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Abstract 

Obaid and Pukthuanthong (2022) find that daily market return is negatively related to the 

previous day’s (lag 1) value of their pessimistic sentiment measure derived from Wall 

Street Journal news photos for the period from August 2008 to September 2020. We 

replicate their results and show that the statistical significance of the lag 1 photo 

pessimism measure depends on the inclusion of year 2011 data – indeed, more 

specifically, on 20 observations (from 2011) out of 3,044 total observations. Oddly, with 

the removal of 2011 data, the lag 2 photo pessimism measure maintains its positive 

statistical significance. 
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On the robustness of Obaid and Pukthuanthong’s photo pessimism result 

The relationship between news sentiment and the performance of the stock market is 

widely recognized. Tetlock’s (2007) seminal study uses a psychosocial dictionary to 

quantify the textual pessimism of a daily Wall Street Journal (WSJ) news column and 

finds a negative relationship between news pessimism and the market return the next day. 

Obaid and Pukthuanthong (2022), hereafter O&P, introduce a novel method of measuring 

pessimistic news sentiment derived from photographic images in news articles. Their 

study finds that the market return predictiveness of photos is stronger than that of text in 

WSJ news articles, and that this photo effect is stronger on days with “salient” news 

photos when the photo pessimism measure is in the top or bottom decile of its range. This 

paper replicates the primary regression results of O&P and checks for the robustness of 

their results with respect to year-by-year data exclusions from the original full sample. 

We demonstrate that O&P’s photo pessimism effect is not significantly evident when the 

subsample excludes year 2011 data but remains statistically significantly evident for 

subsamples inclusive of year 2011 data. With an analysis of influential observations, we 

attribute the statistical significance of O&P’s result to as few as 20 observations from 

year 2011 (out of 3044 total observations). Our result suggests that the overall market 

return predictiveness of O&P’s photo pessimism measure is sample specific rather than a 

generalizable result.  

Stemming from an interest in investor sentiment, our scoping of O&P’s very interesting 

results for potential research extensions gave rise to concerns about robustness. Our 

analysis is only possible due to O&P’s commendable transparency in making their data 

publicly available. Ultimately this paper is a replication exercise that serves to caution 

researchers against undue confidence in sentiment quantifications derived by methods 

similar to that specified by O&P. Demonstration of the replicability (or lack thereof) of 

research evidence is foundational to subsequent scientific progress.3  

 
3 Hamermesh (2007) specifies three types of research replication: pure replication entails zero deviation 

from the original data and method; statistical replication entails variation of the data sample (but not the 

data population); and scientific replication entails a different data population and a different (but similar) 

method. Our approach is best categorized as statistical replication. 
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This paper proceeds as follows. The next section reviews relevant literature. Section 2 

details this study’s data and methodology. Results, analysis and robustness tests are in 

Sections 3 and 4, and Section 5 concludes. 

1. Literature Review  

Investor sentiment is an important factor in financial markets that affects the return 

performance of various securities. Researchers have notably built investor sentiment 

measures from macroeconomic and market information, or via news sentiment. Baker 

and Wurgler’s (2006, 2007) seminal approach is to quantify investor sentiment in terms 

of closed-end fund discounts, NYSE share turnover,4 IPO frequency and average first day 

return performance, the equity financing share of new capital raisings, and the market-to-

book value premium of dividend paying stocks over nonpayers: they find evidence of a 

positive relationship between sentiment and stock overpricing (implied by subsequent 

return underperformance), and that the relationship is stronger for hard-to-arbitrage 

stocks such as small or young stocks. Baker, Wurgler and Yuan (2012) find similar 

evidence for six international stock markets and also find that the separate stock market 

prices of dual-listed firms are distinctly influenced by the separate stock market sentiment 

levels. Chung, Hung and Yeh (2012) find that the Baker and Wurgler sentiment measure 

is only reliably significantly predictive of stock returns during expansionary economic 

conditions when investor optimism is likely heightened. Also using Baker and Wurgler’s 

sentiment measure, Yu and Yuan (2011) find that a positive relationship between market 

excess returns and market variance is only evident for low-sentiment periods, which 

indicates that investor sentiment can subvert fundamental risk-reward relationships. 

Beyond the realm of macroeconomic and market conditions, weather conditions and 

sporting events may also impact investor mood and sentiment. Saunders (1993) finds a 

relationship between New York City weather and US stock returns. Hirshleifer and 

Shumway (2003) present international evidence that stock returns are lower on cloudy 

days than on sunny days. Edmans, Garcia and Norli (2007) document depressed stock 

 
4 NYSE share turnover is no longer included in Baker and Wurgler’s sentiment measure updates in response 

to the prevalence of automated trading. 
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market performance for countries following a loss at international sporting events in 

soccer, cricket, rugby and basketball. Chang, Chen, Chou and Lin (2012) find that NFL 

games are associated with depressed next day returns for firms located near the losing 

team’s homebase, and that this effect is magnified for unexpected losses and critical 

games, and for firms with small size, low profitability or high return volatility. Edmans, 

Fernandez-Perez, Garel and Indriawan (2022) suggest that personal music choices will 

be reflective of the mood and sentiment of individuals. Using Spotify music streaming 

data, Edmans et al. calculate the average positivity (as indicated by Spotify’s valence 

metric) of the most popularly streamed Spotify music for use as a proxy for aggregate 

national sentiment; they find that weekly changes in their music positivity measure are 

“positively correlated with same-week equity market returns and negatively correlated 

with next-week returns, consistent with sentiment-induced temporary mispricing” (p234). 

Tetlock (2007) explains that news sentiment can be predictive of stock returns either via 

a biasing influence on investor sentiment and consequential irrational noise trading, or as 

a source of valuable information with which investors rationally update fundamental 

valuations. The difference will be that the stock return impact of biased noise trading can 

be expected to be reversed by rational arbitrageurs. Tetlock quantifies the pessimism of 

the daily WSJ “Abreast of the Market” news column with respect to the Harvard 

psychosocial dictionary and finds that his news pessimism measure is predictive of lower 

next day stock market return and subsequent return reversal over the next few days, which 

is consistent with news sentiment being a driver of biased investor sentiment. Garcia 

(2013) derives news sentiment from New York Times articles and obtains stock return 

predictiveness evidence consistent with Tetlock. García additionally finds that the news 

sentiment effect is stronger in economic downturns, and that positive news sentiment is 

predictive of higher stock returns. The news sentiment effect has been further validated 

by researchers using the Thomson Reuters News Analytics (TRNA) dataset (Uhl, 2014; 

Smales, 2014, 2015a, 2015b; Hendershott, Livdan and Schurhoff, 2015; Khuu, Durand 

and Smales, 2016; Allen, McAleer and Singh, 2019; Durand, Khuu and Smales, 2023). 

TRNA employs machine learning techniques, specifically a neural network, to classify 

the sentiment conveyed in news stories based on analysis of sentences rather than 

individual words.  
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The internet and multi-media technologies have fostered a profusion of news formats. In 

particular, more than ever before, high-quality news images are easily disseminated. Such 

visual news may evoke sentiment in viewers more readily than catchy headlines or ledes 

or entire articles. Photos have the capacity to be attention-grabbing and emotionally 

impactful. Using eye-tracking evidence, Garcia and Stark (1991) find that visual content 

is the most common starting point for newspaper readers, and that initial visual 

impressions influence perceptions of accompanying text. In comparison to text, photos 

more readily engender emotional connection with viewers, making visual information 

more persuasive and easier to recall (Entman, 1993; Iyer and Oldmeadow, 2006). Powell, 

Boomgaarden, De Swert and De Vreese (2015) find that visual news promotes a state of 

behavior readiness in viewers, and thereby a tendency for impulsive behavior. Moreover, 

pictural news enables readers with language barriers or low text cognition ability to obtain 

easy-to-understand news information (Chiah, Hu and Zhong, 2022). Text can convey 

complexity and nuance, but messaging effectiveness will often depend on readers’ pre-

knowledge (Scheufele and Tewksbury, 2007). It is therefore conceivable that pictural 

news has more impact on investor sentiment than textual news.  

Using machine learning, O&P are the first to quantify the pessimistic or optimistic 

sentiment of the photos that accompany WSJ news articles over the period 2008 to 2020. 

They find that their daily photo pessimism measure is negatively related to the next day’s 

market return and positively related to the market return over the remaining trading week, 

which is consistent with sentiment induced next-day mispricing and subsequent reversal. 

O&P also find that their photo pessimism measure dominates a parallel text-based news 

pessimism measure in terms of market return predictiveness. Chiah et al. (2022) further 

show that O&P’s photo pessimism measure is predictive of market returns for 37 

international stock markets (based on a pooled regression).5 

 
5 Chiah et al.’s (2022) photo pessimism measure is based on Getty Images photos for 1995 to 2018 rather 

than WSJ photos for 2008 to 2020, and their regression methodology is very different to that of O&P; 

thereby Chiah et al.’s results are distinct from O&P’s. We later detail that O&P’s primary result is not 

evident with respect to Getty Images photos for 2008 to 2018 (being the time-frame portion of the Getty 

Images photo data that best matches the WSJ photo data time-frame). Chia et al. use O&P’s publicly 

available time series of the Getty Images daily photo pessimism measure, about which O&P themselves, in 
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O&P’s evidence is aligned with the social and behavioral priming evidence from the field 

of psychology purporting that human behavior may be unconsciously influenced by 

evocative stimuli or tasks. However, the late behavioral psychologist and Nobel laureate 

Daniel Kahneman specifically raised concerns about the robustness of priming results in 

an open letter in 2012 where he described the research field as the “poster child for doubts 

about the integrity of psychological research” (Yong, 2012). Chivers (2019) reviews the 

underwhelming results of replication efforts for previously published priming evidence. 

2. Data and methodology 

O&P’s photo pessimism index (PhotoPes) and text pessimism index (TextPes) time series 

from 22 August 2008 to 30 September 2020 are obtained from Professor Pukthuanthong’s 

website (https://www.kuntara.net/). O&P use the Google Inception V3 convolutional 

neural networks (CNN) image classification model to classify the sentiment of news 

photos. Following fine-tuning of the model with 1,269 sentiment-labeled images from 

You, Luo, Jin and Yang (2015) (https://qzyou.github.io/projects/sa-ds/), the model 

classifies photo sentiment based on image features such as objects, color composition, 

and facial expressions. O&P apply the model to photos from the WSJ Online Archive for 

articles published between August 2008 and September 2020 in the Business, Economy, 

Markets, Politics and Opinion sections, and any economics related articles in international 

news. The photos are classified as either negative sentiment or not, and the daily PhotoPes 

variable is calculated as the proportion of photos classified as negative sentiment each 

day. For the same set of articles (i.e. only articles with photos), O&P use the text 

sentiment tool in Stanford’s CoreNLP software to score the sentiment of individual 

sentences as either 0 for positive, 0.5 for neutral or 1 for negative, and then score each 

article’s pessimism as the average sentiment of its sentences 

(https://stanfordnlp.github.io/CoreNLP/). The daily TextPes variable is then calculated as 

the average of the pessimism scores of each day’s articles. The PhotoPes and TextPes 

 
their internet appendix, raise significant concerns (https://www.kuntara.net/): one notable concern is that 

only the date each Getty Images photo was taken is known, not the publication date – hence there can be 

no confident conclusion that the images directly cause a sentiment effect. A robustness analysis of Chiah 

et al.’s results might also be an interesting exercise. 

https://www.kuntara.net/
https://qzyou.github.io/projects/sa-ds/
https://stanfordnlp.github.io/CoreNLP/
https://www.kuntara.net/
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time series available from Professor Pukthuanthong’s website are already winsorized at 

the 1% level and standardized to zero mean and unit standard deviation (we make no 

adjustments), and each day’s values represent the previous day’s news (i.e. the PhotoPes 

and TextPes time series are already lagged by one day). Individual stock data, and value-

weighted market portfolio and S&P500 index data are obtained directly from the CRSP 

database (i.e. we do not use the stock market return data provided alongside the PhotoPes 

and TextPes time series at Professor Pukthuanthong’s website). Daily asset pricing factor 

returns and risk-free return are obtained from Kenneth French’s data library. 

