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ABSTRACT
This study investigates investors’ reaction to good/bad earnings news when faced with market- 
and industry-wide uncertainties. Our results provide little support for the discount rate explanation 
that investors’ reaction to good news is dampened during high market volatility. However, the 
results strongly support the learning hypothesis that earnings news provides value-relevant 
information for investors during periods of high-market volatility, but that investors cannot learn 
as much from earnings news under industry-wide uncertainty. These findings also support the 
conservation hypothesis that investors react more strongly to bad earnings news when faced with 
market-wide uncertainty.
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I. Introduction

How do investors react to news when confronted 
with unfamiliar environments? Earnings news, the 
principal source of pivotal information for inves
tors, contains market- and industry-wide informa
tion relevant to future cash flow estimations. 
Because uncertainty makes forecasting difficult, it 
affects how investors react to earnings news. This 
study tests three of the most commonly cited 
hypotheses in the economic literature on investors’ 
reaction to earnings news under uncertainty: learn
ing, discount rate, and the conservation hypothesis. 
Specifically, we investigate investors’ reaction to 
earnings news under two types of uncertainty: mar
ket- and industry-wide uncertainty.

Market-wide uncertainty is systematic and arises 
from volatile market conditions and the state of the 
economy. Volatile markets are associated with vola
tility in firms’ future cash flows (Bloom 2009). 
Industry-wide uncertainty arises from a firm’s busi
ness engagements. For instance, tech firms have 
extensive investments in intangible assets that are 
characteristically ambiguous and subjective, making 
their financial information less precise (Kwon and 
Yin 2015) and forecasting future cash flows difficult. 
Moreover, uncertainty in a firm’s operational envir
onment exacerbates investors’ perceptions of its 
future value (Cui and Zhang 2020).

Choi’s (2018) learning hypothesis states that 
investors assign more weight to precise signals 
than noisy signals. When market conditions are 
volatile, investors face difficulty in predicting 
future cash flows. During these periods, investors 
can obtain valuable information about firms’ pro
spects from earnings announcements (Loh and 
Stulz 2018). Consequently, investors react more to 
earnings news during high market-wide uncer
tainty. Conversely, when investors receive impre
cise information signals, as in the case of earnings 
announced under high industry-wide uncertainty, 
investors put less weight on the signal, and their 
reaction to earnings news is weak. The implicit 
prediction of this model is that investors react 
symmetrically to both good and bad news.

According to the discount rate hypothesis, 
investors update their beliefs about the future 
state of the outcome based on the information 
signals they receive. Information signals that con
tradict their prior beliefs about the future state of 
the outcome increase uncertainty and decrease 
future cash flows used in valuing firms (Gupta, 
Marfatia, and Olson 2020). Therefore, investors’ 
reaction is stronger during high-uncertainty per
iods (Huang, Lu, and Chen 2021). In addition, 
because investors are risk-averse, they require 
a higher risk premium for higher uncertainty 
since uncertainty engenders a return premium 
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(Ang and Boyer 2010). Thus, information signals 
that increase uncertainty invoke a higher dis
count rate, whereas signals that are consistent 
with investors’ prior beliefs about the future out
come do not. Accordingly, the discount rate effect 
offsets the positive effect of good news in periods 
of high uncertainty. Under this hypothesis, if 
industry-wide uncertainty is idiosyncratic, it 
should not affect investors’ reaction to earnings 
news received under high industry-wide 
uncertainty.

The conservation hypothesis also views investors 
as uncertainty-averse, and uncertainty-averse 
investors take a conservative approach when mak
ing decisions by adopting a worst-case scenario 
(Ellsberg 1961). Neuroeconomics explains this 
behaviour as the activation of survival instincts 
when faced with decision making under uncer
tainty (Smith et al. 2002). The hypothesis predicts 
that when investors face uncertainty, they act cau
tiously and choose a cautious approach because 
high uncertainty amplifies the effects of bad news. 
Furthermore, investors react similarly to earnings 
news released under both high market- and high 
industry-wide uncertainty.

