchet effect”, 

which can be defined as a situation that executives withhold their effort when facing 

ratcheted targets (Weitzman 1980). To alleviate ratchet effect, compensation 

committees often use “asymmetric target ratcheting”. In other words, the 

upward-adjustment in targets that made by compensation committees is greater than the 

downward-adjustment in targets. However, few have focused on the measurement 

frequency of executives’ bonus plans. The frequency of performance measurement, 

which is one of the three elements that prior studies discuss most in executives’ bonus 

plans (Murphy, 2001), has been less studied in the literature. However, it may influence 

the other element in executives’ bonus plan––performance standard. That is, 

performance measurement frequency may affect the setting and revision process of 

executives’ performance targets. Moreover, some literature points out how firms set and 

revise executives’ performance targets will impact executives’ behavior (Murphy, 2001; 

Leone and Rock, 2002; Bouwens and Kroos, 2011). Since different measurement 

frequency may have a different influence on target revision, CEOs may also react 

differently. 

Prior research mostly focuses on ratcheting in executives’ annual bonus targets. To 

investigate the role of measurement frequency in target ratcheting, this study focuses 

on CEOs’ performance targets which are measured quarterly or semi-annually. More 

precisely, this paper addresses the following research questions. First, I examine 

whether CEOs’ quarterly or semi-annually performance targets ratchet. Second, I 

explore how CEOs’ quarterly or semi-annually performance targets ratcheted, as past 
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performance can refer to CEOs’ performance in the last quarter (half-a-year) or CEOs’ 

performance in the same quarter (half-a-year) last year. Finally, I test whether 

asymmetric targets ratcheting exists in CEOs’ quarterly or semi-annually performance 

targets.  

Prior studies on target ratcheting mostly use surveys or field data to examine the 

related issues. Although researchers have recently provided large-sample evidence of 

executives’ performance target ratcheting due to the U.S. executive compensation 

disclosure rules enacted in 2006, using publicly available sample to study target 

ratcheting is still scarce (Kim and Shin, 2017). Furthermore, previous literature mostly 

focus on executives’ annual performance target (e.g., Indjejikian et al., 2014a; Bol and 

Lill, 2015; Kim and Shin, 2017). However, executives’ interim performance (e.g., 

quarterly performance) also concerns compensation committees because it provides a 

signal that influences the decision of outside shareholders (Jensen and Murphy, 1990; 

Matsunaga and Park, 2001). Therefore, in this paper, the sample starts with Standard & 

Poor’s (S&P) 1500 firms that use quarter or half-a-year as measurement frequency of 

executives’ bonus plan. The information was obtained from their proxy statements 

within ten years after the new rules came into effect, that is, for the period 2006-2015. 

Based on the results of this study, I find CEOs’ quarterly or semi-annually 

performance targets ratchet. Compensation committees use both information of CEOs’ 

performance in the last quarter (half-a-year) and in the same quarter (half-a-year) last 

year to revise CEOs’ performance targets. However, I do not find asymmetric ratcheting 

in CEOs’ performance targets that measured quarterly or semi-annually. 

I also investigate the factors that influence ratcheting in CEO’s quarterly or 

semi-annual performance targets. The results suggest that firms with high seasonality 

rely more on past performance information in the same quarter (half-a-year) last year, 
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while firms with CEO approaching retirement will rely less on past performance 

information in the same quarter (half-a-year) last year in target revision. 

This study potentially contributes to the literature of target ratcheting. First and 

most importantly, this study is the first to investigate the revision of executives’ 

performance targets that are not measured annually but quarterly or semi-annually. As 

I mentioned before, considerable attention has been paid in the past to study issues 

related to target ratcheting in executives’ annual bonus plan, little research has focused 

on targets measured by different frequency. Furthermore, this study provides empirical 

evidence of target ratcheting by using publicly available data, which is relatively rare 

in this research area. 

The remainder of this study is organized as follows. Section 2 provides 

background information and develops the hypotheses. Section 3 describes sample 

selection and research design. Section 4 describes the descriptive statistics and presents 

the empirical results, Section 5 describes the additional analysis. Finally, Section 6 

concludes the paper. 
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2. Background and hypotheses development 

The primary goal of modern firms is to maximize firm value (Merchant and Van 

der Stede, 2012). In order to align executives’ incentives with the firm’s objectives, a 

variety of incentive plans emerged. Among them, bonus plan, which ties executives’ 

pay to firm performance, is one of the most widely used incentive ways in rewarding 

and then affecting managerial behavior. There are three elements in bonus plan that are 

often discussed in the literature: (1) performance measure (2) the relation between 

performance and pay (3) performance standard (Murphy, 2001). Choosing performance 

measures and setting the targets are critical to the effectiveness of the entire bonus plan. 

For example, EPS and operating income are often used to measure CEOs’ performance. 

Previous research has shown that companies often use past performance to 

determine future performance targets (Murphy, 2001). The past performance is like a 

gear to drive the next gear––future performance targets. Therefore, the use of current 

performance to set or revise future performance targets is typically called “target 

ratcheting” or the “ratchet principle” (Weitzman 1980). In 1980, Weitzman firstly 

modeled the ratchet principle. He proposed that future performance targets is revised 

based on the difference between current performance and current targets. Since then, 

many researchers have studied in this area (e.g., Murphy, 2001; Indjejikian and Nanda, 

2002; Leone and Rock, 2002; Bouwens and Kroos, 2011; Aranda et al., 2014; 

Indjejikian et al., 2014a; Bol and Lill, 2015). 

In addition to the existence of target ratcheting, a number of researchers have 

focused on the adverse effect of target ratcheting which is often called “ratchet effect” 

(Weitzman, 1980). When facing ratcheted targets, executives tend to withhold their 

current effort to make future targets easier to achieve. According to Leone and Rock 

(2002), executives’ performance can be decomposed into permanent and transitory 
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components. Permanent improvement refers to the performance level that can be 

achieved without exerting extra effort in the future. On the other hand, transitory 

improvement refers to the performance level that cannot be reached unless executives 

increase their effort. If the targets are revised due to past transitive performance, 

executives need to work harder to attain targets in the future. The reason why “ratchet 

effect” exists is that executives cannot be certain which category current performance 

belongs to. Therefore, executives will prefer to reduce their current performance to 

avoid the “potential punishment” in the future (e.g., Murphy, 2001; Leone and Rock, 

2002; Bouwens and Kroos, 2011). 

However, despite some prior studies provide evidence on target ratcheting, little 

evidence so far uses publicly available information. Due to the difficulty in accessing 

firms’ compensation information, most prior studies use either survey or field data to 

investigate. For example, using field data from a large multinational corporation, Leone 

and Rock (2002) find performance targets in business-unit managers’ bonus plan ratchet, 

while Indjejikian et al. (2014a) use information from a confidential survey to prove the 

existence of target ratcheting in earnings targets of firms’ incentive plans. Taking 

advantage of the executive compensation disclosure rules enacted in 2006, a recent 

empirical study by Kim and Shin (2017) provides the first large-sample evidence of 

target ratcheting. 

Even though a large body of prior research demonstrates that ratcheting and 

ratchet effect do exist in executives’ annual performance targets, less is known 

regarding the existence of ratcheting or ratchet effect in targets that use another 

measurement frequency (e.g. quarter or half year) to set and revise. In this paper, I 

specifically focus on executives’ quarterly and semi-annual bonus targets. 
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2.1. Hypotheses 1 and 2: Target ratcheting 

Using past performance to set or revise executives’ future performance targets is 

prevalent in firms. The advantage of using past performance is that the information of 

performance normally has been collected for other purposes. The cost of using such 

information is relatively low (Dekker et al., 2012). Furthermore, since the time period 

between each measurement becomes shorter in quarterly or semi-annual performance 

targets, it will be more difficult for firms to collect other external information (e.g. the 

performance of peers) source to set executives’ targets. Therefore, the relative 

information cost of using past performance in deciding executives’ quarterly or 

semi-annual targets is lower than in deciding their annual targets. 

