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The Halo Effect of Cash Holdings in COVID-19

and Accuracy of Analysts’ Earnings Forecast

ABSTRACT 

	Purpose: This study investigates the halo effect of corporate cash holdings during the COVID-19 pandemic on the accuracy of analysts' earnings forecasts.

Methodology: This study uses a sample of A-share listed companies from the Shanghai and Shenzhen stock exchanges in China between 2018 and 2022. We employ a continuous difference-in-differences (DID) approach, with the pre- and post-pandemic periods serving as the time variable and the cash holdings at the end of 2018 used as the categorical variable. 

Results: The findings indicate that firms with higher pre-pandemic cash holdings tend to receive more optimistic earnings forecasts from analysts, leading to lower forecast accuracy. Further analysis reveals that analysts disproportionately overestimate the precautionary value of cash reserves in firms characterized by higher financing constraints, lower agency costs, and greater forecast dispersion. This excessive optimism toward cash-rich firms significantly undermines the precision of earnings forecasts.

Suggestions: The results suggest that corporate cash holdings exhibit a halo effect during emergencies. Analysts should maintain professional objectivity and prudence when forecasting future earnings, ensuring a rational and unbiased forecast.
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1. INTRODUCTION 

In capital markets, securities analysts play a critical role as information intermediaries. They provide investment advice to investors and improve market pricing efficiency by analyzing company information and forecasting profitability. As a result, the accuracy of analyst forecast has gained substantial scholarly attention.

Existing literature indicates that analyst forecast accuracy is primarily influenced by two aspects. First, at the firm level, disclosure characteristics such as level of information disclosure (Hope, 2003), information disclosure quality (Lang and Lundholm, 1996), financial report readability (Lehavy et al., 2011), and reporting comparability (De Franco et al., 2011), as well as operational features including mergers and acquisitions (Chaney et al., 1999), corporate diversification (Duru and Reeb, 2002), impact forecast accuracy. Second, at the individual analyst level, factors such as analyst ability (Clement,1999), conflicts of interest (O'Brien et al., 2005), and cognitive bias (Hirshleifer et al., 2021) also affect forecast accuracy. This paper examines the halo effect of corporate cash holdings during the COVID-19 pandemic on analyst forecast accuracy from the perspective of analysts' cognitive bias.

The halo effect was classically defined as "marked tendency to think of the person in general as rather good or rather inferior and to color the judgments of the person’s specific performance attributes by this general feeling" (Thorndike, 1920).  Based on the halo effect, global evaluations of a person can induce altered evaluations of the person's attributes, even when there is sufficient information to allow for independent assessments of them (Nisbett and Wilson, 1977). This may be due to the tendency of individuals to enhance the value of holistic evaluations while diminishing the significance of specific attributes after forming an overall assessment, thereby aligning subsequent evaluations of specific attributes with prior holistic judgments (Blazer and Sulsky, 1992; Murphy et al., 1993). 
Corporate cash holdings possess intrinsic precautionary value. Especially during the COVID-19 pandemic, companies' business operations were disrupted, with supply chains broken and costs rising, facing great uncertainty and business risks. For pandemic-era firms, cash holdings could even determine corporate survival. Consequently, sufficient cash holdings during the pandemic might exhibit halo effects. Xiao et al. (2020) found that firms with higher cash holdings demonstrated more significant market effects during COVID-19. For analysts, high cash holdings may create an overall impression of low operational risk and high investment potential under the pandemic. Subsequently, Analysts might form optimistic earnings forecasts based on this halo effect, potentially reducing forecast accuracy. 

There are little literature has examined the impact of the halo effect on analysts' forecasts. Therefore, this study aims to investigate the impact of cash holdings' halo effect on accuracy of analysts' earnings forecast under the COVID-19 pandemic, using a continuous difference-in-differences (DID) approach.
This study offers threefold contributions. First, it advances the literature on determinants of analysts' earnings forecasts by identifying corporate cash holdings' halo effect as a novel cognitive bias mechanism that systematically distorts forecasts through inflated optimism under extreme uncertainty. Second, this study demonstrates the halo effect of cash reserves during the pandemic. While prior literature typically examines the preventive effect of cash holdings, we reveal that their preventive effect under pandemic conditions generates a derived halo effect, which subsequently biases analysts' judgments. Third, this research extends the application domains of the halo effect. Existing studies on the halo effect have primarily concentrated in the field of performance evaluation; this paper expands its application to the realm of analyst forecasts.

2. LITERATURE REVIEW

2.1 Problem Statement

This study empirically investigates the halo effect of corporate cash holdings on analysts' earnings forecast accuracy, incorporating heterogeneity analysis based on COVID-19 pandemic-induced exogenous shocks. Utilizing a sample of Chinese A-share listed firms spanning 2018-2022, three core research questions are addressed: (1) Whether the halo effect of cash holdings in COVID-19 deteriorate analysts’ earnings forecast accuracy? (2) How does this relationship vary across firm characteristics? The findings advance understanding of information intermediary mechanisms during crises, with implications for improving analysts' rational forecast behavior in emerging markets.