Utilizing the VIX index to capture market-wide 
uncertainty (Choi 2019) and industry classification 
to capture industry-wide uncertainty arising from 
the information imprecision associated with the 
nature of business, we find that investors’ reaction 
is consistent with the learning hypothesis: inves
tors’ reaction to earnings news is stronger with 
market-wide uncertainty and weaker with indus
try-wide uncertainty. Supporting the conservation 
theory, investors react more to bad news when the 
market is volatile. However, there is little evidence 
to support the discount rate hypothesis. Further 
analyses show that the effects of industry-wide 
uncertainty on investors’ reaction predominate 
over those of market-wide uncertainty. Thus, 
industry-wide uncertainty from imprecise infor
mation exacerbates the difficulty investors face in 
learning from earnings news during periods of high 
market-wide uncertainty. These results support the 
learning hypothesis.

This study addresses how different types of 
uncertainty affect investors’ decisions. Prior studies 
have focused on firm-level uncertainty arising from 

firm-specific practices, such as earnings manage
ment or governance (Kyaw, Olugbode, and 
Petracci 2020). By estimating fixed-effects (FE) 
panel models across different industry groups, we 
capture the effects of the uncertainty associated 
with the nature of the business. Finally, this study 
investigates the interactive effects of these two types 
of uncertainty on investors’ reaction.

Section 2 discusses the study’s data and vari
ables. Section 3 explains the results, and Section 4 
concludes the study.

II. Data and variables

We collect annual earnings announcement dates, 
reported and forecasted earnings per share (eps), 
accounting, and financial data from 2002 to 2016 
from Thomson Reuters Eikon. We exclude cases 
where a firm has two annual earnings announce
ments in the same calendar year or a negative mar
ket-to-book ratio. Further, we include only those 
earnings announcements with a minimum of 60 
available returns before the announcement dates to 
estimate the market model. Our final sample con
sists of 12,466 observations from 1,620 firms.

The three-day cumulative abnormal return (car) 
centred on the annual earnings announcement day 
t is estimated from the market model using the 
returns from 253 days to 2 days before the 
announcement date.

We measure good/bad earnings news by using 
earnings surprises. We calculate earnings surprise 
(ue) as the difference between the reported eps and 
analysts’ mean eps forecast on the day before the 
announcement day scaled by total assets at the 
beginning of the year. The surprise can be either 
good or bad news: goodnews (badnews) takes the 
value of ue if ue is positive (negative), and zero 
otherwise.

The control variables are: earnings prospect, 
defined as the difference between analysts’ mean 
eps forecast on the day following the earnings 
announcement and the reported eps on the 
announcement scaled by the reported eps; the nat
ural logarithm of market capitalization; the mar
ket-to-book ratio; the return on assets; the ratio of 
total debt to total assets; the market beta; the firm’s 
return over 250 trading days leading up to the two 
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days before the earnings announcement; the nat
ural logarithm of the number of shareholders 
whose shareholding is greater than 5%; and the 
natural logarithm of the number of analysts follow
ing a stock.

Figure 1 shows the evolution of the VIX 
during the sample period. We capture the diffi
culty investors experience in assessing firms’ 
prospects due to market-wide uncertainty 
through vixh, which takes the value of 1 when 
the standard-deviation-of-daily-VIX for 
the year is higher than the median standard- 
deviation-of-daily-VIX in the most recent five 
years. In Figure 1, the grey periods show the 
high market-uncertainty periods, as indicated 
by vixh.

We capture the uncertainty arising from the 
nature of business through tech industries (tech) 
classified based on SIC codes, as in Chan, 
Lakonishok, and Sougiannis (2001).1 Firstly, tech 
firms operate in a business environment that 
changes rapidly, which makes estimating their 
real value more complicated (Kohers and Kohers 
2004) and consequently more ambiguous (Gomes, 
Gorton, and Madureira 2007). Secondly, tech firms 
have significant investments in research and devel
opment (R&D) and intangible assets, which are 
subjective and engender information asymmetry 
between firms and investors (Chan et al. 2006; 
Kwon and Yin 2015).