Panel A of Table 1 shows the summary statistics of daily PhotoPes, TextPes and the 

CRSP value-weighted market portfolio return (VWRETD). 6  The average daily 

proportion of news photos classified as negative sentiment is 22.8%, and the average daily 

pessimism of news articles is 68.6%. PhotoPes has a higher standard deviation than 

TextPes. PhotoPes and TextPes are significantly correlated, but the estimate (0.052) has 

small magnitude. Both PhotoPes and TextPes indices exhibit statistically significant 

autocorrelation. Neither PhotoPes nor TextPes are significantly correlated with next-day 

VWRETD. In Panel B of Table 1 we present summary statistics of the month-by-month 

averages of daily PhotoPes and TextPes for comparison with the summary statistics of 

Baker and Wurgler’s monthly sentiment index (B&W).7 Monthly average TextPes and 

B&W have a significant correlation coefficient of –0.562, whereas monthly average 

PhotoPes and B&W are not significantly correlated. Different proxies for the same 

underlying phenomenon should be correlated (Chan, Durand, Khuu and Smales, 2017), 

thus the lack of significant correlation between the novel PhotoPes measure and the 

established B&W measure is a concern. 

 
6 Although our analysis uses the already winsorized and standardized PhotoPes and TextPes data that is 

publicly available from Professor Pukthuanthong’s website, for sake of comparability with O&P’s 

summary statistics, the commensurate summary statistics presented in our Table 1 have been “de-

standardized” with the relevant standard deviation and mean values reported by O&P. 

7 Baker and Wurgler’s monthly sentiment index time series is obtained from Professor Jeffrey Wurgler’s 

website: https://pages.stern.nyu.edu/~jwurgler/. 

https://pages.stern.nyu.edu/%7Ejwurgler/
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[Insert Table 1 here] 

To provide examples of the photo sentiment classifications generated by O&P’s 

methodology, we apply their process (i.e. the Inception V3 image classification model 

fine-tuned with You et al.’s (2015) sentiment-labelled images) to the complete set of 

29,146 images from the WSJ “Photos of the Day” archive spanning 16 September 2008 

to 31 December 2018.8 Table 2 presents examples of these photos with 0th, 25th, 75th, and 

100th percentile sentiment scores. Photos with a sentiment score greater than 0.5, which 

corresponds to the 79th percentile, are deemed negative sentiment. The examples indicate 

that, at around the 75th percentile for sentiment score, photos classified as non-negative 

sentiment (with sentiment score moderately less than 0.5) may be more appropriately 

classified as negative sentiment. 

[Insert Table 2 here] 

We replicate the baseline result of O&P with regression equation 1 (which coincides with 

equation 4 in O&P’s paper) 

𝑅𝑅𝑡𝑡 = b𝟏𝟏′ L𝟓𝟓(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠𝑡𝑡) + b𝟐𝟐′ L𝟓𝟓(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑡𝑡) 

 +𝑏𝑏3(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)𝑡𝑡−1 + b𝟒𝟒′ L𝟓𝟓(𝑅𝑅𝑡𝑡) + b𝟓𝟓′ L𝟓𝟓(𝑅𝑅𝑡𝑡2) + b𝟔𝟔′ X𝑡𝑡 + 𝑒𝑒𝑡𝑡 , (1) 

where 𝑅𝑅𝑡𝑡 is the day t market return as represented by the CRSP value-weighted market 

portfolio (VWRETD) or the S&P500 Index, PhotoPes and TextPes are O&P’s daily photo 

and text pessimism measures, L𝟓𝟓(∙) denotes a vector of five lags (𝑡𝑡 − 1 to 𝑡𝑡 − 5) of the 

variable it is applied to, and X𝑡𝑡 denotes a vector of a constant term, day-of-week (except 

 
8 Barriers to bulk downloads from WSJ’s online archives make it impractical to attempt to specifically 

replicate O&P’s news photo data set. Instead, we use the WSJ Photos of the Day series which comprises 

eight to 20 photos per business day editorially deemed newsworthy and impactful. 
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Monday) dummies  and a recession dummy (hence b1, b2, b4, b5 and b6 are coefficient 

vectors).9  

O&P identify a stronger photo pessimism effect when their PhotoPes measure is in the 

top or bottom decile of its range – for such circumstances O&P describe the underlying 

news photos as “salient”. To review this result, we apply regression equation 2 (which 

coincides with equation 5 in O&P’s paper) 

𝑅𝑅𝑡𝑡 = (𝐸𝐸𝑡𝑡)[b𝟏𝟏′ L𝟓𝟓(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡) + b𝟐𝟐′ L𝟓𝟓(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡) + 𝑏𝑏3(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)𝑡𝑡−1 

 + b𝟒𝟒′ L𝟓𝟓(𝑅𝑅𝑡𝑡) + b𝟓𝟓′ L𝟓𝟓(𝑅𝑅𝑡𝑡2)] + (1 − 𝐸𝐸𝑡𝑡)[γ1′ L𝟓𝟓(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡) + γ2′ L𝟓𝟓(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡) 

 + 𝛾𝛾3(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)𝑡𝑡−1 + γ4′ L𝟓𝟓(𝑅𝑅𝑡𝑡) + γ5′ L𝟓𝟓(𝑅𝑅𝑡𝑡2)] + b𝟔𝟔′ X𝑡𝑡 + 𝑒𝑒𝑡𝑡 , (2) 

where 𝐸𝐸𝑡𝑡 is a dummy variable that equals 1 when 𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡−1 is in the top or bottom 

decile of its sample range (i.e. for salient news photo days).  

Table 3 presents comparative summary statistics for salient and non-salient news photo 

days each year. For 3,048 sample days (entailing 3,044 regression observations 

incorporating lags) across about 12.1 years (22 August 2008 to 30 September 2020), top 

and bottom decile PhotoPes implies about 50 salient news photo days on average per full 

year. It is notable that 2011 has 97 salient news photo days, which is considerably more 

than for any other year. The 2011 PhotoPes values for salient news photo days also have 

notably more sentiment negativity than for most other years as indicated by their high 

mean and high proportion above average (in this regard, although the PhotoPes sentiment 

negativity is worse for 2015 and 2016, 2011 has far more salient news photo days). It is 

intriguing that 2011 is, however, not notable for especially extreme financial or economic 

events.10 Accordingly, to check that O&P’s results are not dependent on a data artifact, 

 
9 Equation 1 (and equation 2) reproduce O&P’s formulas but with clarifying vector notation. A more 

expositive representation of Equation 1 is 𝑅𝑅𝑡𝑡 = ∑ 𝑏𝑏1,𝑖𝑖𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠𝑡𝑡−𝑖𝑖5
𝑖𝑖=1 + ∑ 𝑏𝑏2,𝑖𝑖𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑡𝑡−𝑖𝑖5

𝑖𝑖=1 +

𝑏𝑏3(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)𝑡𝑡−1 + ∑ 𝑏𝑏4,𝑖𝑖𝑅𝑅𝑡𝑡−𝑖𝑖5
𝑖𝑖=1 + ∑ 𝑏𝑏5,𝑖𝑖𝑅𝑅𝑡𝑡−𝑖𝑖25

𝑖𝑖=1 + b6′ X𝑡𝑡 + 𝑒𝑒𝑡𝑡. 

10 O&P highlight the termination of Osama Bin Laden and associated tensions, and the Tohoku earthquake 

and tsunami event that disabled the Fukushima nuclear power plant, as particularly noteworthy news stories 

of early 2011 that would have been accompanied by pessimistic photos. However, it seems debatable that 

Bin Laden’s termination would have been interpreted pessimistically on balance, or considered especially 
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our primary robustness challenge for O&P’s results is to apply our equations 1 and 2 

(their equations 4 and 5) to various subsamples of their data. 

[Insert Table 3 here] 

3. Results and analysis 

From the application of equation 1, Table 4 reports the results that O&P present in their 

Table 3, together with our close replication of O&P’s results showing that market return 

has a negative relationship with the previous day’s PhotoPes and generally positive 

relationships with prior days’ PhotoPes values. It is O&P’s contention that high PhotoPes 

predicts a market fall driven by negative investor sentiment induced by pessimistic 

pictural news, which is then followed by a corrective market rebound. This is consistent 

with the individual lagged PhotoPes coefficients reported in Table 4’s Panel A and the 

coefficient sums reported in Panel B: the sum of lags one to five PhotoPes coefficients is 

not significantly different from zero, but the sum of lags two to five PhotoPes coefficients 

is significantly positive.  

It is worth commenting that Table 4 presents the interesting result that both five-day 

lagged PhotoPes and TextPes are significantly associated with market return together 

with (but in the opposite direction to) one-day lagged PhotoPes but not one-day lagged 

TextPes. From this it seems that O&P’s most robust result is that week-old news 

pessimism (textual and pictural jointly) positively predicts market return, however this 

does not accord with a plausible theoretical narrative, so it is understandably ignored as 

an artifact. Nevertheless, this apparent statistical artifact cautions us to be wary of 

ascribing underlying sentiment causality to evidence that day-old news photos predict 

market return. O&P implicitly dismiss the significance of the PhotoPes and TextPes lag 

5 coefficients via the insignificance of the cumulation of the lag 1 to lag 5 coefficients 

(see our Panel B of Table 4) with the interpretation that it entails the reversal of the more 

 
more significant than, say, the 2014 Ukrainian Presidential coup and subsequent Russian annexation of 

Crimea, or the 2021 US Capitol riot. Also, although the Tohoku earthquake and tsunami was especially 

impactful, it was only one of many major natural disasters from 2008 to 2020 including, for example, the 

2010 Haiti earthquake and Hurricane Maria in 2017.  
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immediate pessimism effect. Unlike O&P, we also calculate cumulation of the lag 1 and 

lag 2 coefficients (again see Panel B of Table 4). We find that the cumulation of the lag 

1 and lag 2 PhotoPes coefficients is not significantly different to zero, which indicates 

that reversal of the supposed photo pessimism effect predominantly occurs the following 

day. However, the cumulation of the lag 1 and lag 2 TextPes coefficients is significantly 

negative, which suggests a more prolonged text pessimism effect and reversal. 

[Insert Table 4 here] 

3.1 Influential year 

Table 5 reports equation 1 regression coefficients for single year data subsamples. O&P’s 

key evidence for the hypothesis that pessimistic visual news induces negative investor 

sentiment and consequential lower market return is a negative coefficient for the 

PhotoPes lag 1 variable. Such a result only obtains for the 2008 (partial year) and 2011 

subsample regressions. O&P further consider a positive coefficient for PhotoPes lag 2 to 

be indicative of corrective market reversal. Although the 2011 subsample produces a 

significantly negative PhotoPes lag 1 coefficient, the corresponding PhotoPes lag 2 

coefficient is not significantly positive. However, for the 2008 subsample, both the 

PhotoPes lag 1 and lag 2 coefficients are significant (negative and positive, respectively) 

and notably large in scale but are obtained with only 87 observations. That is, with single 

year data, O&P’s overarching narrative of a photo pessimism effect followed by 

corrective reversal is only evident for the 2008 partial year data. Note that a single full 

year entails only about 250 data observation days, however regression equation 1 entails 

26 independent variables; such a high proportion of regressors to observations 

undermines the statistical viability of the Table 5 regressions. 

[Insert Table 5 here] 

Table 6 presents the results from further application of equation 1 for year-by-year data 

exclusions from the full sample, which preserves more statistical power than the single 

year subsamples. O&P’s key result, a significantly negative PhotoPes lag 1 coefficient, 
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is evident so long as year 2011 data is not excluded.11 That is, there is no significant 

relationship between PhotoPes and the next day’s market return when 2011 data is 

excluded from the equation 1 regression sample, which militates against the robustness 

of O&P’s photo pessimism effect. Instead, with 2011 data excluded, O&P’s PhotoPes 

negative sentiment measure becomes a one-day-delayed positive sentiment measure 

because the PhotoPes lag 2 coefficient remains significantly positive. However, the 

significance of the PhotoPes lag 2 coefficient is dependent upon the 2008 partial year 

data. Exclusion of both 2008 and 2011 data from the equation 1 regression sample (see 

the right-most column of Table 6) relegates both the PhotoPes lag 1 and lag 2 coefficients 

to statistical insignificance (with notable further diminution of the PhotoPes lag 1 

coefficient), which challenges the robustness of O&P’s overarching narrative of a photo 

pessimism effect followed by corrective reversal.  

[Insert Table 6 here] 

3.2 Influential observations 

Having identified the importance of 2011 observations for the statistical significance of 

the market return predictiveness of O&P’s photo pessimism measure, we next investigate 

how the significance of the coefficient of the PhotoPes lag 1 variable changes as the most 

influential 2011 data observations are incrementally removed from the sample. We rank 

the influence of 2011 observations by the absolute values of their DFBETAs for the 

PhotoPes lag 1 variable for the equation 1 regression model.12  For comparison we do the 

same for every other year of the sample. Table 7 shows that the statistical significance of 

the PhotoPes lag 1 variable fails the 5% (10%) p-value hurdle once 10 (20) of the most 

influential 2011 observations are removed from the total sample of 3044 observations. 