2.2 Theoretical Literature

2.2.1 Precautionary motive for cash holdings

Cash holdings, as a core component of corporate liquidity management strategies, play a strategic role in ensuring sustainable corporate development (Campello et al., 2011). They shape financing decision, enhance financial flexibility to mitigate operational risks, and impact investment decision-making, thereby promote sustainable corporate growth(Demir et al., 2017). 

In general, there are three primary motives for corporate cash holdings: the transaction motive, the precautionary motive, and the speculative motive.  The precautionary motive specifically denotes corporate cash reserves maintained as a financial safeguard against "unforeseen contingencies" (Gill and Biger, 2013). On the one hand, it helps mitigate unpredictable crises or financial shocks. On the other hand, it allows firms to capture the emergent investment opportunities (Bigelli and Sánchez-Vidal, 2012). 

Myers and Maijluf (1984) argued that due to information asymmetry, firms should hold more cash, as the cost of external financing exceeds that of utilizing internal cash reserves. Information asymmetry increases both the cost and difficulty of raising funds, making cash holdings instrumental in reducing external financing costs and mitigating financial distress risks. Opler (1999) suggested that cash reserves enable firms to navigate uncertainties by providing liquidity to handle unexpected situations. Mikkelson and Partch (2003) found that firms with higher cash holdings tend to outperform their peers. Even when capital costs are low, firms with weaker precautionary measures still opt to retain cash reserves (Faulkender et al., 2019).

Furthermore, cash holdings possess strategic value in maintaining a company’s competitive position (Fresard, 2010; Haushalter et al., 2007). Firms with insufficient cash reserves may miss critical investment opportunities relative to industry peers, while robust cash reserves provide essential financial flexibility to support competitive strategies. McLean (2011) pointed out that companies seeking valuable investment opportunities tend to get stock returns in the form of cash, thereby accumulating precautionary cash holdings as a safeguard against future capital market constraints.
The precautionary motive of cash holdings has been extensively examined in extant literature, while the halo effect of cash holdings remains underexplored.
2.2.2 Accuracy of analysts' earnings forecasts

The accuracy of analysts' earnings forecasts has been a widely studied topic in academic research, with extensive studies exploring its influencing factors.

At the firm level, information disclosure characteristics and operational complexity significantly affect forecast accuracy. Analysts synthesize firm-specific data through both public disclosure channels (e.g., annual reports, interim filings) and private communication channels (e.g., management interviews) to formulate earnings projections.Empirical evidence consistently underscores the critical role of transparency: Hope (2003) found that higher levels of annual report disclosure provide analysts with more information, thereby improving forecast accuracy. Similarly, Lang and Lundholm (1996) showed that better disclosure quality enhances the accuracy of analysts’earnings forecasts. Greater information transparency (Ni et al., 2023), higher financial reporting readability (Lehavy et al., 2011), and stronger financial statement comparability (De Franco et al., 2011) all contribute to higher forecast accuracy. 

Conversely, operational complexity arising from corporate actions introduces significant forecasting challenges. Strategic activities such as mergers and acquisitions (M&As) or international diversification amplify information processing demands. Chaney et al. (1999) revealed that M&As increase the difficulty of reconciling post-transaction performance metrics with pre-acquisition benchmarks, resulting in heightened forecast bias. Similarly, Duru and Reeb (2002) documented that firms with greater geographic diversification exhibit lower forecast accuracy and persistent optimism in analyst projections, attributable to the opacity of cross-border operations and heterogeneous regulatory environments. These findings collectively highlight how structural complexity at the firm level interacts with analysts’ cognitive and informational constraints to degrade predictive reliability.

At the analyst level, individual characteristics systematically shape earnings forecast accuracy. Clement (1999) established that forecast accuracy is positively associated with analysts’ experience and employer size, negatively associated with the number of firms and industries followed by the analyst. Du (2023) found that when schools closed due to the COVID-19 pandemic, female analysts with children exhibited lower earnings forecast accuracy. Although analysts serve as critical information intermediaries expected to uphold objectivity, their forecasts are persistently skewed by incentive-driven biases and cognitive limitations. O’Brien et al. (2005) revealed that analysts issue overly optimistic stock ratings to maintain relationships with firms or secure future investment banking deals. Hirshleifer et al. (2021) found that analysts' initial impression of a company significantly and durably impacts their subsequent forecast behaviors. When a company performs well in the year before analysts' first coverage, the later forecasts tend to be more optimistic.Klein and Dawar (2004) propose that positive events (e.g., product launches) trigger an “emotional halo,” causing analysts to overlook risks, while negative events (e.g., litigation) induce a “negative halo,” prompting unwarranted downgrades. 