However, previous studies have shown that annual bonus target ratcheting will 

lead to ratchet effect. As the length of the measurement period becomes shorter, it 

becomes easier for executives to adjust their performance. Therefore, the ratchet effect 

may also become more pronounced as the measurement period is shortened. As a result, 

firms may be less likely to use past performance as a basis for determining future 

performance. Consequently, whether executives’ quarterly or semi-annual bonus targets 

will ratchet is an empirical question. Thus, I propose the following hypotheses: 

Hypothesis 1a: CEOs’ quarterly performance targets ratchet based on 

information from the last quarter. 

Hypothesis 1b: CEOs’ semi-annual performance targets ratchet based on 

information from the last half-a-year. 

Using a shorter measurement period than a year, firms have to consider the factor 

of seasonal patterns. Compared with CEOs’ performance in the last interim period, 

executives’ performance in the same interim period last year may be more critical to be 

considered. Thus, in addition to using performance information from the last interim 

period, companies may also use information from the same interim period last year as 
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the basis for setting future targets. For example, when setting CEO’s performance 

targets for the second quarter this year, companies may use the performance information 

from the second quarter last year as the base. This leads to the following hypotheses: 

Hypothesis 2a: CEOs’ quarterly performance targets ratchet based on 

information from the same quarter last year. 

Hypothesis 2b: CEOs’ semi-annual performance targets ratchet based on 

information from the same half-a-year last year. 

2.2. Hypotheses 3 and 4: Asymmetric ratcheting 

Target ratcheting often induces executives to restrict their current efforts, which is 

often referred to as “ratchet effect” (Weitzman, 1980). For example, earnings 

management is one of the common actions executives would take to reduce their efforts 

(Bol et al., 2010). Prior studies also show that executives with favorable year-to-date 

performance deflate their end-of-year performance (Murphy, 2001; Bouwens and 

Kroos, 2011). To avoid executives’ adverse actions that hurt firms’ value, firms may 

revise executives’ bonus targets asymmetrically. That is, the target adjustment made 

with executives’ favorable performance is greater than the target adjustment made with 

executives’ unfavorable performance. By not revising targets downward easily, firms 

punish executives for their unfavorable performance and induce executives to pursue 

favorable performance. 

However, Indjejikian, Matĕjka, and Scholoezer (2014b) indicate that using past 

performance as a basis of target revision does not necessarily induce ratchet effect. They 

suggest that target revision based on past performance is just one of the two conditions 

that induce ratchet effect. In fact, ratchet effect should arise only when upward-revised 

targets reduce the possibility of executives to reach their future targets by the same 

efforts. Besides, there are scholars studying the process of target revision and point out 
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that the contracts between principals and agents are neither full-commitment contracts1 

nor no-commitment contracts (Indjejikian and Nanda, 2002; Indjejikian et al., 2014a; 

Bol and Lill, 2015). In other words, the compensation committees do not fully 

incorporate all information from past performance in revising their executives’ 

performance targets. Although full-commitment contracts will completely eliminate 

ratchet effect, the opportunity cost of not using past performance in target revision is 

also high because firms need to collect other information to measure and revise 

executives’ performance. Therefore, confirmed by previous studies, the compensation 

committees only partially incorporate past performance information to revise 

executives’ targets (Indjejikian and Nanda, 2002; Indjejikian et al., 2014a; Bol and Lill, 

2015; Kim and Shin, 2017). When principals and agents reach this implicit commitment, 

the ratchet effect will be mitigated and thus leads to little or no asymmetric pattern in 

target ratcheting. 

Prior empirical evidence on asymmetric pattern of target ratcheting is mixed. 

Several studies (Leone and Rock, 2002; Bouwens and Kroos, 2011; Anderson et al., 

2010) provide evidence consistent with asymmetric ratcheting, while some studies 

suggest that there is little or no evidence consistent with the existence of asymmetric 

ratcheting (Indjejikian et al., 2014a2; Bol and Lill, 2015). Recently, Kim and Shin (2017) 

find the asymmetry in ratcheting by examining the performance information of S&P 

1500 firms. So far, there is little empirical evidence showing whether CEOs’ quarterly 

or semi-annual bonus targets ratchet asymmetrically. Therefore, following prior study, 

I present the following hypotheses: 

                                                       

1 The principal and the agent long-term contract with a commitment not to renege on any of its term 

during the length of the contract (Baron and Besanko, 1984; Indjejikian et al., 2014). Full-commitment 

contracts also imply the principal totally discard the information of agent’s past performance in target 

revision. 

2 Indjejikian et al. (2014) find no evidence of asymmetric target ratcheting in their full sample and 

subsample of high-profitability firms. They only find asymmetric target ratcheting in subsample of 

low-profitability firms. 
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Hypothesis 3a: CEOs’ quarterly performance targets ratchet based on 

information from the last quarter, and the upward-adjustment 

in their targets is greater than the downward-adjustment. 

Hypothesis 3b: CEOs’ semi-annual performance targets ratchet based on 

information from the last half-a-year, and the 

upward-adjustment in their targets is greater than the 

downward-adjustment. 

Hypothesis 4a: CEOs’ quarterly performance targets ratchet based on 

information from the same quarters last year, and the 

upward-adjustment in their targets is greater than the 

downward-adjustment. 

Hypothesis 4b: CEOs’ semi-annual performance targets ratchet based on 

information from the same half-a-years last year, and the 

upward-adjustment in their targets is greater than the 

downward-adjustment. 
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3. Research design 

3.1. Sample selection 

This study manually collects quarterly or semi-annually performance targets of 

S&P 1500 firms for 2006-2015. Among different kind of measures, I focus on revenue 

and earnings3 as they are the two most widely used measures in executives’ quarterly 

or semi-annual bonus plan (see Appendix 1 for details). The information is obtained 

through the proxy statements (Form DEF 14A) of these firms. Both information of 

targets and actual performance are also manually collected from proxy statements. 

Firms with quarterly/semi-annual revenue or earnings measures but without disclosing 

targets or performance information are excluded from the final sample. Furthermore, to 

test target ratcheting, sample firms are required to have data of two consecutive periods. 

It is noted that there are two different interpretations of “consecutive periods” in this 

study. One is adjacent quarters or half-a-years. The other one is the same quarter or 

half-a-year in adjacent years. Therefore, the final samples under the two interpretations 

are also different. For the convenience of discussion later, I name them Group 1 (past 

performance information from the last quarter/half-a-year) and Group 2 (past 

performance information from the same quarter/half-a-year last year) respectively. 

Panel A of Table 1 presents the final sample of earnings performance measure. 

There are 401 quarterly observations and 177 semi-annual observations in the Group 

1, while there are 288 quarterly observations and 124 semi-annual observations in the 

Group 2. Panel B of Table 1 shows the final sample of revenue performance measure. 

There are 232 quarterly observations and 72 semi-annual observations in the Group 1, 

while there are 176 quarterly observations and 47 semi-annual observations in the 

                                                       

3 The earnings measures here include following measures: earnings per share, operating income, net 

income, income before tax, gross profit, EBITDA or EBIT. 
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Group 2. Sample distribution by industry and by year are presented in Table 2 and 3 

respectively. 
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Table 1 

Sample selection 

Panel A: Earnings sample   

Description 

 Group 1: 

Past performance information 

from last quarters/half-a-years 

 Group 2: 

Past performance information 

from the same quarter/half-a-

year last year 

 Quarterly 

measures 

 Semi-annual 

measures 

 Quarterly 

measures 

 Semi-annual 

measures 

S&P 1500 firm-periods that use earnings as one of the quarterly/semi-annual 

performance measures 

 

469 

 

245 

 

469 

 

245 

Deduct:         

Lacking earnings target or performance information this quarter/half-a-year  (30)  (25)  (30)  (25) 

Lacking consecutive periods' data (last quarter or half-a-year/the same 

quarter or half-a-year last year) 

 

(38) 

 

(43) 

 

(151) 

 

(96) 

Final sample that have earnings target and performance information for at 

least two consecutive periods (firm-periods) 

 

401 

 

177 

 

288 

 

124 

(Continued on next page) 
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Table 1 (continued) 

Sample selection 

Panel B: Revenue sample 

Description 

 Group 1: 