Table 1 shows that tech firms are predominantly 
from the electrical equipment, measuring instru
ments, computer programming, and software 
industries. The number of observations more than 
doubled over the 15 years.

Table 2 shows that car averages at 0.3–0.4%. 
Good (bad) earnings surprises from tech firms are 
generally larger than those from non-tech firms. 
Tech firms exhibit higher mtbv and have a larger 
number of analysts following the firms.

FE panel regression model estimated is: 

yit ¼ x
0

itβþ vi þ uit i
¼ 1; . . . ;N; t
¼ 1; . . . ;T

(1) 

where yit represents car for firm i at time t, xit is 
a vector of covariates, vi denotes an unobservable 
time-constant firm-level fixed effect, uit is an idio
syncratic error term, and β is a vector of coefficients 
to be estimated.
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Figure 1. The highlighted years represent the years when the 
standard-deviation-of-daily-VIX for the year is higher than the 
median standard-deviation-of-daily-VIX in the most recent five 
years.

Table 1. Sample breakdown by year (Panel A) and industry 
(Panel B). The industry classification is based on the SIC code.

PANEL A

Year N %

2002 476 3.82
2003 515 4.13
2004 583 4.68
2005 612 4.91
2006 661 5.3
2007 737 5.91
2008 790 6.34
2009 800 6.42
2010 850 6.82
2011 925 7.42
2012 975 7.82
2013 1,016 8.15
2014 1,118 8.97
2015 1,171 9.39
2016 1,237 9.92
TOTAL 12,466 100

PANEL B

Sic code (1) Industry N %

Tech firms 3,037 24.36

283 Drugs & pharmaceuticals 390 3.13
357 Computers & office equipment 120 0.96
737 Computer programming, software & 

services
590 4.73

36 Electrical equipment excluding computers 676 5.42
37 Transport equipment 352 2.82
38 Measuring instruments 635 5.09
48 Communications 274 2.20
- Non-Tech firms 9,429 75.64

Total 12,466 100

1Results from capturing industry-wide uncertainty through R&D intensity yielded similar results. They are available on request.
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III. Empirical results

Table 3 reports the estimation results. The interac
tion term vixhXgoodnews from Model (1) indicates 
that investors’ reaction to good news under a high 
market-wide uncertainty is not different from the 
reaction at any other time. However, vixhXbadnews 
indicates that investors react strongly to bad news 
when the market is experiencing high uncertainty. 
These results somewhat support the discount rate 
and conservation theory that investors’ reaction 
under market-wide uncertainty is dampened for 
good news and amplified for bad news. Re- 
estimations of Equation (1) across high versus low 
market-wide uncertainty periods in Models (2) and 
(3) respectively yield similar results. The coeffi
cients for goodnews and badnews in Model (2) are 

higher during high market-wide uncertainty peri
ods (1.8678 and 1.4083, respectively) than during 
low market-wide uncertainty periods (0.7813 and 
0.5084, respectively). The results partially support 
the conservation theory but are in line with the 
learning hypothesis that investors learn from earn
ings news during high market-wide uncertainty 
periods. The negative and statistically significant 
coefficients of techXbadnews in the models show 
that investors react relatively less towards bad news 
from tech firms. These findings support the learn
ing hypothesis that investors’ reaction to earnings 
news weakens with industry-wide uncertainty. The 
presence of different reactions to earnings news 
under industry-wide uncertainty is against the dis
count rate hypothesis, which postulates industry 

Table 2. Descriptive statistics. The table reports descriptive statistics for both tech firms (as indicated in Panel B, Table 1) and non-tech 
firms. The sample consists of 1,620 US firms’ earnings announcements from January 2002 to December 2016.