Conversely, this significance persists at the 5% level or better when any other year’s 20 

 
11 The Table 6 results are obtained with market return represented by the CRSP value-weighted market 

portfolio (VWRETD). Qualitatively equivalent results are also obtained with market return represented by 

the S&P500 Index.  

12 The DFBETA of an observation for a particular independent variable is the difference in the coefficient 

of that variable with and without the observation. 
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most influential data observations are removed – in fact, for any single year other than 

2011, 5% significance or better is maintained even with removal of the 100 most 

influential observations (or all 87 of the year 2008 observations). That is, as few as 10 to 

20 observations from 2011 drive the statistical significance of O&P’s results. The reliance 

of the statistical significance of O&P’s results on such a small number of observations 

strongly implies the result is happenstance. 

[Insert Table 7 here] 

The Figure 1 scatter plot illustrates the noisy relationship between market return and 

PhotoPes lag 1. Figure 1 additionally shows that the 20 most influential 2011 

observations are not especially notable as extreme outliers, which implicates the tenuous 

nature of statistical significance for noisy relationships.  

[Insert Figure 1 here] 

Table 8 presents the details of the 20 most influential 2011 observations along with, for 

additional context, the photos with the most and least negative sentiment for the lag 1 

date from the WSJ Photos of the Day series as determined by O&P’s photo sentiment 

classification methodology (i.e. the Inception V3 image classification model fine-tuned 

with You et al.’s (2015) sentiment-labelled images). For these 20 observations: 16 (80%) 

are salient observations (i.e. PhotoPes lag 1 is in the top or bottom decile of its sample 

range); 15 (75%) present a negative relationship between market return (VWRETD) and 

PhotoPes lag 1, and thereby promulgate O&P’s key result; 13 (65%) entail photo 

pessimism (i.e. PhotoPes lag 1 > 0);13 and, in particular, 19 (95%) correspond to a four-

month time window from 25 August to 28 December.  

Our review of news photos for the seemingly critical 25 August to 28 December 2011 

time window finds a markedly non-financial theme of geopolitical unrest associated with 

the Arab Spring uprisings including the overthrow of Libyan ruler Muammar Gaddafi in 

August and his gruesome death in October. Despite the geopolitical unrest, the S&P500 

 
13 Note that the PhotoPes lag 1 values reported in Table 8 are the publicly available winsorized and 

standardized values. 
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rose by about 8% from 25 August to 28 December 2011. Just prior to this period of 

influential observations, the S&P500 suffered a very substantial fall of about 17% across 

July and August 2011 coinciding with heightened concerns about the Greek sovereign 

debt crisis and the US debt ceiling.  

[Insert Table 8 here] 

The extreme sentiment WSJ Photos of the Day photos presented in Table 8 provide 

example visual context for the photo pessimism effect for the 20 most influential 2011 

observations. The extreme negative sentiment photos are often associated with 

geopolitical turmoil (three of the 20 are associated with Arab Spring events), whereas the 

extreme non-negative sentiment photos perhaps have splashes of color or brightness as a 

commonality. Nonetheless, it is evident that the algorithmic sentiment classification of 

the photos is often not sensible. We leave it to the reader to subjectively judge whether 

such imagery might stir trading spirits.  

3.3 Simulations 

Having identified that O&P’s key result is dependent upon a single influential year or, 

more specifically, only 20 influential observations from a single year, we apply two 

simulation approaches to identify whether this sensitivity is a reasonably likely 

manifestation if the empirically estimated equation 1 model is a “true model”, or whether 

this sensitivity is more likely to indicate that O&P’s result is a Type I statistical 

significance error.  

PhotoPes lag 1 significance sensitivity for “true model” simulations 

The model for equation 1 (O&P’s equation 4) obtained from our replication of O&P’s 

results is 

𝑅𝑅𝑡𝑡 = 0.009779 − 0.0525𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠𝑡𝑡−1 + 0.05613𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠𝑡𝑡−2 

−0.02623𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠𝑡𝑡−3 + 0.031937𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠𝑡𝑡−4 + 0.052144𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠𝑡𝑡−5 

−0.0303𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑡𝑡−1 − 0.04443𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑡𝑡−2 − 0.02008𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑡𝑡−3 

−0.01576𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑡𝑡−4 + 0.09205𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑡𝑡−5 + 0.035363(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)𝑡𝑡−1 

−0.10975𝑅𝑅𝑡𝑡−1 + 0.00384𝑅𝑅𝑡𝑡−2 + 0.020533𝑅𝑅𝑡𝑡−3 − 0.03948𝑅𝑅𝑡𝑡−4 − 0.02704𝑅𝑅𝑡𝑡−5 
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+0.015548𝑅𝑅𝑡𝑡−12 − 0.01263𝑅𝑅𝑡𝑡−22 + 0.000396𝑅𝑅𝑡𝑡−32 − 0.00305𝑅𝑅𝑡𝑡−42 − 0.00822𝑅𝑅𝑡𝑡−52  

+0.074497𝐷𝐷𝑇𝑇𝑇𝑇𝑇𝑇 + 0.04074𝐷𝐷𝑊𝑊𝑊𝑊𝑊𝑊 + 0.065321𝐷𝐷𝑇𝑇ℎ𝑢𝑢 + 0.081715𝐷𝐷𝐹𝐹𝐹𝐹𝐹𝐹 

 +0.006628𝐷𝐷𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 + 1.306321𝜀𝜀𝑡𝑡 , (3) 

where: 𝑅𝑅𝑡𝑡 is the day t market return as represented by the CRSP value-weighted market 

portfolio (VWRETD); 𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠𝑡𝑡−𝑖𝑖  and 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑡𝑡−𝑖𝑖  are 𝑖𝑖-day lagged observations of 

O&P’s daily photo and text pessimism measures; various 𝐷𝐷𝑋𝑋  are day-of-week and 

recession indicator dummy variables equal to one if the relevant condition 𝑋𝑋 is true and 

zero otherwise; and 𝜀𝜀𝑡𝑡 is the standardized (i.e. unit standard deviation) model residual. 

Using O&P’s PhotoPes and TextPes daily time series from 4 September 2008 to 30 

September 2020 with day-of-week and recession indicator conditions, and five initial 

values of 𝑅𝑅𝑡𝑡 from 4 September to 10 September 2008, we apply equation 3 using 2,000 

simulations of 3,035-day time series of 𝜀𝜀𝑡𝑡 to generate 2,000 simulations of 3,035-day (11 

September 2008 to 30 September 2020) time series of 𝑅𝑅𝑡𝑡 under two conditions: (i) 𝜀𝜀𝑡𝑡 are 

independent and identically distributed (iid) drawings from the standard normal 

distribution; and (ii) 𝜀𝜀𝑡𝑡 are standardized iid drawings from the Student’s T distribution 

with five degrees of freedom (“T5” distribution). The Student’s T5 distribution introduces 

leptokurtosis (i.e. “fat tails”) into the simulation of 𝑅𝑅𝑡𝑡  to better match the empirical 

distribution. The empirical daily observations of 𝑅𝑅𝑡𝑡 (3,048 daily observations from 22 

August 2008 to 30 September 2020) have mean 0.045%, standard deviation 1.33, 

skewness –0.424, and excess kurtosis 12.5. In comparison, the simulated daily 

observations of 𝑅𝑅𝑡𝑡  (2,000×3,035=6,070,000 daily observations for each of the two 

conditions for the model residuals) have: (i), under condition of standard normal residuals, 

mean 0.044%, standard deviation 1.33, skewness –0.008, and excess kurtosis 0.005; and 

(ii), under condition of standardized Student’s T5 residuals, mean 0.042%, standard 

deviation 1.33, skewness –0.449, and excess kurtosis 11.5. These time series simulations 

of 𝑅𝑅𝑡𝑡, in combination with the empirical values of all other equation 1 variables, represent 

alternative scenarios under the assumption that O&P’s photo pessimism model is a “true 

model”. 

Equation 1 regressions are then used to identify “true model” time series simulations of 

𝑅𝑅𝑡𝑡 for which the PhotoPes lag 1 coefficient is in the range [–0.056, –0.048] with 5% 
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statistical significance so as to be similar to the empirical coefficient value of –0.052 with 

5% statistical significance. For the separate standard normal and standardized Student’s 

T5 distribution specifications for 𝜀𝜀𝑡𝑡 , 202 and 205 similar “true model” time series 

simulations of 𝑅𝑅𝑡𝑡 are identified, respectively. 

Following the processes used for the Table 6 and Table 7 analyses, for each of the (202 

and 205) similar “true model” time series simulations of 𝑅𝑅𝑡𝑡: the single year of data with 

the most influence on the value of the equation 1 PhotoPes lag 1 coefficient is identified 

and removed and the reduced time series’ PhotoPes lag 1 coefficient and T-statistic are 

recorded; and for each single year of data the 20 observations ranked as having the most 

individual influence on the equation 1 PhotoPes lag 1 coefficient are identified, then the 

particular 20 most influential observations from a single year with the greatest combined 

impact on the PhotoPes lag 1 coefficient are identified and removed and the reduced time 

series’ PhotoPes lag 1 coefficient and T-statistic are recorded. Panels A and B of Table 9 

present summary statistics for the (202 and 205) PhotoPes lag 1 coefficients and T-

statistics before and after removal of each time series simulation’s most influential year 

of data and most impactful set of the 20 most influential data observations from a single 

year, along with a percentile ranking comparison of the empirical PhotoPes lag 1 

coefficient against the simulation coefficients.  

The Table 9 Panels A and B evidence indicates that the empirical PhotoPes lag 1 

coefficient is much more sensitive to influential data than would be expected if the 

equation 3 estimated empirical model is a “true model”. In particular, from reference to 

the percentile ranking comparison of the empirical PhotoPes lag 1 coefficient against the 

simulation coefficients, for the removal of the most impactful set of the 20 most 

influential data observations from a single year, the likelihood of seeing a less negative 

PhotoPes lag 1 coefficient than empirically observed is estimated to be 0.5% (1%) for the 

similar “true model” time series simulations with standard normal residuals (standardized 

Student’s T5 residuals) – that is, equaling or surpassing the empirically observed 

weakening of the PhotoPes lag 1 coefficient from –0.052 to –0.034 is a very unlikely 

occurrence for the equation 3 model. 

[Insert Table 9 here] 
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PhotoPes lag 1 significance sensitivity for Type I error simulations 

We now compare the empirical equation 1 results to Type I error time series simulations. 

Simulated full sample data sets with no relationship between PhotoPes lag 1 and market 

return are created by combining randomly shuffled time orderings of the daily groupings 

of the L𝟓𝟓(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡) , L𝟓𝟓(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡)  and (𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)𝑡𝑡−1  sentiment 

variable values with the empirical (true) daily time ordering of all other equation 1 

variable values. By this data simulation process, for each daily observation the empirical 

relationship between the L𝟓𝟓(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡) , L𝟓𝟓(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡)  and (𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)𝑡𝑡−1 values is maintained, but their relationship (as a group) with other variable 

values that were not shuffled is rendered meaningless. Thus, for these simulated time 

series, we have confidence in the truth of the null hypothesis of no meaningful 

relationship between market return and PhotoPes lag 1. Equation 1 regressions are then 

used to identify Type I error time series simulations for which the PhotoPes lag 1 

coefficient is significantly negative at the 5% (two-tailed) level, entailing, by standard 

practice, erroneous rejection of the null hypothesis. From these Type I error time series 

simulations we then select those with PhotoPes lag 1 coefficients in the range [–0.056, –

0.048] with 5% statistical significance so as to be similar to the empirical coefficient value 

of –0.052 with 5% statistical significance. This process is repeated 21,337 times to obtain 

200 similar Type I error time series simulations. 

The influential year and 20 most influential observations from a single year PhotoPes lag 

1 sensitivity analysis previously applied to the similar “true model” time series 

simulations is again applied to the 200 similar Type I error simulation time series to obtain 

the PhotoPes lag 1 coefficients and T-statistics before and after removal of each time 

series simulation’s most influential year of data and most impactful set of the 20 most 

influential data observations from a single year. The associated summary statistics are 

presented in Panel C of Table 9 along with a percentile ranking comparison of the 

empirical PhotoPes lag 1 coefficient against the simulation coefficients. 