Past performance 

information from last 

quarters/half-a-years 

 Group 2: 

Past performance information 

from the same quarter/half-a-

year last year 

 Quarterly 

measures 

 Semi-annual 

measures 

 Quarterly 

measures 

 Semi-annual 

measures 

S&P 1500 firm-periods that use revenue as one of the quarterly/semi-annual 

performance measures 

 

255 

 

91 

 

255 

 

91 

Deduct:         

Lacking revenue target or performance information this quarter/half-a-year  (8)  (1)  (8)  (1) 

Lacking consecutive periods' data (last quarter or half-a-year/the same 

quarter or half-a-year last year) 

 

(15) 

 

(18) 

 

(71) 

 

(43) 

Final sample that have revenue target and performance information for at 

least two consecutive periods (firm-periods) 

 

232 

 

72 

 

176 

 

47 
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Table 2 

Sample distribution by industry 

Industry 

Earnings sample  Revenue sample 

Group 1  Group 2  Group 1  Group 2 

Quarterly 

measures 

 Semi-annual 

measures 

 Quarterly 

measures 

 Semi-annual 

measures 

 Quarterly 

measures 

 Semi-annual 

measures 

 Quarterly 

measures 

 Semi-annual 

measures 

Apparel & Accessory Stores 0  77  0  62  0  0  0  0 

Building Materials & Gardening 

Supplies 
27 

 
0 

 
24 

 
0 

 
0 

 
0 

 
0 

 
0 

Business Services 199  14  150  4  154  17  126  10 

Chemical & Allied Products 0  1  6  0  0  1  0  0 

Communications 9  0  4  0  22  0  16  0 

Electric, Gas, & Sanitary Services 0  1  0  0  0  0  0  0 

Electronic & Other Electric 

Equipment 
43 

 
32 

 
17 

 
25 

 
3 

 
16 

 
0 

 
10 

Engineering & Management 

Services 
3 

 
0 

 
0 

 
0 

 
3 

 
0 

 
0 

 
0 

Food Stores 0  1  0  0  0  1  0  0 

Furniture & Fixtures 0  1  0  0  0  0  0  0 

Furniture & Homefurnishings 

Stores 
17 

 
0 

 
14 

 
0 

 
0 

 
0 

 
0 

 
0 

(Continue to the next page) 
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Table 2 (continued) 

Sample distribution by industry 

Industry 

Earnings sample  Revenue sample 

Group 1  Group 2  Group 1  Group 2 

Quarterly 

measures 

 Semi-annual 

measures 

 Quarterly 

measures 

 Semi-annual 

measures 

 Quarterly 

measures 

 Semi-annual 

measures 

 Quarterly 

measures 

 Semi-annual 

measures 

General Merchandise Stores 0  0  0  0  0  3  0  2 

Health Services 2  0  0  0  0  0  0  0 

Industrial Machinery & 

Equipment 
34 

 
23 

 
21 

 
17 

 
43 

 
6 

 
30 

 
3 

Instruments & Related Products 30  12  24  8  7  28  4  22 

Nondepository Institutions 7  0  4  0  0  0  0  0 

Oil & Gas Extraction 0  1  0  0  0  0  0  0 

Primary Metal Industries 7  13  4  8  0  0  0  0 

Tobacco Products 0  1  0  0  0  0  0  0 

Trucking & Warehousing 23  0  20  0  0  0  0  0 

Total 401  177  288  124  232  72  176  47 
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Table 3 

Sample distribution by year 

Year 

Earnings sample  Revenue sample 

Group 1  Group 2  Group 1  Group 2 

Quarterly 

measures 

 Semi-annual 

measures 
 

Quarterly 

measures 

 Semi-annual 

measures 
 

Quarterly 

measures 

 Semi-annual 

measures 
 

Quarterly 

measures 

 Semi-annual 

measures 

2006 6  0  4  0  0  0  0  0 

2007 34  4  25  4  17  4  17  2 

2008 39  7  30  5  24  3  19  2 

2009 46  17  29  14  33  4  21  2 

2010 41  24  32  19  24  6  24  4 

2011 45  21  41  18  27  4  24  4 

2012 49  25  34  19  30  8  24  6 

2013 36  25  39  22  27  12  24  11 

2014 60  32  54  23  33  22  23  16 

2015 45  22  0  0  17  9  0  0 

Total 401  177  288  124  232  72  176  47 
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3.2. Variable measurement 

3.2.1. Target revision and past performance main variables 

This study focuses on two performance measures, earnings and revenue, and their 

targets in executives’ bonus plans. To examine my hypotheses, I collect information 

relating to CEO’s actual revenue or earnings performance (ACLi,t) and their revenue or 

earnings performance targets (TARi,t) from proxy statements. ACLi,t  and TARi,t  are 

scaled by total assets of firms. 

I further define target revision as TARi,t+1 − TARi,t , that is, the difference in 

revenue or earnings targets between period t+1 and period t. Past performance (relative 

to the target) for period t is defined as ACLi,t − TARi,t . To test asymmetric targets 

ratcheting (Hypotheses 3and 4), I create an indicator variable, 𝐷𝑖,𝑡, which equals to 1 

if executives’ actual performance is below to their targets. In other words, 𝐷𝑖,𝑡 equals 

to 1 when ACLi,t − TARi,t<0 and 0 otherwise. 

3.2.2. Control variables 

Non-managerial productivity growth  

Boards may adjust performance targets upward because of firms' productivity 

growth. For example, if boards are optimistic about the economic or industry outlook, 

they are more likely to adjust targets upward. However, target revision due to the reason 

other than executives' past performance cannot be defined as target ratcheting. 

Therefore, following Kim and Shin (2017), this study uses a regression model to capture 

the expected growth rate in earnings and revenue. I construct a variable, Growthi,t, to 

control the growth in earnings or revenue that can be attained if CEOs remain their 

normal-level effort rather than put in extra effort. See Appendix 2 for detail. 
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Performance relative to peers 

Relativetopeer
i,t

 measures actual earnings or revenue performance of company i 

against average performance of their peers for period t. In addition to firms' past 

performance, some prior literature shows that relative performance compared with 

peers also affects executives' performance target revision. Using field data of a large 

company with numerous branches, Aranda et al. (2014) prove that the relative 

performance of comparable units is a determinant of target setting. Furthermore, 

Indjejikian et al. (2014a) find firms' profitability performance relative to peers will lead 

to a different mode of target revision. This study thus controls firms’ relative 

performance to their peers. 

3.3. Empirical model 

3.3.1. Model for testing Hypotheses 1 and 2 

Following prior literature (e.g. Weitzman 1980; Kim and Shin, 2017), this study 

uses the following model (1) to test whether executives’ quarterly/semi-annual 

performance targets ratchet:  

TARi,t+1 − TARi,t =  α0 + α1(ACL
i,t

− TARi,t)+ θ1Growth
i,t

+ θ2 Relativetopeer
i,t

+ εi,t (1) 

There is a difference between testing Hypothesis 1 and Hypothesis 2 by using 

model (1), the meaning of TARi,t+1 . As explained earlier, TARi,t+1  has two 

interpretations in this study. When testing Hypotheses 1a and 1b, TARi,t+1 represents 

performance targets set for next adjacent quarter or half-a-year. While in testing 

Hypotheses 2a and 2b, TARi,t+1 represents performance targets set for the same quarter 

or half-a-year in adjacent years. 

The coefficient on ACLi,t − TARi,t (𝛼1) captures the relation between executives’ 

current performance and next period performance targets. If executives’ 
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quarterly/semi-annual performance targets of their bonus plan ratchet, α1  will be 

significantly different from 0. 