Variables

Tech firms (n. 3,037) Non-Tech firms (n. 9,429)

Mean Std. Dev. Min Max Mean Std. Dev. Min Max

Dependent variable
car 0.0048 0.0755 −0.2742 0.2352 0.0036 0.0640 −0.2742 0.2352
Independent variables
goodnews 0.0035 0.0151 0.0000 0.4481 0.0017 0.0055 0.0000 0.2332
badnews −0.0025 0.0157 −0.3615 0.0000 −0.0012 0.0062 −0.3196 0.0000
Control variables
prospect 0.1355 2.9279 −60.8335 98.9290 0.0526 3.4537 −180.6150 73.7880
lnmv 21.8980 1.4319 18.5964 25.6036 21.7299 1.2635 18.5964 24.8503
mtbv 3.5433 2.7207 0.0300 12.4300 2.5503 2.0808 0.1800 12.4300
roa 0.1101 0.1337 −1.1726 1.4961 0.1109 0.0892 −1.1831 0.8965
debt ratio 0.2552 0.1728 0.0023 0.8705 0.2761 0.1778 0.0023 0.8471
beta 1.1340 0.4058 0.1720 2.8690 1.0776 0.4204 −0.3089 2.8690
momentum 0.0592 0.3985 −1.4482 1.3654 0.0508 0.3835 −1.8578 1.3654
nshr 0.8629 0.5637 0.0000 2.3979 0.8458 0.5588 0.0000 2.3026
na 2.3594 0.7259 0.0000 3.8067 2.1468 0.7596 0.0000 3.8067

Table 3. Estimation results from Equation (1) using FE panel regression. Standard errors are clustered at the firm level. *,**,*** 
represent significance at 10%, 5%, and 1% respectively.

(1) Whole sample (2) High market uncertainty (3) Low market uncertainty (4) Interactive

coeff. SE sign. coeff. SE sign. coeff. SE sign. coeff. SE sign.

goodnews 0.4266 0.1953 ** 1.8678 0.5223 *** 0.7813 0.5173 0.7436 0.4949
badnews 0.0941 0.0986 1.4083 0.3046 *** 0.5084 0.2725 * 0.4553 0.2236 **
vixh 0.0001 0.0014 −0.0002 0.0015
vixhXgoodnews 0.5079 0.3935 0.9414 0.6509
vixhXbadnews 0.5546 0.1875 *** 0.9973 0.3423 ***
techXgoodnews −0.7188 0.5486 −0.5437 0.5792 −0.4436 0.5124
techXbadnews −1.1007 0.3240 *** −0.6170 0.2983 ** −0.5675 0.2383 **
vixhXgoodnewsXtech −0.5574 0.6951
vixhXbadnewsXtech −0.6409 0.3601 *
controls YES YES YES YES
constant 0.0565 0.0299 * −0.0173 0.0401 0.1513 0.0465 *** 0.0570 0.0299 *
R-squared 0.0155 0.0227 0.0133 0.0209
Test-F 4.58 *** 9.71 *** 3.89 *** 8.07 ***
N 12,466 6,651 5,815 6,651
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uncertainty to be idiosyncratic. The asymmetric 
reactions to good and bad news under industry- 
wide uncertainty partially support the conservation 
theory.

The weaker reactions to earnings news from 
firms with high industry-wide uncertainty during 
periods of high market-wide uncertainty (−0.7188 
and −1.1007) suggest the importance of industry- 
wide uncertainty over market-wide uncertainty for 
investors facing both types of uncertainty. Model 
(4) reports the results from the re-estimation of 
Equation (1) with market-wide and industry-wide 
uncertainty indicator variables, which are then 
interacted with each other to investigate the effect 
of both types of uncertainty on market reaction. 
The interaction terms show similar results to those 
observed before: investors do not react differently 
to good news during high market-wide uncertainty 
(vixhXgoodnews), but react significantly strongly 
towards bad news during high market-wide uncer
tainty (vixhXbadnews). The negative coefficient of 
vixhXbadnewsXtech implies that industry-wide 
uncertainty weakens the market-wide uncertainty 
effect. These results suggest that investors do not 
learn much from earnings news released in times of 
market-wide uncertainty if industry-wide uncer
tainty is high. Therefore, these findings support 
the learning hypothesis over the conservation 
hypothesis.

IV. Conclusion

Investors react more under high market-wide 
uncertainty and less under high industry-wide 
uncertainty, and their reactions are asymmetric. 
The results support the learning explanation best, 
with some support for the conservation explana
tion but not the discount rate explanation.
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