The Table 9 Panel C evidence indicates that the sensitivity of the empirical PhotoPes lag 

1 coefficient to the removal of influential data is similar to that which would be expected 

if the full time series statistical significance is a Type I error. In particular, from reference 
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to the percentile ranking comparison of the empirical PhotoPes lag 1 coefficient against 

the simulation coefficients, for the removal of the most impactful set of the 20 most 

influential data observations from a single year, the likelihood of seeing a less negative 

PhotoPes lag 1 coefficient than empirically observed is estimated to be 29.3% for the 

similar Type I error time series simulations – that is, the empirically observed weakening 

of the PhotoPes lag 1 coefficient from –0.052 to –0.034 is not extreme or unusual if the 

full time series statistical significance of the PhotoPes lag 1 coefficient is a Type I error. 

4. Robustness 

4.1 Pre and Post 2011 data splits 

Table 10 next presents the results from application of equation 1 for pre and post 2011 

data samples, both with and without 2011 data included (i.e. 2008 to 2010, 2008 to 2011, 

2011 to 2020, and 2012 to 2020 data). Like the Table 6 results we again see that the 

negative coefficient for the PhotoPes lag 1 variable is only statistically significant when 

the sample includes 2011 data. Table 3  shows that, in comparison to all other years except 

2011, the years 2008 (full-year pro-rata), 2009 and 2010 each have very high frequency 

of salient news photo days (i.e. very high frequency of days with extreme PhotoPes); 

nevertheless, for the 2008 to 2010 data sample, the hypothesis that market return is 

negatively related to the previous day’s PhotoPes is rejected. The hypothesis is similarly 

rejected for the 2012 to 2020 data for which the yearly occurrences of extreme PhotoPes 

days are comparatively much lower. That is, the statistical significance of the key element 

of O&P’s PhotoPes effect is entirely dependent upon inclusion of 2011 data in the sample. 

Furthermore, the Table 10 results indicate that none of the PhotoPes and TextPes lag 1 

and lag2 variables nor the PhotoPes*TextPes lag 1 variable are reliably predictive of 

market return. 

[Insert Table 10 here] 
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4.2 Getty Images alternative PhotoPes 

O&P generate an alternative photo pessimism index from Getty Images photos 

(PhotoPesGetty) spanning 1926 to 2018,14 which they use for a limited analysis available 

as an internet appendix.15 O&P identify the 10 most popular photos from Getty Images 

Editorial News Section for each trading day of the series conditional on sample selection 

caveats that entail frequent missing daily data points.  Using the same method applied to 

the WSJ photo series (i.e. the Inception V3 image classification model fine-tuned with 

You et al.’s (2015) sentiment-labelled images), the daily 10 photos are classified with an 

indicator variable as either negative or non-negative sentiment, and the daily photo 

pessimism index (PhotoPesGetty) is then calculated as the average of the negative 

sentiment indicator variable weighted by the popularity ranking of the 10 photos. O&P 

find that PhotoPesGetty is significantly negatively related to market return.16 Table 11 

presents our results from application of equation 1 using only the 2008 to 2018 portion of 

the PhotoPesGetty time series (so that the data time-frame is comparable with the 2008 to 

2020 WSJ PhotoPes time series). We find no relationship between market return and the 

previous day’s PhotoPesGetty regardless of whether 2011 data is included. 

[Insert Table 11 here] 

 
14 https://www.gettyimages.com.au/editorial-images. 

15  O&P’s Getty Images photo pessimism index time series and the internet appendix is available at 

Professor Pukthuanthong’s website: https://www.kuntara.net/. Unlike the index time series derived from 

WSJ photos, the provided PhotoPesGetty time series is not winsorized or standardized to zero mean and unit 

standard deviation.  

16 Note that this result, as presented by O&P, is for market return and same-day (not lag 1) PhotoPesGetty 

and is thus neither comparable to nor supportive of the key result O&P obtain with the WSJ photo series. 

In their internet appendix, O&P raise several concerns about the Getty Images photo series. One concern is 

that only the date each photo was taken is known, not the publication date – hence it cannot be claimed 

with any confidence that a photo sentiment effect has been demonstrated using the PhotoPesGetty series. 

O&P also do not satisfactorily explain how photo popularity is determined: they claim photo popularity 

rank considers purchase history and number of views, but then state that Getty Images neither provides 

popularity scores nor gives access to the actual numbers of purchases or views for their photos. 

https://www.gettyimages.com.au/editorial-images
https://www.kuntara.net/
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4.3 Regressor interdependence 

The significance of the relationship between market return and PhotoPes lag 1 and lag 2 

is not only sensitive to sample selection (as shown in Tables 5, 6 and 10) but also to the 

chosen combination of additional regressors. For market return versus PhotoPes lag 1 and 

lag 2 full sample regressions, Table 12 shows how the PhotoPes lag 1 and lag 2 

coefficients evolve separately and together with various additions of TextPes and 

PhotoPes*TextPes lag 1 and lag 2 regressors and different sets of control variables. The 

Table 12 results indicate that PhotoPes lag 2 is positively related to market return at the 

5% statistical significance level for multiple with and without combinations of 

explanatory and control variables; however, the statistical significance of PhotoPes lag 1 

is critically dependent upon multiple additional explanatory variables, which challenges 

the robustness of O&P’s key photo pessimism result.  

[Insert Table 12 here] 

4.4 Controlling for PhotoPes salience 

O&P find that their identified relationship between market return and PhotoPes is even 

stronger when news photos are salient – that is, when daily PhotoPes is in the top or 

bottom decile of its sample range. From application of equation 2 (which is equivalent to 

O&P’s equation 5), Table 13 reports the results of our reworking of the analysis that O&P 

present in their Table 5; the presented coefficients are for the dummy variable condition 

𝐸𝐸𝑡𝑡 = 1, which indicates the condition that daily news photos are salient. The first two 

columns of Table 13 are O&P’s results and our replication results showing that, under the 

condition of news photo salience, market return has a negative relationship with PhotoPes 

lag 1 and a positive relationship with PhotoPes lag 2, as per the Table 4  results but with 

stronger coefficients in terms of scale and significance (most notably for PhotoPes lag 2). 

The other columns of Table 13 present results for year-by-year data exclusions from the 

full sample; these results show that, even with the condition of news photo salience, the 

statistical significance of the PhotoPes lag 1 coefficient is dependent upon inclusion of 

2011 data in the sample.  
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Due to the high prevalence of salient news photo days in 2011 (see Table 3), the top and 

bottom decile thresholds for classifying a PhotoPes observation as salient are heavily 

influenced by 2011 observations. The final column of Table 13 again presents results 

obtained with 2011 data excluded, but with re-specification of salient news photo days as 

those for which PhotoPes is in the top or bottom decile of the sample range with 2011 

excluded: we still find that market return is unrelated to PhotoPes lag 1 when 2011 data 

is excluded. 

[Insert Table 13 here] 

4.5 Controlling for stock characteristics 

Prior research has suggested that stocks that are difficult to arbitrage may be particularly 

sensitive to market sentiment (Wurgler and Zhuravskaya, 2002; Baker and Wurgler, 

2006). Consistent with this contention, O&P find that their PhotoPes sentiment effect is 

stronger for stocks characterized by high idiosyncratic volatility (IVOL) or low market 

capitalization (MCAP).  

Controlling for IVOL 

IVOL poses arbitrage risk (Stambaugh, Yu and Yuan, 2015), which makes high-IVOL 

stocks hard to arbitrage and thereby more prone to mispricing. We investigate whether 

O&P’s PhotoPes effect remains evident for high-IVOL stocks when 2011 data is 

excluded from the analysis. For each month of our sample period we classify the cross-

section of CRSP stocks into IVOL quintiles, where IVOL is calculated as the standard 

deviation of either the prior one month or prior three months of daily return residuals with 

respect to the Fama-French-Carhart four factor asset pricing model. We then redo our 

equation 1 and equation 2 analyses with the market return dependent variable replaced 

with either the return or abnormal return (with respect to the Fama-French-Carhart four 

factor asset pricing model) for three different portfolios characterized by IVOL: a value-

weighted portfolio of high-IVOL (i.e. top IVOL quintile) stocks; a value-weighted 

portfolio of low-IVOL (i.e. bottom IVOL quintile) stocks; and a long-short portfolio 

represented by the high-IVOL portfolio return minus the low-IVOL portfolio return. 
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For the three portfolios based on IVOL, Table 14 presents the PhotoPes lag 1 and 

PhotoPes lag 2 coefficients for equation 1, and for equation 2 with the salient PhotoPes 

condition 𝐸𝐸𝑡𝑡 = 1, for the full sample period and with year 2011 data excluded from the 

sample. For the full sample, for both one-month IVOL (Panel A) and three-month IVOL 

(Panel B), the results show that both high-IVOL and low-IVOL portfolio returns are 

significantly negatively related to PhotoPes lag 1 and positively related to PhotoPes lag 

2 (this PhotoPes effect is consistent with the narrative that negative pictural news is 

associated with negative investor sentiment which drives stock returns down the next day, 

which is then followed by a corrective stock return rebound); and this relationship is 

stronger when PhotoPes is salient. It is also evident that the PhotoPes effect for the full 

sample is significantly stronger for high-IVOL stocks than for low-IVOL stocks, as 

evidenced by the significance of the PhotoPes effect for the high-IVOL minus low-IVOL 

long-short portfolio (which is consistent with investor sentiment being more influential 

for hard-to-arbitrage stocks). However, consistent with our prior evidence that the 

PhotoPes effect is dependent on 2011 data, when 2011 data is excluded from the analysis, 

Table 14 shows that PhotoPes lag 1 is not significantly related to low-IVOL portfolio 

return, and only significantly negatively related to high-IVOL portfolio return for the 

three-month IVOL specification (Panel B) when PhotoPes is salient. That is, with the 

influential 2011 data excluded, O&P’s PhotoPes effect is not robustly evident for hard-

to-arbitrage high-IVOL stocks. Furthermore, the PhotoPes effect is completely absent 

when abnormal portfolio returns are considered. 

[Insert Table 14 here] 

Controlling for market capitalization 

Small-market capitalization (MCAP) stocks are generally subject to high information 

asymmetry, low trading liquidity, and short-selling constraints, which makes small-

MCAP stocks hard to arbitrage and thereby more prone to mispricing. We investigate 

whether O&P’s PhotoPes effect remains evident for small-MCAP stocks when 2011 data 

is excluded from the analysis. For a sample of all NYSE, AMEX and NASDAQ stocks, 

small-MCAP (large-MCAP) stocks are identified as those with MCAP lower (higher) 

than the bottom (top) MCAP quintile breakpoint determined either annually from sorting 
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of the cross-section of NYSE stocks only,17 or monthly from sorting of the cross-section 

of all NYSE, AMEX and NASDAQ stocks. We then redo our equation 1 and equation 2 

analyses with the market return dependent variable replaced with either the return or 

abnormal return (with respect to the Fama-French-Carhart four factor asset pricing model) 

for three different portfolios characterized by MCAP: a value-weighted portfolio of large-

MCAP stocks; a value-weighted portfolio of small-MCAP stocks; and a long-short 

portfolio represented by the small-MCAP portfolio return minus the large-MCAP 

portfolio return. 

For the three portfolios based on MCAP, Table 15 presents the PhotoPes lag 1 and 

PhotoPes lag 2 coefficients for equation 1, and for equation 2 with the salient PhotoPes 

condition 𝐸𝐸𝑡𝑡 = 1, for the full sample period and with year 2011 data excluded from the 

sample. For the full sample and our first specification of small and large-MCAP stocks 

(Panel A), the results show that the PhotoPes effect (i.e. a significant negative coefficient 

for PhotoPes lag 1 and a significant positive coefficient for PhotoPes lag 2) is evident for 

both large-MCAP and small-MCAP portfolio returns, is stronger when PhotoPes is 

salient, and is significantly stronger for small-MCAP stocks than for large-MCAP stocks, 

as evidenced by the significance of the PhotoPes effect for the small-MCAP minus large-

MCAP long-short portfolio (which is consistent with investor sentiment being more 

influential for hard-to-arbitrage stocks). Furthermore, when the influential 2011 data is 

excluded from the analysis, Panel A of Table 15 shows that the PhotoPes effect remains 

significantly evident for the small-MCAP portfolio return. However, for our second 

specification of small and large-MCAP stocks (Panel B), the small-MCAP portfolio 

return only weakly exhibits the PhotoPes effect specifically for the full sample with the 

salient PhotoPes condition, and not otherwise. That is, with the influential 2011 data 

excluded, O&P’s PhotoPes effect is not robustly evident for hard-to-arbitrage small-

MCAP stocks. When considering abnormal returns, PhotoPes lag 1 is significantly 

negatively related to the small-MCAP portfolio abnormal return for our first specification 

of small and large-MCAP stocks (Panel A), but not for our second specification (Panel 

 
17 This is equivalent to the approach used to calculate the size quintile portfolio returns reported at Kenneth 

French’s data library (i.e. annual sorting of NYSE, AMEX and NASDAQ stocks with respect to the quintile 

breakpoints of NYSE stocks only). 
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B), which further implies that the PhotoPes effect is not robustly evident for hard-to-

arbitrage small-MCAP stocks. 