3.3.2. Model for testing Hypotheses 3 and 4 

Next, this study tests whether asymmetric target ratcheting exists. That is, target 

revision made with executives’ favorable performance is different from the target 

revision made with executives’ unfavorable performance. Following prior literature, 

this study extends model (1) to examine the asymmetry of target ratcheting. More 

precisely, an indicator variable representing executives failing to meet their targets is 

included in model (2), as below: 

TARi,t+1 − TARi,t= α0 + α1(ACLi,t − TARi,t) + α2Di,t × (ACLi,t − TARi,t)  

+ α3Di,t + θ1Growth
i,t

 +θ2 Relativetopeer
i,t

+ εi,t (2) 

Di,t  is an indicator variable equals to one if executives’ actual performance is 

below the targets and zero otherwise. The coefficient α2 on interaction term, Di,t × 

(ACLi,t − TARi,t) , captures any difference in relative weighting of target deviation 

ACLi,t − TARi,t  between past favorable and unfavorable results. Specifically, α1 

captures the weight of current target deviation ACLi,t − TARi,t in revising future targets 

when executives meet or exceed their performance targets. The sum of α1 + α2 

captures the weight of current target deviation in revising future targets when executives 

fail to meet their current performance targets. The coefficient on Di,t × (ACLi,t −

TARi,t), or α2, is expected to be negative according to Hypotheses 3 and 4. 

This study focuses on the two most common performance measurements in 

executives’ bonus plan, earnings and revenue, to test the hypotheses. In addition to the 

control variables, year and industry fixed effects are also included to control for the 
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effects from economic condition and specific industries. To minimize the impact from 

outlier, all the variables used in our test are winsorized at top and bottom 1 percentiles. 
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4. Research results 

4.1. Descriptive statistics 

Table 4 provides descriptive statistics of the final sample with different 

performance measures. Panel A reports the descriptive statistics of sample firms that 

use earnings as a performance measure in executives' bonus plan, and Panel B reports 

the descriptive statistics of sample firms that use revenue as a performance measure in 

executives' bonus plan. Since there are two different interpretations of “consecutive 

periods” in this study, there are two groups (Group 1 and Group 2) of subsample with 

each performance measures. Target earnings or revenue in consecutive periods 

(TARi,t+1 and TARi,t), actual earnings (ACLi,t), target revision (TARi,t+1 − TARi,t) and 

performance relative to target (ACLi,t − TARi,t), as shown in each Panel, are scaled by 

total assets.  

For subsample using earnings as a performance measure (Panel A), the mean 

(median) of quarterly/semi-annual target earnings is $0.035($0.030)/ $0.064($0.056) 

per dollar of total assets. The upward adjustment in quarterly/semi-annual earnings 

target is $0.004/$0.006 per dollar of total assets on average. In Group 2, the mean 

(median) of quarterly/semi-annual target earnings is $0.041($0.032)/ $0.066($0.059) 

per dollar of total assets. The upward adjustment in quarterly/semi-annual earnings 

target is $0.005/0.007 per dollar of total assets on average, which are slightly higher 

than those in Group 1. 

For the revenue performance measure sample, Panel B shows that the mean 

(median) of quarterly/semi-annual target revenue is $0.215($0.181)/ $0.399($0.355) 

per dollar of total assets in Group 1, while the mean (median) of quarterly/semi-annual 

target revenue is $0.221 ($0.184)/ $0.367 ($0.346) per dollar of total assets in Group 2. 

The upward adjustment in quarterly/semi-annual revenue target of Group 1 is 
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$0.005/$0.003 on average, while the mean upward adjustment in quarterly/semi-annual 

revenue target of Group 2 is $0.013/0.011. Overall, both the earnings and revenue 

subsamples indicate that target adjustment in the same quarters/half-a-years of adjacent 

years is large than target adjustment in adjacent quarters/half-a-years. 

Di,t is an indicator variable equals to 1 if executives’ actual performance is below 

the targets. According to the mean values of Di,t, there are more than sixty percent of 

observations in sample with earnings measure meet or exceed their targets on average. 

However, there are only about forty percent of observations in the sample with revenue 

measure meet or exceed their targets on average. 
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Table 4 

Descriptive statistics 

Panel A: Earnings sample 

 Group 1: Past performance information from last quarters/half-a-years 

 Quarterly measures 
 

Semi-annual measures 

variable N Mean Std. Dev. Q1 Median Q3  N Mean Std. Dev. Q1 Median Q3 

TARi,t 401 0.035 0.027 0.017 0.030 0.048  177 0.064 0.044 0.029 0.056 0.089 

ACLt 401 0.036 0.028 0.017 0.030 0.049  177 0.064 0.044 0.03 0.062 0.085 

TAR i,t+1 401 0.039 0.03 0.018 0.032 0.053  177 0.084 0.054 0.044 0.078 0.109 

TAR i,t+1 − TARi,t 401 0.004 0.019 -0.001 0.003 0.007  177 0.006 0.042 -0.016 0.005 0.028 

ACLi,t − TARi,t 401 0.001 0.009 -0.001 0.001 0.004  177 0.001 0.017 -0.005 0.002 0.01 

Di,t 401 0.354 0.479 0 0 1  177 0.379 0.486 0 0 1 

Seasoni,t 401 0.092 0.29 0 0 0  177 0.367 0.483 0 0 1 

CEO_Agei,t 401 62.566 7.01 59 63 68  177 66.785 11.206 58 63 81 

Retirngi,t 401 0.529 0.5 0 1 1  177 0.508 0.501 0 1 1 

Relativetopeeri,t 401 0.317 0.571 0.015 0.191 0.46  177 0.154 1.394 -0.772 -0.033 1.016 

Growthi,t 401 0.554 7.099 -1.347 -0.587 0.491  177 6.265 22.103 -2.751 -0.23 3.645 

(Continued on next page) 
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Table 4 (continued) 

Descriptive statistics 

Panel A: Earnings sample 

 Group 2: Past performance information from the same quarter/half-a-year last year 

 Quarterly measures 
 

Semi-annual measures 

variable N Mean Std. Dev. Q1 Median Q3  N Mean Std. Dev. Q1 Median Q3 

TARi,t 288 0.041 0.033 0.019 0.032 0.054  124 0.066 0.042 0.036 0.059 0.09 

ACLt 288 0.04 0.03 0.018 0.033 0.053  124 0.067 0.042 0.035 0.063 0.088 

TAR i,t+1 288 0.046 0.035 0.02 0.038 0.063  124 0.073 0.046 0.036 0.07 0.098 

TAR i,t+1 − TARi,t 288 0.005 0.017 -0.001 0.006 0.012  124 0.007 0.025 -0.004 0.005 0.02 

ACLi,t − TARi,t 288 0 0.01 -0.002 0.001 0.004  124 0 0.019 -0.008 0.003 0.011 

Di,t 288 0.375 0.485 0 0 1  124 0.371 0.485 0 0 1 

Seasoni,t 288 0.097 0.297 0 0 0  124 0.419 0.495 0 0 1 

CEO_Agei,t 288 62.955 6.81 60 63 68  124 68.895 10.804 59 69 81 

Retirngi,t 288 0.542 0.499 0 1 1  124 0.597 0.493 0 1 1 

Relativetopeeri,t 288 0.391 0.646 0.044 0.213 0.548  124 0.058 1.258 -0.779 -0.156 0.835 

Growthi,t 288 1.036 8.25 -1.254 -0.459 0.491  124 8.247 24.625 -2.622 0.494 3.645 

(Continued on next page) 
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Table 4 (continued) 

Descriptive statistics 

Panel B: Revenue sample 

 Group 1: Past performance information from last quarters/half-a-years 

 Quarterly measures 
 

Semi-annual measures 

variable N Mean Std. Dev. Q1 Median Q3  N Mean Std. Dev. Q1 Median Q3 

TARi,t 232 0.215 0.106 0.15 0.181 0.221  72 0.399 0.162 0.276 0.355 0.49 

ACLt 232 0.204 0.093 0.153 0.178 0.211  72 0.385 0.135 0.279 0.349 0.487 

TAR i,t+1 232 0.221 0.105 0.162 0.188 0.233  72 0.409 0.16 0.289 0.365 0.515 

TAR i,t+1 − TARi,t 232 0.005 0.039 0 0.007 0.014  72 0.003 0.073 -0.019 0.015 0.035 

ACLi,t − TARi,t 232 -0.011 0.035 -0.014 -0.002 0.005  72 -0.008 0.033 -0.013 -0.002 0.006 