The extant literature have demonstrated the cognitive biases such as first impression and halo effect can distort the analysts’ forecast formation processes. Our study further investigates how the halo effect of cash holdings impair earnings forecast accuracy.
2.2.3 The halo effect

Thorndike(1920) first introduced the concept of the “halo effect” to explain performance appraisals in which raters overestimate all of a person's abilities because of their overall favorable impression of that individual. The halo effect refers to a cognitive bias whereby an individual’s holistic impression of an object or evaluation of one characteristic systematically influences judgments of unrelated traits. This phenomenon is particularly pronounced in top-down evaluative tasks, where general information is processed before specific criteria are assessed (Murphy et al., 1993). For instance, Finucane et al. (2000) demonstrated that holistic impressions of decision alternatives create a halo that distorts risk evaluations, even when analytical details contradict the overall attractiveness of outcomes. Similarly, Slovic et al. (2002) and Lance et al. (1994) established that the valence of an overall performance judgment correlates with biases in evaluating granular criteria, reinforcing the halo’s pervasive influence. 

The halo effect manifests across professional domains. In auditing, O’Donnell and Schultz (2005) found that auditors’ strategic risk assessments, shaped by holistic perspectives, led to underestimations of account-level misstatement risks. During crises, Coombs and Holladay (2009) argue that a firm’s reputation can generate a “protective halo,” buffering against negative evaluations. Even in IT rankings, Chen and Yang (2013) identified halo effects where non-technical factors like corporate size or brand reputation inflated perceptions of technological capabilities. Jin and Lee (2019) provided analytical confirmation that corporate social responsibility (CSR) initiatives can influence consumer evaluations through a "halo effect," whereby CSR actions congruent with a firm's core identity or product ethos elicit positive consumer responses, whereas misaligned CSR efforts fail to generate comparable effects. 

These studies collectively illustrate how the halo effect distorts evaluations across diverse contexts by privileging holistic impressions over objective criteria. This investigation pioneers the extension of halo effect theory into financial analyst forecast contexts.
3. Research hypothesis

In general, the precautionary effect of cash holdings reduces operational uncertainty for enterprises and improves analyst forecast quality. When forecasting corporate earnings, analysts incorporate cash flow information. Absent cognitive biases, elevated cash holdings during major emergencies can enhance analysts' forecast accuracy by alleviating external financing constraints, reducing operational uncertainties, and dampening earnings volatility risks. This may enable more precise assessments of corporate profitability and growth prospects, thereby improving forecast quality and reducing forecast bias.

However, the halo effect exacerbates analysts’ cognitive biases, thereby impairing the accuracy of their forecasts. During the pandemic, when analysts conduct forecasts based on corporate cash holdings levels, the influence of the halo effect may manifest in two dimensions:First, it amplifies the perceived significance of cash holdings. Analysts may disproportionately focus on a firm's cash reserve levels during pandemic conditions, extrapolating this single indicator to assess overall financial health. This cognitive bias could lead to neglect of market environment complexities (e.g., debt levels and competitive positioning) that crucially affect corporate resilience. Second, it distorts evaluations of complementary performance dimensions. Firms with substantial cash reserves may receive unwarranted positive assessments of unrelated operational aspects. Both cognitive distortions may result in systematic overestimation of corporate risk resilience and future performance in analyst forecasts, generating excessive optimism that amplifies forecast bias.
Based on these, the hypothesis is proposed in this paper:
H1: Firms with higher cash holdings exhibit lower analysts’ earnings forecast accuracy with significant optimistic bias during the COVID-19 pandemic.

4. Methodology
4.1 Model Specification
This paper utilizes the COVID-19 pandemic outbreak in 2020 as an exogenous shock. It adopts the multi-period difference-in-differences (DID) framework following Wang and Wang (2012) to examine how the halo effect of corporate cash holdings affect the accuracy of analysts' earnings forecasts during public emergencies.                 
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In the model (1), Ferrorit represents the analyst's earnings forecast bias for firm i in year t. The variable Cash measures the firm's cash reserve ratio in 2018, and its coefficient of captures the precautionary effect of cash holdings on forecast accuracy. Post is a time indicator that equals 1 for fiscal years 2020–2022 and 0 otherwise. The coefficient on the interaction term Cash × Post identifies the halo effect of cash holdings on forecast bias under emergency shocks.
Based on model (1), this paper subdivided Ferror into optimistic bias of analysts' forecasts (Oferror) and pessimistic bias of analysts' forecasts (Pferror), and constructed model (2) and model (3) respectively to examine the effect of the firm's cash holding level on the analysts' forecast bias after being hit by a significant contingency, as follows:
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 (3) 
In these two models, Oferrorit represents analysts' optimistic earnings forecasts for firm i in year t, and Pferrorit represents analysts' pessimistic earnings forecasts for firm i in year t. The rest of the variables are the same as defined in the previous model (1).