[Insert Table 15 here] 

5. Conclusion 

O&P have introduced a novel method of measuring pessimistic news sentiment derived 

from photographic images in news articles. News photos have the capacity to be attention-

grabbing and emotionally impactful and may evoke sentiment in viewers more readily 

than catchy headlines or ledes or entire articles. O&P’s study finds that the market return 

predictiveness of photos is stronger than that of text in WSJ news articles, and that this 

photo effect is stronger for days with extreme photo sentiment levels when their photo 

pessimism measure is in the top or bottom decile of its range. This suggests that investors 

rely more heavily on visual content than textual content in news articles when processing 

information.  

We have replicated the primary regression results of O&P and checked for the robustness 

of their results with respect to year-by-year data exclusions from the original full sample. 

Our results demonstrate that O&P’s photo pessimism effect is not significantly evident 

when the subsample excludes year 2011 data but remains statistically significantly 

evident for subsamples inclusive of 2011 data. Even for days with extreme (high or low) 

photo sentiment levels, higher photo pessimism is not significantly associated with lower 

market return when the subsample excludes 2011 data. Furthermore, an influential 

observations analysis identifies as few as 20 observations from 2011 that, when excluded 

from the analysis, result in the market return predictiveness of the photo pessimism 

measure failing the 10% statistical significance hurdle. This suggests that the overall 

market return predictiveness of O&P’s photo pessimism measure is sample specific and 

not a generalizable result.  
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Figure 1 – Daily market return versus photo pessimism 
Description: This graph plots 3,048 observations of the daily log return of the CRSP value-weighted 
market portfolio, ln(1+VWRETD), versus the PhotoPes lag 1 variable, with separate identification of the 
20 most influential 2011 observations identified by the absolute values of the DFBETAs for the PhotoPes 
lag 1 variable for the equation 1 regression model. Also shown are the regression lines for the 20 most 
influential 2011 observations (the red line with slope -0.0039), and for all other observations (the dashed 
blue line with slope -0.0002).  
Note 1: the PhotoPes variable is the proportion of sample WSJ news photos algorithmically classified as 
negative sentiment each day; because the number of sample photos each day tends to remain within a 
narrow whole number range, the PhotoPes value frequently repeats precisely, which causes the distinct 
vertical alignments of the data-points in the scatter plot.  
Note 2: the plotted PhotoPes values are the publicly available winsorized and standardized values. 
Interpretation: The relationship between market return and PhotoPes lag 1 is noisy, and very weak when 
the 20 most influential 2011 observations are excluded. 
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Table 1 – Summary statistics 
Description: This table reports summary statistics for O&P’s PhotoPes and TextPes time series (PhotoPes is the proportion of sample WSJ news photos classified as negative 
sentiment each day, and TextPes is the average pessimism score for sample WSJ news articles each day), the daily CRSP value-weighted market portfolio return (VWRETD), 
and Baker and Wurgler’s (2006) monthly investor sentiment measure (B&W). Monthly PhotoPes and TextPes values are the month-by-month averages of daily PhotoPes and 
TextPes. Panel A (B) presents the number of observations, mean, median, 25th and 75th percentiles, and standard deviation of the daily (monthly) PhotoPes, TextPes and 
VWRETD (B&W) values, and their correlations, for the period from 22 August 2008 to 30 September 2020 (September 2008 to September 2020). The Panel A correlations 
for PhotoPes and TextPes are calculated with daily time series that are lagged by one day (lag 1) and by two days (lag 2) relative to the VWRETD daily time series. 10%, 5% 
and 1% correlation significance levels are indicated by *, ** and *** respectively. 
Interpretation: Both PhotoPes and TextPes exhibit statistically significant autocorrelation. PhotoPes is not significantly correlated with the established B&W sentiment 
measure. 
 

 

Panel A – Daily measures 

 Daily obs. Mean Median 25th  
percentile 

75th  
percentile 

Standard 
deviation 

 Correlation 
 PhotoPes lag 1 PhotoPes lag 2 TextPes lag 1 TextPes lag 2 VWRETD 

PhotoPes 3048 0.228 0.222 0.180 0.270 0.077 
PhotoPes lag 1 1     

PhotoPes lag 2 0.111*** 1    

TextPes 3048 0.686 0.681 0.646 0.722 0.056 
TextPes lag 1 0.052*** 0.01 1   

TextPes lag 2 0.001 0.052*** 0.542*** 1  

VWRETD 3048 0.045% 0.081% –0.391% 0.586% 1.33 VWRETD –0.023 0.041** –0.022 –0.024 1 
 

Panel B – Monthly measures 

 Monthly 
obs. Mean Median 25th  

percentile 
75th  

percentile 
Standard 
deviation 

 Correlation 
PhotoPes  TextPes  B&W 

PhotoPes 145 0.229 0.224 0.209 0.247 0.028 PhotoPes 1     

TextPes 145 0.686 0.670 0.657 0.723 0.041 TextPes –0.022  1   

B&W 145 –0.288 –0.265 –0.366 –0.158 0.212 B&W –0.104  –0.562***  1 
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Table 2 – Photo sentiment classification examples  
Description: This table displays two examples each of photos from the WSJ Photos of the Day series (comprising 29,146 photos from 16 September 2008 to 31 December 
2018) with 0th, 25th, 50th, 75th, and 100th percentile sentiment scores as determined by O&P’s photo sentiment classification methodology (i.e. the Inception V3 image 
classification model fine-tuned with You et al.’s (2015) sentiment-labelled images). Photos with sentiment score greater than 0.5 (corresponding to the 79th percentile sentiment 
score) are deemed negative sentiment.  
Interpretation: At around the 75th percentile for sentiment score, photos classified as non-negative sentiment (i.e. with a sentiment score less than 0.5) may be more 
appropriately classified as negative sentiment. 
 
Sentiment 
score percentile 0th (sentiment score 0.00) 25th (sentiment score 0.02) 50th (sentiment score 0.12) 75th (sentiment score 0.40) 100th (sentiment score 1.00) 

 
 
Photo  
example 1 
 
 
 

 

 

Photo date 
 
Photo caption 

 
 
 
Photo  
example 2 
 
 
 

 

 

 

Photo date 
 
Photo caption 
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Table 3 – Summary statistics by year for salient and non-salient news photo days 
Description: This table presents summary statistics for O&P’s PhotoPes time series and the daily CRSP value-weighted market portfolio return (VWRETD) by year for salient 
and non-salient news photo days from 2008 to 2020. PhotoPes is the proportion of sample WSJ news photos classified as negative sentiment each day. As per O&P’s 
specification, salient news photo days are identified as those for which the PhotoPes measure is in the top or bottom decile of its range.  
Note 1: only about a third of 2008 and three-quarters of 2020 are represented in the sample. 
Note 2: the PhotoPes summary statistics are calculated with respect to the publicly available winsorized and standardized PhotoPes values. 
Interpretation: 2011 has a comparatively high prevalence of salient news photo days. 
 

Year 

Salient news photo days (PhotoPes in top or bottom decile)  Non-salient news photo days 
Daily obs. 

(Pro-rata full 
year values in 
parentheses) 

PhotoPes   VWRETD (%)  Daily obs. 
(Pro-rata full 
year values in 
parentheses) 

PhotoPes   VWRETD (%) 

Mean 
Proportion 

above 
average 

Standard 
deviation  Mean Standard 

deviation  Mean 
Proportion 

above 
average 

Standard 
deviation  Mean Standard 

deviation 

2008 25 (69) –0.76 0.32 2.01  0.30 3.00  66 (181) 0.05 0.50 0.63  –0.57 4.15 
2009 75 –0.19 0.40 1.83  0.55 1.47  177 –0.12 0.38 0.64  –0.06 1.85 
2010 72 0.28 0.53 1.97  0.15 0.96  180 –0.15 0.39 0.58  0.04 1.24 
2011 97 1.00 0.67 1.95  0.04 1.29  155 0.07 0.52 0.70  –0.02 1.63 
2012 50 0.65 0.64 1.77  0.20 0.77  200 –0.07 0.44 0.61  0.03 0.83 
2013 46 –0.34 0.39 1.56  0.09 0.67  206 –0.09 0.42 0.57  0.11 0.71 

2008-2013 365 (409) 0.28 0.52 1.94  0.21 1.35  984 (1099) –0.07 0.43 0.62  –0.01 1.65 
2014 37 0.24 0.54 1.65  0.05 0.60  215 0.01 0.51 0.64  0.04 0.74 
2015 44 1.08 0.82 1.42  –0.03 1.14  208 0.28 0.69 0.60  0.00 0.89 
2016 34 1.06 0.76 1.46  –0.12 0.74  218 0.15 0.62 0.57  0.08 0.87 
2017 37 0.16 0.54 1.65  0.02 0.50  214 0.07 0.54 0.56  0.09 0.42 
2018 32 –1.27 0.06 0.74  –0.10 0.87  219 –0.21 0.34 0.56  –0.01 1.04 
2019 32 –1.35 0.03 0.58  0.17 0.56  220 –0.27 0.31 0.54  0.10 0.79 
2020 30 (40) –0.43 0.33 1.42  –0.34 2.73  159 (210) –0.12 0.42 0.58  0.13 2.32 

2014-2020 246 (256) 0.01 0.47 1.62  –0.04 1.19  1453 (1504) –0.01 0.49 0.60  0.06 1.08 
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Table 4 – Replication of O&P’s photo pessimism evidence 
Description: Panel A of this table reports the coefficients of the L𝟓𝟓(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡) , L𝟓𝟓(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡)  and 
(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)𝑡𝑡−1 regressors for the equation 1 regression with market return represented by the CRSP 
value-weighted market portfolio (VWRETD) or the S&P500 Index for two circumstances: (i) as determined by 
O&P and reported in their Table 3; and (ii) our full sample replication of O&P. PhotoPes is the proportion of 
sample WSJ news photos classified as negative sentiment each day, and TextPes is the average pessimism score 
for sample WSJ news articles each day. Newey and West (1987) T-statistics with five lags are reported in 
parentheses. Panel B of this table reports various sums of the Panel A coefficients. Wald test p-values are reported 
in italics. 10%, 5% and 1% significance levels are indicated by *, ** and *** respectively. 
Interpretation: O&P’s photo pessimism effect is replicable. 
 