Di,t 232 0.586 0.494 0 1 1  72 0.556 0.5 0 1 1 

Seasoni,t 232 0.28 0.45 0 0 1  72 0.667 0.475 0 1 1 

CEO_Agei,t 232 63.97 6.771 59 66 70  72 62.25 4.95 58 59 68 

Retirngi,t 232 0.552 0.498 0 1 1  72 0.458 0.502 0 0 1 

Relativetopeeri,t 232 -0.07 0.116 -0.129 -0.091 -0.052  72 -0.008 0.206 -0.203 0.065 0.155 

Growthi,t 232 -0.246 1.764 -0.046 0.053 0.154  72 0.059 0.305 -0.01 0.141 0.225 

(Continued on next page) 
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Table 4 (continued) 

Descriptive statistics 

Panel B: Revenue sample 

 Group 2: Past performance information from the same quarter/half-a-year last year 

 Quarterly measures 
 

Semi-annual measures 

variable N Mean Std. Dev. Q1 Median Q3  N Mean Std. Dev. Q1 Median Q3 

TARi,t 176 0.221 0.105 0.16 0.184 0.224  47 0.367 0.099 0.277 0.346 0.435 

ACLt 176 0.208 0.09 0.155 0.179 0.209  47 0.361 0.09 0.289 0.341 0.415 

TAR i,t+1 176 0.233 0.105 0.174 0.203 0.249  47 0.379 0.103 0.297 0.36 0.435 

TAR i,t+1 − TARi,t 176 0.013 0.048 -0.009 0.02 0.039  47 0.011 0.058 -0.005 0.016 0.043 

ACLi,t − TARi,t 176 -0.012 0.039 -0.015 -0.003 0.005  47 -0.006 0.023 -0.013 -0.003 0.008 

Di,t 176 0.597 0.492 0 1 1  47 0.553 0.503 0 1 1 

Seasoni,t 176 0.386 0.488 0 0 1  47 0.787 0.414 1 1 1 

CEO_Agei,t 176 64.102 6.455 59.5 67 70  47 62.915 4.96 58 63 68 

Retirngi,t 176 0.557 0.498 0 1 1  47 0.532 0.504 0 1 1 

Relativetopeeri,t 176 -0.071 0.113 -0.129 -0.094 -0.056  47 -0.008 0.186 -0.195 0.069 0.153 

Growthi,t 176 -0.167 1.543 -0.038 0.08 0.157  47 0.08 0.288 -0.01 0.152 0.231 
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4.2. Test of target ratcheting: Hypotheses 1 and 2 

4.2.1. Test of Hypotheses 1a and 1b 

Table 5 presents our regression estimation results regarding Hypotheses 1a and 1b. 

Column (1) and (2) show the results of earnings sample, while column (3) and (4) show 

the results of revenue sample. Both column (1) and (3) reports that the coefficient on 

ACLi,t − TARi,t (α1) is positive (0.422 and 0.512) and significant (both p-value< 0.001), 

which is consistent with my Hypothesis 1a, that CEOs’ quarterly performance targets 

ratchet based on information from last quarter. In other words, firms consider CEOs’ 

performance relative to target last quarter when revising their targets. 

Column (2) and (4) of Table 5 also show that 𝛼1 are significantly positive (1.013 

with p-value< 0.001 and 0.693 with p-value< 0.01), which is consistent with my 

Hypothesis 1b, that CEOs’ semi-annual performance targets ratchet based on 

information from last half-a-year. 

Overall, these results consistent with prior literature that firms use executives’ past 

performance in target revision. In particular, the results indicate that ratcheting exists 

in performance targets that measured quarterly or semi-annually. 
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Table 5 

Test of Hypotheses 1a and 1b:  

Targets ratchet based on information from the last quarter/ half-a-year 

TARi,t+1 − TARi,t =  α0 + α1(ACL
i,t

− TARi,t) + θ1Growth
i,t

 +θ2 Relativetopeer
i,t

+ εi,t 

   Earnings sample  Revenue sample 

Coeff. 

 Quarterly measures 

TAR i,t+1 − TARi,t 

(1) 

 Semi-annual measures 

TAR i,t+1 − TARi,t 

(2) 

 Quarterly measures 

TAR i,t+1 − TARi,t 

(3) 

 Semi-annual measures 

TAR i,t+1 − TARi,t 

(4) 

Constant α0  -0.000  0.020  0.0383  -0.104 

   (-0.00)  (0.47)  (1.20)  (-1.01) 

ACLi,t − TARi,t α1  0.422***  1.013***  0.512***  0.693* 

   (3.49)  (5.50)  (7.41)  (2.47) 

Relativetopeeri,t  θ1  -0.012***  -0.017***  0.070*  -0.169* 

   (-5.68)  (-6.51)  (2.19)  (-2.38) 

Growthi,t θ2  -0.000  -0.000  -0.001  0.003 

   (-0.58)  (-0.00)  (-0.51)  (0.05) 

Year fixed effects   Included  Included  Included  Included 

Industry fixed effects   Included  Included  Included  Included 

Observations   401  177  232  72 

Adj R-squared    0.085  0.233  0.181  0.177 

Note: See Appendix 2 for variable definitions. Numbers in parentheses are t-value. *, ** and *** represent statistical significant at the 1%, 5% and 10% levels, respectively, using 

a two-tailed test
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4.2.2. Test of Hypotheses 2a and 2b 

Hypotheses 2a and 2b also addresses target ratcheting, but it focuses on the same 

interim period last years (i.e., Group 2). Table 6 presents our regression estimation 

results regarding Hypotheses 2a and 2b.  

Column (1) reports that the coefficient on ACLi, − TARi,t (𝛼1) is positive (1.162) 

and significant (p-value<0.001). In Column (3), 𝛼1  remains positive (0.898) and 

significant (p-value<0.001). The results suggest that firms revise their CEO’s quarterly 

targets based on CEOs’ performance in the same quarter last year, which is consistent 

with my Hypothesis 2a. 

For CEOs’ semi-annual performance targets, the results are similar to CEOs’ 

quarterly performance targets. The coefficients on ACLi,t − TARi,t  are also 

significantly positive in Column (2) and (4) of Table 6, suggesting that firms consider 

the CEOs’ performance in the same half-a-year last year when revising their CEOs’ 

semi-annual targets in the current half-a-year. 

Overall, the results are consistent with Hypotheses 2a and 2b. In addition to 

information from the last quarter/half-a-year, CEOs’ quarterly/semi-annual 

performance targets also ratchet based on information from the same 

quarter/half-a-year last year. 
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Table 6 

Test of Hypotheses 2a and 2b:  

Targets ratchet based on information from the same quarter/ half-a-year last year 

TARi,t+1 − TARi,t =  α0 + α1(ACL
i,t

− TARi,t) + θ1Growth
i,t

 +θ2 Relativetopeer
i,t

+ εi,t 

   Earnings sample  Revenue sample 

Coeff. 

 Quarterly measures 

TAR i,t+1 − TARi,t 

(1) 

 Semi-annual measures 

TAR i,t+1 − TARi,t 

(2) 

 Quarterly measures 

TAR i,t+1 − TARi,t 

(3) 

 Semi-annual measures 

TAR i,t+1 − TARi,t 

(4) 

Constant α0  0.025**  -0.008  0.029**  0.185*** 

   (2.60)  (-0.65)  (3.03)  (4.83) 

ACLi,t − TARi,t α1  1.162***  0.856***  0.898***  1.630*** 

   (12.55)  (8.48)  (14.65)  (6.54) 

Relativetopeeri,t  θ1  -0.003  -0.001  0.117**  0.190* 

   (-1.58)  (-0.41)  (2.82)  (2.55) 

Growthi,t θ2  0.000  -0.000  0.004  -0.201** 

   (0.12)  (-0.68)  (1.36)  (-3.35) 

Year fixed effects   Included  Included  Included  Included 

Industry fixed effects   Included  Included  Included  Included 

Observations   288  124  176  47 

Adj R-squared    0.467  0.454  0.609  0.649 

Note: See Appendix 2 for variable definitions. Numbers in parentheses are t-value. *, ** and *** represent statistical significant at the 1%, 5% and 10% levels, respectively, using 

a two-tailed test.
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4.3. Test of the asymmetry of target ratcheting: Hypotheses 3 and 4 

4.3.1. Test of Hypotheses 3a and 3b 

Hypothesis 3a and 3b examine whether there is an asymmetric ratcheting pattern 

in CEOs’ quarterly/semi-annual targets that ratchet based on information from the last 

quarter/half-a-year. Table 7 presents the results for testing Hypotheses 3a and 3b. 