4.2 Variable Measures
4.2.1 Explained variables
According to Yutao Wang and Yanchao Wang(2012), the accuracy of analysts’ forecasts is measured by the absolute forecast error, calculated as Ferrorit=Abs[Mean(Fepsit)-Mepsit]/Abs(Mepsit), where Mepsit is the actual EPS, Fepsit is the analyst's forecasted EPS. Mean (Fepsit) is the average of analysts' forecasts EPS.

4.2.2 Explanatory variables
The explanatory variable in this study is pre-pandemic cash holdings (Cash). Following prior literature, we measure pre-pandemic cash holdings as "(corporate monetary funds + trading financial assets) / total assets" for the year 2018.

Since the COVID-19 pandemic shock originated in late 2019, this paper defines the period from 2020 onward (inclusive) as the post-pandemic shock period. A binary dummy variable (Post) is constructed, where Post = 1 for observations in 2020 and subsequent years, and Post = 0 for all prior years.

4.2.3 Control variables
Referring to previous studies, this paper selects the following control variables which can be categorized into three dimensions: (1) firm characteristics variables, including age of firm (Age), size of firm(Size), market-to-book ratio (Mbratio), financial leverage (Lev), profitability (Roa), and accrual-based earnings management (Dacc); (2) corporate governance variables, including Chairman-CEO duality (Dual), Blockholders ownership (Lholder), and board scale(Board); (3) analysts’ characteristics variables, including forecast period (Horizon), the number of analysts (Coverage), and the analysts forecast update intensity (Update). 
Table 1. Definition of variables
	Variables Names
	Symbols
	Definitions

	Accuracy of analysts’ forecast
	Ferror
	Ferrorit=Abs[Mean(Fepsit)-Mepsit]/Abs(Mepsit)

	Optimistic bias of analysts
	Oferror
	When the average EPS predicted by analysts is greater than the actual EPS, =Ferror, otherwise 0

	pessimistic bias of analysts
	Pferror
	When the average EPS predicted by analysts is less than the actual EPS, =Ferror, otherwise 0

	Level of cash holdings
	Cash
	The cash holdings level of the enterprise in 2018, cash holding = (cash and cash equivalents + trading financial assets) / total assets

	COVID-19 pandemic impact
	Post
	After 2020, it is 1, otherwise it is 0

	Company size
	Size
	 Ln(total assets)

	Company age
	Age
	Ln(Current Year - IPO Year + 1)

	Update frequency
	Update
	Ln (the mean of the total number of forecasts released)

	Forecast interval
	Horizon
	Ln (Fiscal Year End Date - report date)

	Analysts following 
quantity
	Coverage
	 Ln (the number of analysts following+1)

	Accrued earnings management
	Dacc
	According to the modified Jones model

	Book to market ratio
	Mbratio
	Total Assets / (Market Value of Equity + Book Value of Liabilities)

	Financial leverage
	Lev
	Total liabilities/total assets

	Blockholders ownership
	Lholder
	Percentage of shares held by  largest shareholder

	Board scale
	Board
	Ln (the number of board members+1)

	Chairman-CEO duality
	Dual
	If the chairman and general manager serve concurrently, it is 1, otherwise it is 0

	Profitability
	Roa
	Net profit/total assets

	Year dummy variables
	Year
	Year fixed effects

	Year dummy variables
	Ind
	Industry fixed effects


4.3 DATA
This study analyzes data from Shanghai- and Shenzhen-listed A-share companies covering the period 2018–2022, with financial data sourced from the China Stock Market & Accounting Research (CSMAR) database.

Following standard practice in empirical finance research, to ensure the accuracy of the empirical results and mitigate the impact of outliers, this study applies the following criteria for sample selection and data processing:(1) Excluding listed financial firms;(2) Removing samples of ST, *ST, and PT firms;(3) Eliminating observations with missing values in key variables. Additionally, to address the influence of extreme values, all continuous variables are winsorized at the 1% level in both tails. After applying these criteria, the final sample consists of 5,399 firm-year observations.

5. results
5.1 Descriptive Statistics
The descriptive statistics for the core variables under investigation are presented in Table 2. In particular, the mean of analysts' earnings forecast accuracy (Ferror) is 0.73, with a minimum value of 0, a maximum value of 10.72 and a standard deviation of 1.56, which indicates that there is a large variation in earnings forecast accuracy among different analysts to some extent. The mean of the dummy variable Post is 0.593, indicating that 59.3% of the observations in the sample are after the COVID-19 pandemic. The mean of the corporate cash holdings variable “Cash” is 0.17, indicating that corporate cash holdings as a percentage of total assets at the end of 2018 before the COVID-19 Pandemic was 17%, with a minimum of 2% and a maximum of 53%, suggesting that there was relatively large difference between different firms in terms of cash holdings prior to the emergency.
Table 2. Descriptive statistics
	Variables
	Observations
	mean
	standard deviation
	minimum
	maximum