Panel A – Equation 1 coefficient estimates for full sample 
 VWRETD  S&P500 
 O&P Replication of 

O&P  O&P Replication of 
O&P 

PhotoPes lag 1 –0.052** –0.052**  –0.049** –0.050** 
(–2.36) (–2.37)  (–2.23) (–2.29) 

TextPes lag 1 –0.027 –0.030  –0.038 –0.039 
(–0.82) (–0.95)  (–1.18) (–1.23) 

PhotoPes lag 2 0.056** 0.056**  0.052** 0.050* 
(2.09) (2.08)  (1.98) (1.88) 

PhotoPes lag 3 –0.027 –0.026  –0.025 –0.023 
(–1.09) (–1.05)  (–1.01) (–0.94) 

PhotoPes lag 4 0.032 0.032  0.026 0.028 
(1.39) (1.40)  (1.13) (1.21) 

PhotoPes lag 5 0.051* 0.052**  0.053** 0.052** 
(1.94) (2.00)  (2.02) (1.99) 

TextPes lag 2 –0.040 –0.044  –0.045 –0.044 
(–1.16) (–1.23)  (–1.28) (–1.23) 

TextPes lag 3 –0.024 –0.020  –0.014 –0.014 
(–0.64) (–0.55)  (–0.39) (–0.39) 

TextPes lag 4 –0.016 –0.016  –0.019 –0.019 
(–0.49) (–0.47)  (–0.58) (–0.56) 

TextPes lag 5 0.090** 0.092**  0.093** 0.093** 
(2.49) (2.46)  (2.60) (2.51) 

PhotoPes*TextPes lag 1 0.038* 0.035*  0.033* 0.032* 
(1.94) (1.83)  (1.75) (1.70) 

Unreported regressor coefficients Five lags of market return and market return squared,  
day-of-week (except Monday) dummies, recession dummy 

Daily obs. 3044 3044  3044 3044 

Adj. R-squared 0.037 0.027  0.043 0.034 
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Panel B – Sum of Panel A coefficients 
 VWRETD  S&P500 
 O&P Replication of O&P  O&P Replication of O&P 

PhotoPes lag 1 to 2 
 

0.004   –0.000  
0.91  

 
1.00 

PhotoPes lag 1 to 5 0.060 0.062  0.057 0.056 
0.17 0.16  0.19 0.20 

PhotoPes lag 2 to 5 0.112** 0.114***  0.106** 0.106*** 
0.01 0.01  0.01 0.01 

TextPes lag 1 to 2  –0.075*   –0.083**  
0.06  

 
0.04 

TextPes lag 1 to 5 –0.017 –0.018  –0.023 –0.023 
0.57 0.55  0.45 0.45 

TextPes lag 2 to 5 0.010 0.012  0.015 0.016 
0.82 0.76  0.70 0.68 
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Table 5 – One-by-one single year regression evidence for O&P’s photo pessimism effect 
Description: This table reports the coefficients of the PhotoPes and TextPes lag 1 and lag 2, and PhotoPes*TextPes lag 1 regressors of the equation 1 regression with market 
return represented by the CRSP value-weighted market portfolio (VWRETD) for our full sample replication of O&P, and for one-by-one single year (2008 to 2020) data samples. 
PhotoPes is the proportion of sample WSJ news photos classified as negative sentiment each day, and TextPes is the average pessimism score for sample WSJ news articles 
each day. 10%, 5% and 1% significance levels based on Newey and West (1987) T-statistics with five lags are indicated by *, ** and *** respectively. 
Interpretation: Equation 1’s PhotoPes lag 1 coefficient, which is the critical indicator of O&P’s photo pessimism effect, is statistically significant for 2008 and 2011 single 
year regressions but is not statistically significant for any other single year regressions.  
 

 Replication 
of O&P 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

PhotoPes lag 1 –0.052** –0.934** 0.123 –0.067 –0.178** –0.032 0.047 0.066 0.105 –0.043 –0.021 –0.038 –0.127 0.073 

TextPes lag 1 –0.027 0.449 –0.021 –0.101 0.072 –0.060 0.147** –0.064 –0.146 –0.084 –0.075* –0.205 –0.147 –0.266 

PhotoPes lag 2 0.056** 0.854** 0.042 0.086* 0.034 0.057 –0.045 –0.040 0.081 0.040 0.016 0.025 0.028 –0.076 

TextPes lag 2 –0.040 –0.862** –0.262* –0.046 –0.217* –0.058 –0.176*** –0.003 0.042 –0.033 –0.065 0.261** 0.132** –0.143 

PhotoPes*TextPes 
lag 1 0.038* 0.290 –0.040 0.081* 0.102** 0.040 –0.046 0.094 0.157* 0.005 –0.048 –0.184 –0.049 0.079 

Unreported regressor 
coefficients 

PhotoPes and TextPes lag 3, lag 4 and lag 5, five lags of market return and market return squared,  
day-of-week (except Monday) dummies, recession dummy 

Daily obs. 3044 87 252 252 252 250 252 252 252 252 251 251 252 189 
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Table 6 – The influence of year-by-year data exclusions on O&P’s photo pessimism effect 
Description: This table reports the coefficients of the PhotoPes and TextPes lag 1 and lag 2, and PhotoPes*TextPes lag 1 regressors of the equation 1 regression with market 
return represented by the CRSP value-weighted market portfolio (VWRETD) for year-by-year (2008 to 2020) data exclusions, and for both 2008 and 2011 data exclusion from 
the full sample. PhotoPes is the proportion of sample WSJ news photos classified as negative sentiment each day, and TextPes is the average pessimism score for sample WSJ 
news articles each day. 10%, 5% and 1% significance levels based on Newey and West (1987) T-statistics with five lags are indicated by *, ** and *** respectively. 
Interpretation: Equation 1’s PhotoPes lag 1 coefficient, which is the critical indicator of O&P’s photo pessimism effect, is not statistically significant when year 2011 data is 
excluded from the regression but remains statistically significant when any other year’s data is excluded. Removing both 2008 and 2011 data (the two single years for which 
the photo pessimism effect is evident in Table 5) brings the PhotoPes lag 1 coefficient even closer to zero and additionally relegates the PhotoPes lag 2 coefficient to statistical 
insignificance, which undermines the overarching photo pessimism effect followed by corrective reversal narrative for O&P’s PhotoPes lag 1 and lag 2 evidence. 
 

 2008 
excluded 

2009 
excluded 

2010 
excluded 

2011 
excluded 

2012 
excluded 

2013 
excluded 

2014 
excluded 

2015 
excluded 

2016 
excluded 

2017 
excluded 

2018 
excluded 

2019 
excluded 

2020 
excluded 

2008&2011 
excluded 

Daily obs. deleted 87 252 252 252 250 252 252 252 252 251 251 252 189 339 

PhotoPes lag 1 –0.043** –0.057** –0.055** –0.034 –0.052** –0.055** –0.057** –0.053** –0.056** –0.060** –0.059*** –0.046** –0.051** –0.020 

TextPes lag 1 –0.026 –0.049 –0.029 –0.043 –0.030 –0.041 –0.027 –0.018 –0.027 –0.032 –0.025 –0.023 –0.020 –0.039 

PhotoPes lag 2 0.032 0.056** 0.051* 0.062** 0.057* 0.065** 0.063** 0.055* 0.057** 0.059** 0.055** 0.060** 0.058** 0.032 

TextPes lag 2 –0.037 –0.045 –0.053 –0.018 –0.046 –0.038 –0.045 –0.053 –0.046 –0.045 –0.062* –0.049 –0.044 –0.005 

PhotoPes*TextPes 
lag 1 0.038** 0.037* 0.027 0.023 0.037* 0.040** 0.036* 0.035* 0.038* 0.040** 0.039** 0.033* 0.035* 0.026 

Unreported regressor 
coefficients 

PhotoPes and TextPes lag 3, lag 4 and lag 5, five lags of market return and market return squared,  
day-of-week (except Monday) dummies, recession dummy 

Daily obs. 2957 2792 2792 2792 2794 2792 2792 2792 2792 2793 2793 2792 2855 2705 
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Table 7 – Year-by-year most influential observations impact on O&P’s photo pessimism effect  
Description: This table reports the coefficient of the PhotoPes lag 1 regressor for the equation 1 regression with market return represented by the CRSP value-weighted market 
portfolio (VWRETD) for our replication of O&P using the full sample but with removal of the 10 (20, 50, 100) most influential observations of a single year, for each year of 
the sample. The influence of an observation is specified to be the absolute value of its equation 1 DFBETA for the PhotoPes lag 1 variable. 10%, 5% and 1% significance levels 
based on Newey and West (1987) T-statistics with five lags are indicated by *, ** and *** respectively. Note that for the sample year 2008 there are only 87 observations. 
Interpretation: Equation 1’s PhotoPes lag 1 coefficient, which is the critical indicator of O&P’s photo pessimism effect, is not statistically significant when the 20 most 
influential observations of year 2011 are removed from the regression but remains statistically significant when the 20 most influential observations of any other single year 
are removed. 
 

Number of  
most influential 

observations 
removed from  
a single year 

Regression 
observations 

Single year from which influential observations are removed 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

10 3034 –0.043** –0.059*** –0.057*** –0.040* –0.053** –0.053** –0.055** –0.047** –0.054** –0.056** –0.054** –0.052** –0.051** 

20 3024 –0.042** –0.057*** –0.054** –0.034 –0.051** –0.053** –0.056** –0.047** –0.053** –0.057** –0.056** –0.050** –0.051** 

50 2984 –0.042* –0.060*** –0.052** –0.032 –0.052** –0.053** –0.055** –0.050** –0.053** –0.058*** –0.056** –0.048** –0.054*** 

100 2934 (2957 
for 2008) –0.043** –0.056*** –0.055** –0.033 –0.052** –0.055** –0.056** –0.053** –0.055** –0.059*** –0.058*** –0.047** –0.052** 
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Table 8 – The most influential 2011 observations 
Description: This table reports the details of the 20 most influential 2011 observations for O&P’s photo pessimism effect. The influence of an observation is specified to be 
the absolute value of its equation 1 DFBETA for the PhotoPes lag 1 variable. The details provided are: the 2011 influential observation date; the publicly available winsorized 
and standardized PhotoPes lag 1 value; the CRSP value-weighted market portfolio return (VWRETD); salience status (such that the PhotoPes lag 1 value is classified as salient 
if it is in either the top or bottom decile of its full sample range); indication of whether the observation supports a negative relationship between PhotoPes lag 1 and market 
return; and the photos with the most and least negative sentiment for the lag 1 date from the WSJ Photos of the Day series with their sentiment scores as determined by O&P’s 
photo sentiment classification methodology (i.e. the Inception V3 image classification model fine-tuned with You et al.’s (2015) sentiment-labelled images) and sentiment 
classifications (such that a sentiment score greater than 0.5 is deemed negative sentiment). PhotoPes is the proportion of sample WSJ news photos classified as negative 
sentiment each day. 
Interpretation: 19 (95%) of the 20 most influential 2011 observations occur in a four-month time period from 25 August to 28 December, and 15 (75%) entail a negative 
relationship between (standardized) PhotoPes lag 1 and market return in support of the photo pessimism effect. A personal assessment of photo sentiment may not align with 
the algorithmic assessment. 
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2011 observation influence rank 1st  2nd  3rd  4th  5th 
2011 influential observation date 30 Nov 2 Sep 22 Sep 30 Sep 8 Dec 
PhotoPes lag 1 2.70 3.14 1.69 3.14 2.17 
VWRETD (%) 4.39 –2.47 –3.44 –2.47 –2.29 
Salient PhotoPes lag 1? Yes Yes Yes Yes Yes 
Supports PhotoPes lag 1 negative 
predictiveness of VWRETD? No Yes Yes Yes Yes 

WSJ Photos of the Day most negative 
sentiment photo for lag 1 date 
 
 

 
Photo sentiment score (classification) 0.84 (negative) 0.54 (negative) 0.77 (negative) 0.49 (non-negative) 0.72 (negative) 

WSJ Photos of the Day least negative 
sentiment photo for lag 1 date 
 
 

 
Photo sentiment score (classification) 0.00 (non-negative) 0.00 (non-negative) 0.01 (non-negative) 0.01 (non-negative) 0.00 (non-negative) 
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2011 observation influence rank 6th  7th  8th  9th  10th 
2011 influential observation date 1 Nov 3 Nov 27 Oct 9 Nov 31 Oct 
PhotoPes lag 1 0.98 –2.09 –1.13 1.03 –1.37 
VWRETD (%) –2.86 1.92 3.63 –3.79 –2.47 
Salient PhotoPes lag 1? No Yes No No Yes 
Supports PhotoPes lag 1 negative 
predictiveness of VWRETD? Yes Yes Yes Yes No 

WSJ Photos of the Day most negative 
sentiment photo for lag 1 date 
 
 

 
Photo sentiment score (classification) 0.99 (negative) 0.97 (negative) 0.62 (negative) 0.84 (negative) 0.76 (negative) 

WSJ Photos of the Day least negative 
sentiment photo for lag 1 date 
 
 

 
Photo sentiment score (classification) 0.00 (non-negative) 0.00 (non-negative) 0.03 (non-negative) 0.00 (non-negative) 0.05 (non-negative) 
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2011 observation influence rank 11th  12th  13th   14th  15th 
2011 influential observation date 25 Oct 28 Nov 16 Mar 14 Dec 25 Aug 
PhotoPes lag 1 –1.64 1.29 2.32 2.70 2.60 
VWRETD (%) –1.99 3.06 –1.67 –1.27 –1.59 
Salient PhotoPes lag 1? Yes Yes Yes Yes Yes 
Supports PhotoPes lag 1 negative 
predictiveness of VWRETD? No No Yes Yes Yes 

WSJ Photos of the Day most negative 
sentiment photo for lag 1 date 
 
 

 
Photo sentiment score (classification) 0.99 (negative) 0.96 (negative) 0.75 (negative) 0.87 (negative) 0.94 (negative) 