Panel A reports the results from the earnings sample. Column (1) reports little or 

no evidence suggesting asymmetry pattern in CEOs’ quarterly targets that ratchet 

based on information from the last quarter. Hypothesis 3a predicts that the coefficient 

on Di,t × (ACLi,t − TARi,t), or α2, is significantly negative, whereas the estimates of α2 

in column (1) is insignificant. Moreover, I also get similar results from using the 

revenue sample when testing Hypothesis 3a. In Panel B, the estimates of α1 and α2 in 

column (1) are insignificant, which also suggest little or no evidence of asymmetry in 

target ratcheting. The results also indicate that little or no evidence of asymmetric 

pattern in CEOs’ semi-annual targets which ratchet based on information from the last 

half-a-year. Both Columns (2) of Panel A and B show that the estimates of α2 are 

insignificant.  

Overall, in the correlation between CEOs’ performance targets in this and last 

quarters/half-a-years, there is little or no difference in the magnitude of target revisions 

whether CEOs meet their last performance targets or not. The finding of no asymmetry 

in target ratcheting is consistent with that in Indjejikian et al. (2014a) and Bol and Lill 

(2015). 
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Table 7 

Test of Hypotheses 3a and 3b:  

Target ratchet asymmetrically based on information from the last 

quarter/half-a-year 

TARi,t+1 − TARi,t = α0 + α1(ACLi,t − TARi,t) + α2Di,t × (ACLi,t − TARi,t)  

+ α3Di,t + θ1Growth
i,t

 +θ2 Relativetopeer
i,t

+ εi,t 

Panel A: Earnings sample 

  

Coeff. 

Quarterly measures 

TAR i,t+1 − TARi,t 

(1) 

Semi-annual measures 

TAR i,t+1 − TARi,t 

(2) 

Constant α0 0.000 0.010 

  (0.00) (0.24) 

ACLi,t − TARi,t α1 0.659** 1.313*** 

  (3.30) (3.40) 

Di,t × (ACLi,t − TARi,t) α2 -0.520 -0.366 

  (-1.74) (-0.71) 

Di,t α3 -0.001 0.005 

  (-0.28) (0.49) 

Relativetopeeri,t  θ1 -0.012*** -0.018*** 

  (-5.54) (-6.48) 

Growthi,t θ2 -0.000 -0.000 

  (-0.63) (-0.04) 

Year fixed effects  Included Included 

Industry fixed effects  Included Included 

Observations  401 177 

Adj R-squared   0.088 0.227 

Panel B: Revenue sample 

  

Coeff. 

Quarterly measures 

TAR i,t+1 − TARi,t 

(1) 

Semi-annual measures 

TAR i,t+1 − TARi,t 

(2) 

Constant α0 0.035 -0.102 

  (1.08) (-0.98) 

ACLi,t − TARi,t α1 0.314 -0.983 

  (0.67) (-0.73) 

Di,t × (ACLi,t − TARi,t ) α2 0.238 1.918 

  (0.50) (1.35) 

(Continue to the next page) 
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Table 7 (continued) 

Test of Hypotheses 3a and 3b:  

Target ratchet asymmetrically based on information from the last 

quarter/half-a-year 

Panel B: Revenue sample 

  

Coeff. 

Quarterly measures 

TAR i,t+1 − TARi,t 

(1) 

Semi-annual measures 

TAR i,t+1 − TARi,t 

(2) 

Di,t α3 0.003 -0.006 

  (0.49) (-0.23) 

Relativetopeeri,t  θ1 0.070* -0.137 

  (2.15) (-1.84) 

Growthi,t θ2 -0.001 0.000 

  (-0.52) (0.01) 

Year fixed effects  Included Included 

Industry fixed effects  Included Included 

Observations  232 72 

Adj R-squared   0.177 0.177 

Note: See Appendix 2 for variable definitions. Numbers in parentheses are t-value. *, ** and *** represent 

statistical significant at the 1%, 5% and 10% levels, respectively, using a two-tailed test. 
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4.3.2. Test of Hypotheses 4a and 4b 

Hypotheses 4a and 4b then predict that there is an asymmetric pattern in CEOs’ 

quarterly/semi-annual performance targets which ratchet based on information from the 

same quarter/half-a-year last year.  

In Table 8, Panel A reports the results from earnings sample while Panel B reports 

the results from revenue sample. The results show that α2 are insignificant in both 

column (1) of the two panels, which is inconsistent with my Hypothesis 4a. In other 

words, the ratcheting of executives’ quarterly performance targets is not significantly 

different whether executives meet their quarterly targets of the same quarter last year. 

Furthermore, the results for semi-annual measured sample presented in column 

(2) of Panel A and B report that α2  are both insignificantly. This suggests no 

asymmetric pattern exists in CEOs’ semi-annual performance targets that ratchet based 

on information from the same half-a-year last year, which is inconsistent with my 

Hypothesis 4b.  

Both results from earnings sample and revenue sample indicate that there is no 

asymmetric ratcheting pattern in CEOs’ quarterly/semi-annual performance targets 

which ratchet based on information from the same quarter/half-a-year last year. The 

finding of no asymmetry in target ratcheting is similar to that in my Hypotheses 3a and 

3b. Overall, I do not find an asymmetric pattern in CEOs’ performance targets which 

are measured quarterly or semi-annually, consistent with prior research (Indjejikian et 

al., 2014a; Bol and Lill, 2015). 
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Table 8 

Test of Hypotheses 4a and 4b:  

Target ratchet asymmetrically based on information from the same 

quarter/half-a-year last year 

TARi,t+1 − TARi,t = α0 + α1(ACLi,t − TARi,t) + α2Di,t × (ACLi,t − TARi,t)  

+ α3Di,t + θ1Growth
i,t

 +θ2 Relativetopeer
i,t

+ εi,t 

Panel A: Earnings sample 

  

Coeff. 

Quarterly measures 

TAR i,t+1 − TARi,t 

(1) 

Semi-annual measures 

TAR i,t+1 − TARi,t 

(2) 

Constant α0 0.033** -0.021 

  (3.28) (-1.58) 

ACLi,t − TARi,t t α1 1.196*** 0.764** 

  (6.01) (2.71) 

Di,t × (ACLi,t − TARi,t ) α2 0.248 0.063 

  (0.96) (0.18) 

Di,t α3 0.008*** -0.003 

  (3.59) (-0.43) 

Relativetopeeri,t  θ1 -0.004* -0.001 

  (-2.19) (-0.30) 

Growthi,t θ2 0.000 -0.000 

  (0.49) (-0.65) 

Year fixed effects  Included Included 

Industry fixed effects  Included Included 

Observations  288 124 

Adj R-squared   0.4916 0.4443 

Panel B: Revenue sample 

  

Coeff. 

Quarterly measures 

TAR i,t+1 − TARi,t 

(1) 

Semi-annual measures 

TAR i,t+1 − TARi,t 

(2) 

Constant α0 0.0258* 0.190*** 

  (2.30) (4.44) 

ACLi,t − TARi,t t α1 1.538*** 1.834* 

  (3.95) (2.25) 

Di,t × (ACLi,t − TARi,t ) α2 -0.684 -0.440 

  (-1.73) (-0.46) 

(Continue to the next page) 
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Table 8 (continued) 

Test of Hypotheses 4a and 4b:  

Target ratchet asymmetrically based on information from the same 

quarter/half-a-year last year 

Panel B: Revenue sample 

  

Coeff. 