	Ferror
	5399
	0.73
	1.56
	0.00
	10.72

	Oferror
	5399
	0.70
	1.57
	0.00
	10.72

	Pferror
	5399
	0.03
	0.07
	0.00
	0.39

	Post
	5399
	0.59
	0.49
	0.00
	1.00

	Cash
	5399
	0.17
	0.11
	0.02
	0.53

	Update
	5399
	0.83
	0.46
	0.00
	1.91

	Horizon
	5399
	4.80
	0.85
	1.61
	5.87

	Coverage
	5399
	2.29
	0.85
	1.10
	4.01

	Dacc
	5399
	0.02
	0.07
	-0.18
	0.27

	Board
	5399
	2.26
	0.18
	1.79
	2.77

	Lholder
	5399
	35.43
	15.06
	9.27
	75.05

	Mhold
	5399
	0.12
	0.19
	0.00
	0.68

	Size
	5399
	23.10
	1.33
	20.72
	26.92

	Mbratio
	5399
	0.66
	0.27
	0.12
	1.23

	Lev
	5399
	0.45
	0.18
	0.09
	0.85

	Roa
	5399
	0.06
	0.05
	-0.10
	0.22

	Age
	5399
	2.34
	0.74
	0.69
	3.33


5.2 Main Results
Table 3 reports the impact of corporate cash holdings on the accuracy of analysts' earnings forecast under pandemic shocks. As shown in Table 3, column (1) controls for industry and year fixed effects, while column (2) incorporates additional control variables. The results reveal a statistically significant negative coefficient on Cash, and a positive coefficient on the interaction term Cash×Post. 

This indicates that, in general, the more cash a firm held in 2018, the more accurate its analysts’ earnings forecasts tended to be. However, after the COVID-19 pandemic, the accuracy of analysts' earnings forecasts has decreased for the firms with higher cash holdings in 2018. The halo effect of cash reserves distorted analysts' assessments of corporate future prospects, resulting in statistically significant downward biases in earnings forecast accuracy.

This study further decomposes forecast bias into optimistic and pessimistic biases. Column (3) presents estimates for optimistic bias, where the positive correlation between the interaction term Cash×Post and the positive forecast errors is statistically significant at the 5% level (α = 0.851, p = 2.36), indicating stronger optimistic forecasting attitudes toward high-cash firms during emergencies. Column (4) shows insignificant results for pessimistic bias. The empirical evidence supports Hypothesis H1.

Table 3. Cash holding in COVID-19 and the accuracy of analysts’ forecasts
	Variable names
	(1)
	(2)
	（3）
	（4）

	
	Ferror
	Ferror
	Oferror
	Pferror

	Cash×Post
	1.064***
	0.836**
	0.851**
	-0.014

	
	(2.88)
	(2.35)
	(2.36)
	(-0.92)

	Cash
	-1.818***
	-1.069***
	-1.096***
	0.011

	
	(-6.28)
	(-3.93)
	(-4.01)
	(0.90)

	Control variables
	No
	Yes
	Yes
	Yes

	_cons
	0.927***
	0.663
	0.592
	0.068**

	
	(19.28)
	(1.19)
	(1.06)
	(2.57)

	Industry FE
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes

	N
	5399
	5399
	5399
	5399

	adj. R2
	0.021
	0.070
	0.068
	0.040

	t statistics in parentheses

* p<0.1, ** p<0.05, *** p<0.01. Same below


5.3 Robustness Tests
5.3.1 Propensity score matching
Although the DID method can effectively mitigate the endogeneity problem, the potential problem of sample selection bias may still interfere with the accuracy of the estimation results. 

To mitigate the sample selection bias problem, this paper uses the propensity match score method (PSM) to conduct the test: firms are divided into two groups based on their median cash holdings in 2018, i.e., high cash holding level is the treatment group and low cash holding level is the control group, and the 1:1 nearest neighbor matching method is used. After conducting balance tests, the matched samples are analyzed using Difference-in-Differences (DID) method.
The results are shown in column (2) of Table 4, and the coefficient of the interaction term Cash × Post is statistically significant at the 5% level (α = 1.229, p = 2.34), and the empirical results support Hypothesis H1.

5.3.2 Substitution of explanatory variables
In order to ensure the reliability and accuracy of the model estimation results, this paper replaces the above firm's cash holding level measurement method by using the ratio of cash and cash equivalents to total assets (Ozkan, 2004; Lian Yujun et al., 2008) . 

The results are shown in columns (3) and (4) of Table 4, and the regression coefficients of the interaction term Cash × Post are 0.940 and 0.981 respectively, which are significantly positive at the 5% level. The empirical results support Hypothesis H1.