WSJ Photos of the Day least negative 
sentiment photo for lag 1 date 
 
 

 
Photo sentiment score (classification) 0.00 (non-negative) 0.00 (non-negative) 0.00 (non-negative) 0.00 (non-negative) 0.00 (non-negative) 
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2011 observation influence rank 16th  17th  18th   19th  20th 
2011 influential observation date 28 Sep 3 Oct 28 Dec 26 Aug 18 Oct 
PhotoPes lag 1 1.65 –0.81 3.14 –2.44 –2.02 
VWRETD (%) –2.37 –3.19 –1.37 1.64 2.08 
Salient PhotoPes lag 1? Yes No Yes Yes Yes 
Supports PhotoPes lag 1 negative 
predictiveness of VWRETD? Yes No Yes Yes Yes 

WSJ Photos of the Day most negative 
sentiment photo for lag 1 date 
 
 

 
Photo sentiment score (classification) 0.94 (negative) 0.93 (negative) 0.98 (negative) 0.75 (negative) 0.99 (negative) 

WSJ Photos of the Day least negative 
sentiment photo for lag 1 date 
 
 

 
Photo sentiment score (classification) 0.00 (non-negative) 0.00 (non-negative) 0.00 (non-negative) 0.00 (non-negative) 0.00 (non-negative) 
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Table 9 – Influential data sensitivity of the PhotoPes lag 1 coefficient for “true model” and Type I error time series simulations  
Description: This table reports the sensitivity to influential data of the equation 1 PhotoPes lag 1 coefficient for “true model” and Type I error time series simulations for 
comparison with that of the empirical time series. “True model” time series simulations are obtained using the equation 3 model with independent and identically distributed 
standardized residuals generated from (i) the standard normal distribution and (ii) the Student’s T distribution with five degrees of freedom (“T5” distribution); then equation 
1 regressions are used  to identify “true model” time series simulations with the PhotoPes lag 1 coefficient in the range [–0.056, –0.048] with 5% statistical significance so as 
to be similar to the empirical coefficient value. Time series simulations with no true relationship between PhotoPes lag 1 and market return are created by combining randomly 
shuffled time orderings of the daily groupings of the equation 1 L𝟓𝟓(𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑡𝑡), L𝟓𝟓(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑡𝑡) and (𝑃𝑃ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇)𝑡𝑡−1 sentiment variable values with the empirical 
(true) daily time ordering of all other variable values; then equation 1 regressions are used to identify Type I error time series simulations with the PhotoPes lag 1 coefficient 
in the range [–0.056, –0.048] with 5% statistical significance so as to be similar to the empirical coefficient value. For each similar “true model” and similar Type I error time 
series simulation: the single year of data with the most influence on the value of the equation 1 PhotoPes lag 1 coefficient is identified and removed and the reduced time series’ 
PhotoPes lag 1 coefficient and T-statistic are recorded; and for each single year of data the 20 observations ranked as having the most individual influence on the equation 1 
PhotoPes lag 1 coefficient are identified, then the particular 20 most influential observations from a single year with the greatest combined impact on the PhotoPes lag 1 
coefficient are identified and removed and the reduced time series’ PhotoPes lag 1 coefficient and T-statistic are recorded. Presented are the summary statistics for the equation 
1 PhotoPes lag 1 coefficients and T-statistics before and after removal of each time series simulation’s most influential year of data and most impactful set of the 20 most 
influential data observations from a single year, along with a percentile ranking comparison of the empirical PhotoPes lag 1 coefficient against the simulation coefficients. 
Panel A (B, C) presents the results for 202 (205, 200) similar “true model” time series simulations with standard normal residuals (similar “true model” time series simulations 
with standardized Student’s T5 residuals, similar Type I error time series simulations). Newey and West (1987) T-statistics with five lags are reported in parentheses.  
Interpretation: The sensitivity of the empirical PhotoPes lag 1 coefficient to the removal of influential data is similar to that which would be expected if the full time series 
significance is a Type I error (Panel C), and not similar to that which would be expected if the estimated empirical model is a “true model” (Panels A and B). 
 

Panel A – Influential data sensitivity of the PhotoPes lag 1 coefficient for similar “true model” time series simulations with standard normal residuals 
 Full time 

series 
After removal of the  

most influential year of data  
After removal of the most impactful set of the  

20 most influential data observations from a single year 
Empirical time series    

PhotoPes lag 1 coefficient and T-statistic –0.052 
(–2.37) 

–0.034 
(–1.45) 

–0.034 
(–1.63) 

202 similar “true model” time series simulations with standard normal residuals  

Average PhotoPes lag 1 coefficient and average T-statistic –0.053 
(–2.10) 

–0.040 
(–1.51) 

–0.043 
(–1.74) 

Median PhotoPes lag 1 coefficient and its T-statistic –0.053 
(–2.21) 

–0.040 
(–1.58) 

–0.044 
(–1.73) 

Least negative PhotoPes lag 1 coefficient and its T-statistic –0.048 
(–2.00) 

–0.024 
(–0.91) 

–0.034 
(–1.43) 

Most negative PhotoPes lag 1 coefficient and its T-statistic –0.056 
(–2.31) 

–0.049 
(–1.93) 

–0.051 
(–2.05) 

Percentile ranking of the empirical coefficient against the 
(least negative to most negative) simulation coefficients 34.4% 10.8% 0.5% 
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Panel B – Influential data sensitivity of the PhotoPes lag 1 coefficient for similar “true model” time series simulations with standardized Student’s T5 residuals  
 Full time 

series 
After removal of the  

most influential year of data  
After removal of the most impactful set of the  

20 most influential data observations from a single year 
Empirical time series    

PhotoPes lag 1 coefficient and T-statistic –0.052 
(–2.37) 

–0.034 
(–1.45) 

–0.034 
(–1.63) 

205 similar “true model” time series simulations with standardized Student’s T5 residuals  

Average PhotoPes lag 1 coefficient and average T-statistic –0.053 
(–2.12) 

–0.039 
(–1.52) 

–0.043 
(–1.75) 

Median PhotoPes lag 1 coefficient and its T-statistic –0.053 
(–2.05) 

–0.040 
(–1.69) 

–0.043 
(–1.95) 

Least negative PhotoPes lag 1 coefficient and its T-statistic –0.048 
(–1.96) 

–0.025 
(–0.89) 

–0.031 
(–1.29) 

Most negative PhotoPes lag 1 coefficient and its T-statistic –0.056 
(–2.24) 

–0.048 
(–1.95) 

–0.052 
(–2.09) 

Percentile ranking of the empirical coefficient against the 
(least negative to most negative) simulation coefficients 35.7% 11.4% 1.0% 

 
Panel C – Influential data sensitivity of the PhotoPes lag 1 coefficient for similar Type I error time series simulations 

 Full time 
series 

After removal of the  
most influential year of data  

After removal of the most impactful set of the  
20 most influential data observations from a single year 

Empirical time series    

PhotoPes lag 1 coefficient and T-statistic –0.052 
(–2.37) 

–0.034 
(–1.45) 

–0.034 
(–1.63) 

200 similar Type I error time series simulations  

Average PhotoPes lag 1 coefficient and average T-statistic –0.052 
(–2.11) 

–0.034 
(–1.46) 

–0.036 
(–1.58) 

Median PhotoPes lag 1 coefficient and its T-statistic –0.052 
(–2.31) 

–0.034 
(–1.63) 

–0.036 
(–1.51) 

Least negative PhotoPes lag 1 coefficient and its T-statistic –0.048 
(–1.97) 

–0.018 
(–0.88) 

–0.016 
(–0.74) 

Most negative PhotoPes lag 1 coefficient and its T-statistic –0.056 
(–2.28) 

–0.048 
(–2.00) 

–0.046 
(–2.03) 

Percentile ranking of the empirical coefficient against the 
(least negative to most negative) simulation coefficients 48.6% 47.6% 29.3% 
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Table 10 – The influence of pre and post 2011 data on O&P’s photo pessimism effect  
Description: This table reports the coefficients of the PhotoPes and TextPes lag 1 and lag 2, and PhotoPes*TextPes lag 1 regressors of the equation 1 regression with market 
return represented by the CRSP value-weighted market portfolio (VWRETD) or the S&P500 Index for four data subsamples of the 2008 to 2020 full sample: (i) 2008 to 2010 
data; 2008 to 2011 data; 2011 to 2020 data; and 2012 to 2020 data. PhotoPes is the proportion of sample WSJ news photos classified as negative sentiment each day, and 
TextPes is the average pessimism score for sample WSJ news articles each day. 10%, 5% and 1% significance levels based on Newey and West (1987) T-statistics with five 
lags are indicated by *, ** and *** respectively. 
Interpretation: Equation 1’s PhotoPes lag 1 coefficient, which is the critical indicator of O&P’s photo pessimism effect, is not statistically significant when the regression is 
applied to pre 2011 or post 2011 data ranges (which exclude 2011 data) but is statistically significant when the regression is applied to pre 2012 or post 2010 data ranges (which 
include 2011 data).  
 

 VWRETD  S&P500 
 

2008 to 2010 2008 to 2011 2011 to 2020 2012 to 2020 
 

2008 to 2010 2008 to 2011 2011 to 2020 2012 to 2020 

PhotoPes lag 1 –0.048 –0.128** –0.049** –0.027 
 

–0.059 –0.121** –0.047** –0.030 

TextPes lag 1 –0.023 0.028 –0.041 –0.065**  –0.027 0.021 –0.047 –0.072** 

PhotoPes lag 2 0.163** 0.092* 0.019 0.011 
 

0.152** 0.086* 0.017 0.010 

TextPes lag 2 –0.144 –0.112 –0.043 0.005 
 

–0.136 –0.105 –0.040 0.005 

PhotoPes*TextPes lag 1 0.046 0.085** 0.031 0.005 
 

0.050 0.079** 0.023 –0.002 

Unreported regressor 
coefficients 

PhotoPes and TextPes lag 3, lag 4 and lag 5, five lags of market return and market return squared,  
day-of-week (except Monday) dummies, recession dummy 

Daily obs. 591 843 2453 2201  591 843 2453 2201 
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Table 11 – O&P’s photo pessimism effect using Getty Images  
Description: This table reports the coefficients of the PhotoPes and TextPes lag 1 and lag 2, and 
PhotoPes*TextPes lag 1 regressors of the equation 1 regression with the photo pessimism index derived from 
Getty Images photos (PhotoPesGetty) with market return represented by the CRSP value-weighted market portfolio 
(VWRETD) or the S&P500 Index for 2008 to 2018. 10%, 5% and 1% significance levels based on Newey and 
West (1987) T-statistics with five lags are indicated by *, ** and *** respectively. 
Interpretation: Equation 1’s PhotoPes lag 1 coefficient, which is the critical indicator of O&P’s photo pessimism 
effect, is not statistically significant when O&P’s photo pessimism measure is derived from Getty Images photos 
instead of WSJ photos. 
 

  VWRETD S&P500 

PhotoPesGetty lag 1 –0.030 –0.031 

TextPes lag 1 –0.041 –0.038 

PhotoPesGetty lag 2 –0.028 –0.028 

TextPes lag 2 0.038 0.038 

PhotoPesGetty*TextPes lag 1 0.024 0.026 

Unreported regressor coefficients 
PhotoPes and TextPes lag 3, lag 4 and lag 5,  

five lags of market return and market return squared,  
day-of-week (except Monday) dummies, recession dummy 

Daily obs. 2091 2091 
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Table 12 – O&P’s photo pessimism effect across variables 
Description: This table reports the results of regressions of market return represented by the CRSP value-
weighted market portfolio (VWRETD) against various combinations of PhotoPes, TextPes and 
PhotoPes*TextPes lag 1 and lag 2 regressors, with different combinations of control variables chosen from five 
lags of market return and market return squared, day-of-week (except Monday) dummies, and a recession dummy. 
Note that, in comparison to the equation 1 regression, PhotoPes*TextPes lag 2 is additionally considered as a 
regressor, and PhotoPes and TextPes lag 3, lag 4 and lag 5 are excluded. The Panel A (B; C; D) regressions include 
all (five lags of market return and market return squared; five lags of market return; no) control variables. 
PhotoPes is the proportion of sample WSJ news photos classified as negative sentiment each day, and TextPes is 
the average pessimism score for sample WSJ news articles each day. 10%, 5% and 1% significance levels based 
on Newey and West (1987) T-statistics with five lags are indicated by *, ** and *** respectively. 
Interpretation: The statistical significance of the PhotoPes lag 1 (lag 2) coefficient is (is not) dependent upon 
the selection of regressors and control variables.  
 