Quarterly measures 

TAR i,t+1 − TARi,t 

(1) 

Semi-annual measures 

TAR i,t+1 − TARi,t 

(2) 

Di,t α3 0.000937 -0.00659 

  (0.14) (-0.35) 

Relativetopeeri,t  θ1 0.106* 0.182* 

  (2.54) (2.29) 

Growthi,t θ2 0.00429 -0.197** 

  (1.58) (-3.14) 

Year fixed effects  Included Included 

Industry fixed effects  Included Included 

Observations  176 47 

Adj R-squared   0.613 0.632 

Note: See Appendix 2 for variable definitions. Numbers in parentheses are t-value. *, ** and *** represent 

statistical significant at the 1%, 5% and 10% levels, respectively, using a two-tailed test. 
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5. Additional analysis: determinants of target ratcheting 

Prior scholars have discussed factors that may influence the compensation 

committees to change the relative use of past performance information in executives’ 

annual performance target revision (Murphy, 2001; Bol and Lill, 2015; Kim and Shin, 

2017). To further study ratcheting in executives’ quarterly or semi-annual performance 

targets, I examine the following factors that have potentially influence on the extent of 

target ratcheting.  

The first factor that I test is seasonality. I examine whether the extent of CEOs’ 

performance target ratcheting differs between firms with high seasonality and those 

with low seasonality. According to Murphy (2001) and Kwon et al. (2018), there are 

three determinants that firms would consider when using information to revise 

executives’ performance targets: information collection cost, the degree of 

informativeness, and the extent influenced by the executives. Intuitively, the 

informativeness of performance information from the same period last year is higher in 

firms with high seasonality than those with low seasonality. By shortening performance 

measure period, firms with distinct high and low seasonality may revise their CEO’s 

performance targets more timely in every quarters or half-a-year. Therefore, I predict 

that reliance on past performance in CEOs’ quarterly or semi-annual performance target 

revision is more pronounced in firms with high seasonality. 

The second factor that I examine is CEO horizon. Prior literature points out that 

CEOs tend to manipulate earnings in order to enhance their earning-based 

compensation for their own interests when they are about to retire, which is referred to 

as “horizon problem” (Smith and Watts, 1982; Kalyta, 2009). And this problem also 

indicates that the information about CEO’s past performance is influenced greatly by 

retiring CEO. To alleviate horizon problem, the compensation committee will adjust 
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the relative weight of using past performance information in the retiring CEOs’ 

performance target revision (Huson et al. 2012). Therefore, I predict that reliance on 

past performance in CEOs’ quarterly or semi-annual performance target revision is less 

pronounced in firms with a CEO approaching retirement. 

Following prior literature, I conduct the following regression to examine whether 

(1) degree of seasonality and (2) CEO horizon will influence compensation committees 

to adjust the weight of past performance information that incorporated in target revision. 

(Bol and Lill, 2015; Kim and Shin, 2017): 

TARi,t+1 − TARi,t = α0 + α1(ACLi,t − TARi,t) + β
0
Seasoni,t + γ

0
Retirng

i,t
 

+ β
1
SeasonI,t×(ACLI,t − TARI,t)  

+ γ
1
Retirng

i,t
×(ACLi,t − TARi,t)  

+ θ1Growth
i,t

 + θ2 Relativetopeer
i,t

+ εi,t (3) 

Seasoni,t is an indicator variable equals to one if firm’s seasonality is distinct and 

zero otherwise. Retirng
i,t

, is also an indicator variable equals to one if the CEO is 

approaching retirement and zero otherwise (see Appendix 2 for details). The 

coefficients on both interaction terms,  β
1
 and  γ

1
, capture the positive or negative 

incremental effect from Seasoni,t and Retirng
i,t

 in target ratcheting. According to my 

predictions,  β
1

 should be significantly positive and  γ
1

 should be significantly 

positive negative. Since the results from testing of target ratcheting show that 

executives’ performance targets ratchet based on the information from the same 

quarter/half-a-year last year is more pronounced than based on the information from 
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last quarter/half-a-years4, I examine my predictions by using executives’ performance 

from the same quarter or half-a-year last year. 

Table 9 presents the results for whether degree of seasonality and CEO horizon 

affect the extent of performance target ratcheting. The estimator 𝛼1 in both columns 

are significant positive (1.162 and 1.429 with both p-value< 0.001), and 𝛽1 are also 

significant positive (0.444 with p-value< 0.01 and 0.638 with p-value< 0.001). This 

implies that target ratcheting is more pronounced in firms with high seasonality than in 

those with low seasonality, supporting my prediction that firms with high seasonality 

rely more on performance information from the same quarter or half-a-year last year in 

target revision because the information is more informative in firms with high 

seasonality. Table 9 also demonstrates that the estimator  𝛾1 are significantly negative 

in both columns (−0.505 with p-value<0.001 and −0.615 with p-value<0.05), which 

suggesting that target ratcheting is less pronounced in firms whose CEO is approaching 

retirement due to horizon problem. 

  

                                                       

4 The result of Hypotheses 1a and 1b (targets ratchet based on information from last quarter/ half-a-year) 

have approximately 8.5%-23.3% explanatory power, while the result of Hypotheses 2a and 2b (Targets 

ratchet based on information from the same quarter/ half-a-year last year) have approximately 45.4%-

64.9% explanatory power. See Table 3 and Table 4 for detail. 
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Table 9 

Additional analysis  

Test of determinants of target ratcheting 

TARi,t+1 − TARi,t = α0 + α1(ACLi,t − TARi,t) + β
0
Seasoni,t + γ

0
Retirng

i,t
  

 + β
1
Seasoni,t × (ACLi,t − TARi,t) 

+ γ
1
Retirng

i,t
× (ACLi,t − TARi,t) 

+ θ1Growth
i,t

 + θ2 Relativetopeer
i,t

 + 𝜀i,t 

 

 

 

 

Coeff. 

Earnings sample 

TAR i,t+1 − TARi,t 

(1) 

Revenue sample 

TAR i,t+1 − TARi,t 

(2) 

Constant α0 0.0205* 0.0364*** 

  (1.98) (3.76) 

ACLi,t − TARi,t α1 1.162*** 1.429*** 

  (13.76) (6.03) 

Seasoni,t ∙(ACLi,t − TARi,t) β1 0.444** 0.638*** 

  (2.69) (3.47) 

Retirngi,t ∙(ACLi,t − TARi,t) γ1 -0.505*** -0.615* 

  (-3.85) (-2.51) 

Seasoni,t β0 -0.00191 -0.00667 

  (-0.73) (-1.19) 

Retirngi,t γ0 -0.00180 -0.00659 

  (-0.97) (-1.11) 

Relativetopeeri,t  θ1 -0.000 0.0624* 

  (-0.40) (2.03) 

Growthi,t θ2 -0.000 0.00600* 

  (-1.18) (2.53) 

Year fixed effects  Included Included 

Industry fixed effects  Included Included 

Observations  412 223 

Adj R-squared   0.4627 0.5854 

Note: See Appendix 2 for variable definitions. Numbers in parentheses are t-value. *, ** and *** represent 

statistical significant at the 1%, 5% and 10% levels, respectively, using a two-tailed test. 
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6. Conclusion 

In this study, I examine target ratcheting through S&P 1500 firms which using 

earnings or revenue as one of their CEO’s quarterly or semi-annual performance 

measure. Prior literature has only studied the use of past performance information in 

executives’ annual performance target revision, while CEO's performance is also 

measured quarterly or semi-annually. Therefore, this study provides insights about 

target ratcheting, especially in executives’ quarterly and semi-annual performance 

targets. 

First, my findings suggest that firms with their CEOs’ performance targets 

measured quarterly or semi-annually also use past performance information in revising 

targets. Furthermore, both information from the last quarter (half-a-year) and the same 

quarter (half-a-year) last year are incorporated in target revision by firms.  

Second, I find no evidences on the asymmetric target ratcheting. Possible reason 

is that firms only partially incorporated past performance in revising targets, which is 

consistent with some prior literature. As the weight of past performance information 

incorporated in target revision decreases, CEOs are less likely to restrict their current 

efforts. Therefore, the incentive mechanism to alleviate the ratchet effect via 

asymmetric target ratcheting is also less likely to be needed by firms. 