5.3.3 Substitution of explained variables

In order to control the possible impact of key variable measurement bias on the research results and maintain the reliability and accuracy of the model estimation results, this paper replaces the measure of analyst earnings forecast accuracy test above by adopting the median instead of the mean of all the analysts' last EPS forecasts of the current year. The updated formula is: Ferrorit=Abs[Median(Fepsit)-Mepsit]/Abs(Mepsit) with reference to Chu Jian et al.'s (2019) measure of analysts' forecast accuracy. 

The results are shown in columns (5) and (6) of Table 4, and the regression coefficients of the interaction term Cash × Post are 0.789 and 0.804, which are positive and statistically significant at the 5% level. The empirical results support Hypothesis H1.
Table 4. Robustness test
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Variable names
	Ferror

(Before PSM)
	Ferror

(After PSM)
	Ferror

(Replace explanatory variables)
	Oferror

(Replace explanatory variables)
	Ferror

(Replace explained variables)
	Oferror

(Replace explained variables)

	Cash×Post
	0.836**
	1.229**
	0.940**
	0.981**
	0.789**
	0.804**

	
	(2.35)
	(2.34)
	(2.49)
	(2.57)
	(2.27)
	(2.29)

	Cash
	-1.069***
	-1.171***
	-1.207***
	-1.238***
	-1.090***
	-1.123***

	
	(-3.93)
	(-3.00)
	(-4.20)
	(-4.28)
	(-4.18)
	(-4.28)

	Control variables
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	_cons
	0.663
	1.530**
	0.714
	0.641
	0.660
	0.601

	
	(1.19)
	(2.11)
	(1.28)
	(1.14)
	(1.20)
	(1.08)

	Industry Fe  
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year Fe
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	N
	5399
	2747
	5399
	5399
	5399
	5399

	adj. R2
	0.070
	0.066
	0.070
	0.068
	0.073
	0.072


5.4 Heterogeneity Analyses 
5.4.1 Based on financing constrains
According to Cull and Xu(2003), we categorize financing constraints based on ownership types (state-owned vs. non-state-owned) and examine how such constraints affect analysts' forecast accuracy. In this section, subsample regression analyses are conducted for state-owned (SOE=1) and non-state-owned (SOE=0) firms with forecast bias (Ferror) and forecast optimism bias (Oferror) as the dependent variables respectively. 

As shown in Table 5, the coefficients of the interaction term Cash×Post in columns (2) and (4) are statistically significant at the 5% level, with coefficients of 1.085 (p = 2.18) and 1.117 (p = 2.23) respectively. In contrast, the coefficients of the interaction term Cash×Post in columns (1) and (3) are statistically insignificant. This indicates that the halo effect of cash holdings in the COVID-19 pandemic was predominantly observed in analysts' earnings forecasts for non-state-owned firms.
Table 5. Heterogeneity analysis based on ownership type
	
	(1)
	(2)
	(3)
	(4)

	Variable Names
	Ferror

(SOE=1)
	Ferror

(SOE=0)
	Oferror

(SOE=1)
	Oferror

(SOE=0)

	Cash×Post
	0.440
	1.085**
	0.431
	1.117**

	
	(0.90)
	(2.18)
	(0.87)
	(2.23)

	Cash
	-0.556
	-1.106***
	-0.583
	-1.136***

	
	(-1.48)
	(-2.91)
	(-1.54)
	(-2.97)

	Control Variables
	Yes
	Yes
	Yes
	Yes

	_cons
	0.143
	-0.085
	0.024
	-0.121

	
	(0.16)
	(-0.11)
	(0.03)
	(-0.15)

	Industry Fe
	Yes
	Yes
	Yes
	Yes

	Year Fe
	Yes
	Yes
	Yes
	Yes

	N
	1901
	3498
	1901
	3498

	adj. R2
	0.049
	0.079
	0.046
	0.079


5.4.2  Based on agency conflict
Following Jensen and Meckling (1976), we measure agency problem severity using managerial ownership levels and examine their impact on analysts' forecasts accuracy. We partition the sample based on whether a firm's managerial ownership exceeds the industry-year median, and conduct subsample regressions stratified by managerial ownership levels: high-ownership (Mhold=1) and low-ownership (Mhold=0).
As shown in Table 6, the coefficient of the interaction term Cash×Post in columns (1) and (3) are statistically significant at the 5% level, with coefficients of 1.234 (p = 2.09) and 1.261 (p = 2.12) respectively. In contrast, the coefficients of the interaction term Cash×Post in columns (2) and (4) are statistically insignificant. This indicates that the halo effect of cash holdings in the COVID-19 pandemic was predominantly observed in analysts' earnings forecasts for firms with higher managerial ownership.
Table 6. Heterogeneity analysis based on management shareholding ratio

	Variable names
	(1)
	(2)
	(3)
	(4)