Third, results of additional test indicate that the extent of performance target 

ratcheting are influenced by firm’s seasonality and CEOs’ horizons. More specifically, 

I find firms with high seasonality rely more on performance information of the same 

quarter (half-a-year) last year in revising targets. On the contrary, reliance on 

performance information of the same quarter (half-a-year) last year is less pronounced 

in firms with their CEO is approaching retirement. 
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Conclusions of this study are subjected to some limitations but meanwhile provide 

opportunities to future research. First, although this study uses publicly available 

sample in ten years to examine target ratcheting, the generalization of the results to 

other firms with different characteristics may be limited. Especially in testing of 

asymmetric target ratcheting, prior scholars indicate that the empirical results will differ 

with sample characteristics (Casas‐Arce et al, 2018). Since the disclosure of executives’ 

bonus plan becomes more and more complete, future studies can use larger and longer 

samples to reexamine this result. Second, this study focuses on the relevance of past 

performance to target revision. There could be other information that used in revising 

CEO’s quarterly and semi-annual performance targets, which is worth future researcher 

to investigate. Third, even though testing two factors that influence quarterly and semi-

annual performance target ratcheting in this study already, I still believe there might be 

other potential factors that also influence target ratcheting. Future research could 

investigate other factors that will affect ratcheting in CEO’s quarterly or semi-annual 

performance targets. Despite these limitations, this study lays the groundwork for our 

understanding of ratcheting in quarterly or semi-annually targets. 
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Appendix 1. Performance measures 

Table 10 

Performance measures used in quarterly and semi-annual bonus plans 

Measurement 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Firm-years Percentage 

Revenue/Sales 1 7 8 12 10 9 12 13 23 16 111 22.24% 

Earnings per share 1 4 6 10 5 4 7 6 8 12 63 12.63% 

Operating Income 0 2 2 10 9 9 8 6 9 7 62 12.42% 

EBITDA/ EBIT 0 4 5 5 4 7 7 6 12 9 58 11.62% 

Net income/Income before tax 1 3 2 4 6 6 7 5 7 7 48 9.62% 

Operating profit margin (%) 0 1 2 4 4 4 6 4 7 7 39 7.82% 

Revenue Growth/Sales Growth (%) 0 0 1 2 3 2 5 4 6 4 27 5.41% 

ROIC (%) 0 2 3 3 3 3 3 2 1 0 20 4.01% 

Revenue Growth 0 1 1 1 1 1 1 3 3 1 13 2.61% 

Operating free cash flow 0 0 1 1 1 0 1 0 3 4 11 2.20% 

EBITA as % of Revenue 0 0 1 2 2 2 2 1 1 0 11 2.20% 

Profit before taxes (%) 0 0 0 0 1 1 1 1 1 1 6 1.20% 

Working Capital Turns 0 0 0 1 1 0 1 0 3 0 6 1.20% 

Gross margin percentage (%) 0 0 0 0 0 0 2 0 2 1 5 1.00% 

Operating expenses as a percentage of sales (%) 0 0 0 0 0 0 1 0 2 1 4 0.80% 

Operating expenses 0 0 0 0 0 0 1 1 1 1 4 0.80% 

Inventory turnover 0 0 0 1 1 1 0 0 0 0 3 0.60% 

(Continued to the next page) 
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Table 10 (Continued) 

Performance measures used in quarterly and semi-annual bonus plans  

Measurement 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Firm-years Percentage 

Gross profit 0 0 1 0 0 0 0 0 1 0 2 0.40% 

Gross profit return on inventory 0 0 0 0 0 0 0 0 1 1 2 0.40% 

Operating income growth (%) 0 1 1 0 0 0 0 0 0 0 2 0.40% 

Growth percentage in the number of employees 0 0 0 0 0 0 0 0 0 1 1 0.20% 

             

Total 3 25 34 56 51 49 65 52 91 73 499 100% 

In this study, the earnings measures include the following measures: earnings per share, operating income, net income, income before 

tax, gross profit, EBITDA and EBIT. As Table 10 presents, earnings and revenue measurement, which this study focus on, account for 

nearly 70% of the proportion. 

Table 11 

Performance measures used in quarterly and semi-annual bonus plans (Reclassification) 

Measurement Firm-years Percentage 

Earnings 234 46.89% 

Revenue 111 22.24% 

Others 154 30.86% 

   

Total 499 100.00% 
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Appendix 2. Variable definitions 

Variable Description 

Main variables  

ACLi,t Actual revenue or earnings performance used for CEOs’ annual bonus 

compensation, scaled by total assets. 

TARi,t Targeted revenue or earnings performance used for CEOs’ annual bonus 

compensation, scaled by total assets. 

ACLi,t − TARi,t Past performance calculated as the actual revenue or earnings (ACL) 

minus targeted revenue or earnings (TAR), scaled by total assets. 

TARi,t+1 − TARi,t Target revision, which is the difference in revenue or earnings targets 

between period t+1 and period t., scaled by total assets. 

𝐷𝑖,𝑡 Indicator variable that equals to 1 if executives’ actual performance is 

below to their targets (ACLi,t<TARi,t) and 0 otherwise. 

Seasoni,t Indicator variable which is set to 1 for seasonal firms and 0 otherwise. 

The method I used to classify is referred to Salamon and Stober (1994) 

as follow: 

First, I calculate the average revenue (earnings) each quarters of each 

firms over ten years. Quarter with the highest average revenue 

(earnings) represents the “high season” of the firm. If over 80% of the 

observational years that firm’s quarter with the highest revenue 

(earnings) equals their high season, the firm is defined as a seasonal 

firm. 

Retirng
i,t

 Indicator variable that equals 1 for firms with CEO older than 62 years 

old and 0 otherwise (Cheng, 2004; Taylor, 2013; Kim and Shin, 2017). 

 

Control variables  

Growthi,t Non-managerial productivity growth: 

Following Kim and Shin (2017), I use an cross-sectional OLS 

regression to forecast the revenue and earnings growth rate excluding 

extraordinary item for firm i, FCS_GRWi,t+1, for all firms in the sample 

every year: 

(Continued to the neat page) 
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Appendix 2 (continued) 

Variable Description 

 𝐹𝐶𝑆_𝐺𝑅𝑊𝑖,𝑡+1 = 𝛼0 + 𝛼1𝑃𝑎𝑠𝑡𝐺𝑅𝑊𝑖,𝑡 + 𝛼2𝑆𝐼𝑍𝐸𝑖,𝑡 + 𝛼3𝐸𝑃𝑖,𝑡 

+𝛼4𝐿𝐸𝑉𝑖,𝑡 + 𝛼5𝑀𝐾𝑇𝑖,𝑡 + 𝛼6𝑅𝐷𝑖,𝑡 + 𝛼7𝐶𝐴𝑃𝑖,𝑡 

+𝛼8𝐵𝑇𝑀𝑖,𝑡 + 𝛼9𝐷𝑖𝑣𝑌𝑙𝑑𝑖,𝑡 

+𝛼10𝑃𝑎𝑠𝑡𝑅𝐸𝑇𝑖,𝑡 + 𝜀𝑖,𝑡 

I run the above regression separately for each fiscal year and industry 

(2-digit SIC code pair). Then, Growth is calculated as predicted value 

from the above regression. The definitions of the independent 

variables are as follow: 

PastGRW = Growth rate in sales over the prior three years 

SIZE = Natural logarithm of the market value of equity 

EP = Ratio of earnings to the market value of equity 

LEV = Leverage computed as total liabilities net of cash holdings 

divided by total assets net of cash holdings 

MKT = Advertising expense intensity relative to sales 

RD = R&D expense intensity relative to sales (prior three-year 

average) 

CAP = Capital expenditure relative to total assets (prior three-year 

average) 

BTM = Book-to-market ratio computed as total assets divided by the 

market value of equity plus long-term liabilities 

DivYld = Dividend yield computed as ordinary cash dividends divided 

by net income before extraordinary items 

PastRET = Prior 12-month compound rate of return 

Relativetopeer
i,t

 
Sample firm’s earnings or revenue performance relative to average 

performance of peers firms in the same period.  

I compute the average earnings or revenue of each industry (2-digit 

SIC code pair) which sample firms was in, and compare sample 

firm’s performance to it. Sample firm’s performance and peers’ 

average performance are scaled by their total assets. 
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