	
	Ferror

(Mhold=1)
	Ferror

(Mhold=0)
	Oferror

(Mhold=1)
	Oferror

(Mhold=0)

	Cash×Post
	1.234**
	0.375
	1.261**
	0.375

	
	(2.09)
	(0.87)
	(2.12)
	(0.86)

	Cash
	-0.956**
	-0.910***
	-0.979**
	-0.934***

	
	(-2.03)
	(-2.93)
	(-2.07)
	(-2.98)

	_cons
	-0.816
	1.893**
	-0.875
	1.766**

	
	(-0.82)
	(2.48)
	(-0.87)
	(2.30)

	Control Variables
	Yes
	Yes
	Yes
	Yes

	Industry Fe
	Yes
	Yes
	Yes
	Yes

	Year Fe
	Yes
	Yes
	Yes
	Yes

	N
	2699
	2699
	2699
	2699

	adj. R2
	0.084
	0.063
	0.084
	0.060


5.4.3  Based on information uncertainty
Following Barron et al. (1998), we proxy for information uncertainty using analyst forecast dispersion (Fdispit = Sd(Fepsit)/Abs(Mepsit)), where Sd(Fepsit) is the standard deviation of analysts' forecasts of earnings per share, and Abs(Mepsit) is the absolute value of the actual earnings per share.We partition the sample into high- and low-uncertainty groups based on industry-year median Fdisp, and conduct subsample regressions separately for the high-uncertainty group (Fdisp=1) and low-uncertainty group (Fdisp=0).

As shown in Table 7, the coefficients of the interaction term Cash×Post in columns (1) and (3) are statistically significant at the 5% level, with coefficients of 1.603 (p = 2.49) and 1.607 (p = 2.48) respectively. In contrast, the coefficients of the interaction term Cash×Post in columns (2) and (4) are statistically insignificant. This indicates that, the halo effect of cash holdings in the COVID-19 pandemic was predominantly observed in analysts' earnings forecasts for high-uncertainty group.
Table 7. Heterogeneity analysis based on analysts’ forecast divergence

	
	(1)
	(2)
	(3)
	(4)

	Variable names
	Ferror

(Fdisp=1)
	Ferror

(Fdisp=0)
	Oferror

(Fdisp=1)
	Oferror

(Fdisp=0)

	Cash×Post
	1.603**
	-0.033
	1.607**
	-0.010

	
	(2.49)
	(-0.19)
	(2.48)
	(-0.06)

	Cash
	-2.159***
	-0.110
	-2.197***
	-0.121

	
	(-4.37)
	(-0.72)
	(-4.42)
	(-0.79)

	Control Variables
	Yes
	Yes
	Yes
	Yes

	_cons
	-0.394
	0.322
	-0.449
	0.225

	
	(-0.39)
	(1.64)
	(-0.44)
	(1.11)

	Industry Fe
	Yes
	Yes
	Yes
	Yes

	Year Fe
	Yes
	Yes
	Yes
	Yes

	N
	2699
	2699
	2699
	2699

	adj. R2
	0.055
	0.132
	0.053
	0.125


6.discussion
6.1 The Halo Effect of Cash Holdings
Corporate cash holdings serve as a critical mechanism for mitigating economic volatility and market risks. Grounded in the precautionary motive, substantial cash reserves fulfill dual functions as liquidity buffers against operational disruptions and enablers of growth option capture. During the COVID-19 pandemic period, the precautionary value of cash holdings became particularly salient given widespread operational risk exposure. Chang et al. (2022) demonstrated that firms with higher pre-crisis cash reserves outperformed others during financial crises, as low cash holdings expose firms to elevated liquidity risks, higher transaction costs, and lower profitability due to insufficient internal funds. Higher cash reserves help mitigate operational uncertainties and may lead to more accurate analysts’ earnings forecast.

However, we find that the positive correlation between the interaction term Cash×Post and the absolute forecast errors is statistically significant at the 5% level (as shown in Table 3). The findings suggest that analysts' forecasts are subject to cognitive biases, which can lead to inaccuracies of analysts’ earnings forecast. Specially, the results align with the halo effect mechanism, where a positive attribute (such as ample cash reserves) creates an overly favorable impression that influences the evaluation of other aspects of the firm. While cash reserves can provide financial flexibility and stability, analysts may overemphasize the precautionary role of cash holdings during the COVID-19 pandemic. This overemphasis can lead analysts to overweight the positive aspects of cash reserves while neglecting negative operational signals. As a result, analysts may distort their assessments of other risk dimensions, leading to overly optimistic forecasts. This optimistic bias ultimately reduces forecast accuracy.

6.2 The Influence of Financing Constrains
As shown in Table 5, the positive correlation between the interaction term Cash×Post and the absolute forecast errors is statistically significant only in non-SOEs. The results suggest that when forecasting earnings during the pandemic, analysts overemphasized the precautionary value of cash holdings in non-SOEs while neglecting other risk factors, leading to systematically optimistic forecasts.

This phenomenon may arise because the precautionary value of cash holdings is more critical for non-SOEs under financing constraints. In China, SOEs benefit from implicit government guarantees (Zhang, 2022), granting them superior access to bank loans and stronger risk-bearing capacity. In contrast, non-SOEs face severe financing constraints characterized by high costs and limited credit lines (Zhang et al., 2013), coupled with weaker risk-bearing capacity. Consequently, the precautionary motive of cash holdings is more pronounced for non-SOEs.

The COVID-19 pandemic heightened external financing difficulties. Non-SOEs exhibit significantly higher reliance on cash reserves to mitigate operational risks, whereas SOEs depend lesson cash reserves due to their access to governmental financial support.This leads analysts to systematically overweight the precautionary value of cash reserves and optimistic forecasts in non-SOEs with ample cash reserves. Then, the halo effect of cash holding was predominantly observed in analysts' earnings forecasts for non-state-owned firms.
6.3 The Influence of Agency Conflict
As shown in Table 6, the positive correlation between the interaction term Cash×Post and the absolute forecast errors is statistically significant only in firms with high managerial ownership. The results suggest that when forecasting earnings during the pandemic, analysts overemphasized the precautionary value of cash holdings in firms with high managerial ownership.

Corporate cash reserves may incentivize managers to pursue private benefits (e.g., excessive perks or overinvestment) at the expense of shareholder value maximization. In contrast, managerial ownership acts as a governance mechanism to align principal-agent interests. Specifically, elevated managerial ownership reduces agency costs by curbing opportunistic behaviors and fostering long-term value creation (Jensen and Meckling, 1976; Jensen, 1986). Consequently, substantial managerial ownership mitigates agency conflicts, leading cash holdings in these firms to primarily reflect precautionary motives rather than agency problems. 

During the COVID-19 pandemic, the precautionary effect of cash holdings was significantly amplified in firms with higher managerial ownership. Driven by the halo effect, analysts might overweight the precautionary value of cash holdings in firms with high managerial ownership while neglecting other risk factors, resulting in excessively optimistic growth prospects and degraded earnings forecast accuracy. 
6.4 The Influence of Information Uncertainty
As shown in Table 7, the positive correlation between the interaction term Cash×Post and the absolute forecast errors is statistically significant only in firms with high analyst forecast dispersion. The results suggest that when forecasting earnings during the pandemic, analysts overemphasized the precautionary value of cash holdings in firms with high analyst forecast dispersion.

Some factors-including intense industry competition, strategic restructuring, litigation or compliance risks, complex revenue recognition practices or volatile cost structures-would increase operational uncertainty. This heightened uncertainty raises the difficulty of performance prediction for analysts, thereby amplifying forecast dispersion. The precautionary value of cash holdings becomes more critical as corporate uncertainty escalates. Corporate cash reserves enable firms to swiftly adjust production plans and sustain normal investment levels, thereby hedging against cash flow volatility-induced shocks and mitigating operational uncertainty. The precautionary value of cash holdings becomes particularly pronounced for companies facing elevated uncertainty.

Under the COVID-19 pandemic shock, the precautionary effect of cash holdings was significantly amplified in firms with higher uncertainty. For firms confronting heightened uncertainty, analysts tend to overweight the precautionary value of cash holdings, leading to upwardly biased earnings forecasts for cash-rich companies and consequently diminished forecast accuracy.
7. Conclusions
Using 2018-2022 data from Chinese A-share listed companies and difference-in-differences (DID) methodology, this paper examines the relationship between corporate cash holdings and the accuracy of analysts’ forecasts under emergencies. Findings indicate that during COVID-19, analysts exhibited excessive optimism toward firms with higher pre-pandemic cash holdings due to halo effects, reducing forecast accuracy. This halo effect was more pronounced in firms with higher financing constraints, fewer agency problems, and greater analyst forecast dispersion. Analysts tended to overstate the precautionary value of cash holdings in such companies, leading to overly optimistic and less accurate forecasts.

Policy recommendations are put forward from these findings: (1) Analysts should maintain professional objectivity by comprehensively evaluating operational data to avoid halo effects; (2)Investors should objectively assess analysts' role in capital markets and associated risks when utilizing forecast results; (3) Enterprises should optimize cash management strategies to enhance the marginal value of cash reserves, improve information disclosure systems to reduce information asymmetry, and facilitate informed investment decisions; (4) To effectively address emergencies, governments should prioritize the establishment of multi-level collaborative response mechanisms by enhancing crisis leadership, instituting robust communication channels, operationalizing subsidiarity principles in task allocation and coordination, and refining accountability frameworks-systematic strategies that collectively enhance crisis management efficacy and organizational resilience (Nukpezah, 2017).
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