Panel A – All control variables 
PhotoPes lag 1 –0.032  –0.038* –0.040*  –0.046** 
PhotoPes lag 2  0.056** 0.061**  0.050** 0.056** 
TextPes lag 1    –0.026  –0.013 
TextPes lag 2     –0.031 –0.025 

PhotoPes*TextPes lag 1    0.036*  0.035* 
PhotoPes*TextPes lag 2         0.031 0.028 

Unreported regressor 
coefficients 

Five lags of market return and market return squared,  
day-of-week (except Monday) dummies, recession dummy 

 
Panel B – Lagged market return and market return squared control variables 

PhotoPes lag 1 –0.030  –0.037 –0.039*  –0.045** 
PhotoPes lag 2  0.057** 0.061**  0.051** 0.057** 
TextPes lag 1    –0.022  –0.009 
TextPes lag 2     –0.032 –0.029 

PhotoPes*TextPes lag 1    0.036**  0.036* 
PhotoPes*TextPes lag 2         0.030 0.026 

Unreported regressor 
coefficients Five lags of market return and market return squared 

 
Panel C – Lagged market return control variables 

PhotoPes lag 1 –0.030  –0.036 –0.039*  –0.045** 
PhotoPes lag 2  0.053** 0.057**  0.048** 0.054** 
TextPes lag 1    –0.031  –0.017 
TextPes lag 2     –0.036 –0.029 

PhotoPes*TextPes lag 1    0.040**  0.041** 
PhotoPes*TextPes lag 2         0.026 0.022 

Unreported regressor 
coefficients Five lags of market return 

 
Panel D – No control variables 

PhotoPes lag 1 –0.032  –0.038 –0.042*  –0.049** 
PhotoPes lag 2  0.056** 0.060**  0.052** 0.059** 
TextPes lag 1    –0.024  –0.010 
TextPes lag 2     –0.031 –0.028 

PhotoPes*TextPes lag 1    0.041**  0.041** 
PhotoPes*TextPes lag 2         0.019 0.016 
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Table 13 – The influence of year-by-year data exclusions on O&P’s salient photo pessimism effect  
Description: This table reports the coefficients of the PhotoPes and TextPes lag 1 and lag 2, and PhotoPes*TextPes lag 1 regressors of the equation 2 regression when news 
photos are salient (i.e. for the dummy variable condition 𝐸𝐸𝑡𝑡 = 1 indicating that PhotoPes lag 1 is in the top or bottom decile of its full sample range) with market return 
represented by the CRSP value-weighted market portfolio (VWRETD) for the following circumstances: (i) as determined by O&P and reported in their Table 5; (ii) our full 
sample replication of O&P; (iii) with year-by-year (2008 to 2020) data exclusions from the sample; and (iv) with 2011 data excluded plus re-specification of salient news photo 
days as those for which PhotoPes is in the top or bottom decile of the sample range with 2011 excluded. PhotoPes is the proportion of sample WSJ news photos classified as 
negative sentiment each day, and TextPes is the average pessimism score for sample WSJ news articles each day. 10%, 5% and 1% significance levels based on Newey and 
West (1987) T-statistics with five lags are indicated by *, ** and *** respectively. 
Interpretation: Under condition of salient news photos, equation 2’s PhotoPes lag 1 coefficient, which is the critical indicator of O&P’s photo pessimism effect, is not 
statistically significant when year 2011 data is excluded from the regression but remains statistically significant when any other year’s data is excluded. 
 

 For salient news photo days when PhotoPes is in the top or bottom decile of its full sample range regardless of data exclusions 2011 excl.  
+ re-spec.  
of salience 

    O&P Replication 
of O&P 

2008 
excluded 

2009 
excluded 

2010 
excluded 

2011 
excluded 

2012 
excluded 

2013 
excluded 

2014 
excluded 

2015 
excluded 

2016 
excluded 

2017 
excluded 

2018 
excluded 

2019 
excluded 

2020 
excluded 

PhotoPes  
lag 1 –0.070** –0.062** –0.052** –0.062** –0.065** –0.045 –0.067** –0.064** –0.075*** –0.053* –0.059** –0.068** –0.069** –0.060** –0.063** –0.040 

TextPes  
lag 1 0.047 0.048 0.090* 0.000 0.062 0.004 0.046 0.040 0.059 0.061 0.054 0.046 0.049 0.051 0.062 –0.027 

PhotoPes  
lag 2 0.100*** 0.092*** 0.058** 0.093*** 0.093*** 0.107*** 0.094*** 0.098*** 0.102*** 0.090*** 0.093*** 0.095*** 0.091*** 0.096*** 0.072** 0.094*** 

TextPes  
lag 2 0.044 –0.013 –0.032 –0.016 –0.004 0.023 –0.009 0.005 –0.011 –0.010 –0.017 –0.020 –0.025 –0.011 –0.047 –0.009 

PhotoPes 
*TextPes  

lag 1 
0.034 0.017 0.020 0.017 0.009 0.001 0.020 0.020 0.025 0.009 0.015 0.021 0.020 0.016 0.026 –0.002 

Unreported 
 regressor 
coefficients 

PhotoPes and TextPes lag 3, lag 4 and lag 5, five lags of market return and market return squared, day-of-week (except Monday) dummies, recession dummy 

Daily obs. 3044 3044 2957 2792 2792 2792 2794 2792 2792 2792 2792 2793 2793 2792 2855 2792 
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Table 14 – O&P’s photo pessimism effect for high and low IVOL portfolios 
Description: This table reports the coefficients of the PhotoPes lag 1 and lag 2 regressors for equation 1, and for 
equation 2 for the PhotoPes salience condition 𝐸𝐸𝑡𝑡 = 1, with the daily market return dependent variable replaced 
by either the return or abnormal return (with respect to the Fama-French-Carhart four factor asset pricing model) 
of a value-weighted portfolio of high-idiosyncratic return volatility (IVOL) stocks, a value-weighted portfolio of 
low-IVOL stocks, and the corresponding high-IVOL minus low-IVOL long-short portfolio, for the full sample 
period and with year 2011 data excluded from the sample. For Panel A (Panel B), high-IVOL and low-IVOL 
stocks are identified each month from the cross-section of CRSP stocks as those in the highest and lowest IVOL 
quintiles, respectively, where IVOL is calculated as the standard deviation of the prior one month (three months) 
of daily return residuals with respect to the Fama-French-Carhart four factor asset pricing model. PhotoPes is the 
proportion of sample WSJ news photos classified as negative sentiment each day, and TextPes is the average 
pessimism score for sample WSJ news articles each day. 10%, 5% and 1% significance levels based on Newey 
and West (1987) T-statistics with five lags are indicated by *, ** and *** respectively. 
Interpretation: Under condition of salient news photos, equation 2’s PhotoPes lag 1 coefficient, which is the 
critical indicator of O&P’s photo pessimism effect, is statistically significant when year 2011 data is excluded but 
only if the regression is applied to a portfolio of high-IVOL stocks identified from three-month daily IVOL (Panel 
B). 
 

Panel A – High-IVOL and low-IVOL stocks identified from one-month daily IVOL 

 IVOL 
portfolio 

Equation 1  Equation 2 with salient  
PhotoPes condition 

 
PhotoPes lag 1 PhotoPes lag 2  PhotoPes lag 1 PhotoPes lag 2 

Full 
sample 

Low –0.040** 0.044**  –0.047** 0.071*** 

High –0.082** 0.085**  –0.099** 0.129*** 

High-low –0.045** 0.040*  –0.056** 0.052** 

2011 data 
excluded 

Low –0.025 0.047*  –0.033 0.082*** 

High –0.053 0.097**  –0.070 0.157*** 

High-low –0.033 0.050*  –0.044 0.067** 

Full sample, 
abnormal 

returns 

Low 0.000 0.003  –0.003 –0.001 

High 0.014 0.000  0.018 –0.012 

High-low 0.013 –0.001  0.022 –0.013 

 
Panel B – High-IVOL and low-IVOL stocks identified from three-month daily IVOL 

 IVOL 
portfolio 

Equation 1  Equation 2 with salient  
PhotoPes condition 

 
PhotoPes lag 1 PhotoPes lag 2  PhotoPes lag 1 PhotoPes lag 2 

Full 
sample 

Low –0.036** 0.041**   –0.043** 0.067*** 

High –0.086** 0.099**  –0.116*** 0.145*** 

High-low –0.053** 0.053**   –0.078*** 0.073** 

2011 data 
excluded 

Low –0.023 0.045**   –0.032 0.079*** 

High –0.061 0.113**  –0.098** 0.176*** 

High-low –0.043 0.064**   –0.071** 0.091** 

Full sample, 
abnormal 

returns 

Low 0.002 0.004   –0.002 –0.002 

High 0.011 0.006  0.004 –0.005 

High-low 0.010 0.004   0.006 –0.002 
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Table 15 – O&P’s photo pessimism effect for large and small MCAP portfolios 
Description: This table reports the coefficients of the PhotoPes lag 1 and lag 2 regressors for equation 1, and for 
equation 2 for the PhotoPes salience condition 𝐸𝐸𝑡𝑡 = 1, with the daily market return dependent variable replaced 
by either the return or abnormal return (with respect to the Fama-French-Carhart four factor asset pricing model) 
of a value-weighted portfolio of large-market capitalization (MCAP) stocks, a value-weighted portfolio of small-
MCAP stocks, and the corresponding small-MCAP minus large-MCAP long-short portfolio, for the full sample 
period and with year 2011 data excluded from the sample. For Panel A (Panel B), large-MCAP and small-MCAP 
portfolio returns correspond, respectively, to the top and bottom MCAP quintile portfolio returns based on annual 
(monthly) sorting of the cross-section of NYSE, AMEX and NASDAQ stocks into portfolios based on the MCAP 
quintile breakpoints of only NYSE (all NYSE, AMEX and NASDAQ) stocks. PhotoPes is the proportion of 
sample WSJ news photos classified as negative sentiment each day, and TextPes is the average pessimism score 
for sample WSJ news articles each day. 10%, 5% and 1% significance levels based on Newey and West (1987) 
T-statistics with five lags are indicated by *, ** and *** respectively. 
Interpretation: Equation 1’s PhotoPes lag 1 coefficient, which is the critical indicator of O&P’s photo pessimism 
effect, is statistically significant when year 2011 data is excluded but the regression is applied to a portfolio of 
small-MCAP stocks identified from the MCAP quintile breakpoints of NYSE stocks (Panel A). 
 

Panel A – Large-MCAP and small-MCAP NYSE, AMEX and NASDAQ stocks identified from annual 
MCAP quintile breakpoints of only NYSE stocks 

 IVOL 
portfolio 

Equation 1  Equation 2 with salient  
PhotoPes condition 

 
PhotoPes lag 1 PhotoPes lag 2  PhotoPes lag 1 PhotoPes lag 2 

Full 
sample 

Low –0.049** 0.050*  –0.056** 0.085*** 

High –0.086*** 0.062*  –0.106*** 0.099** 

High-low –0.040** 0.012  –0.057*** 0.015 

2011 data 
excluded 

Low –0.033 0.055*  –0.041 0.099*** 

High –0.061** 0.072**  –0.086** 0.119*** 

High-low –0.035* 0.016  –0.057** 0.020 

Full sample, 
abnormal 

returns 

Low 0.002 –0.000  0.003 –0.000 

High –0.024* 0.006  –0.037** 0.009 

High-low –0.025* 0.006  –0.040** 0.009 

 
Panel B – Large-MCAP and small-MCAP NYSE, AMEX and NASDAQ stocks identified from monthly 

MCAP quintile breakpoints of all NYSE, AMEX and NASDAQ stocks 

 IVOL 
portfolio 

Equation 1  Equation 2 with salient  
PhotoPes condition 

 
PhotoPes lag 1 PhotoPes lag 2  PhotoPes lag 1 PhotoPes lag 2 

Full 
sample 

Low –0.052** 0.052*  –0.059** 0.088*** 

High –0.018 0.032*  –0.033* 0.061*** 

High-low 0.030* –0.011  0.014 –0.024 

2011 data 
excluded 

Low –0.034 0.058*  –0.043 0.104*** 

High –0.008 0.042*  –0.028 0.083*** 

High-low 0.023 –0.003  0.003 –0.013 

Full sample, 
abnormal 

returns 

Low –0.000 0.001  –0.001 0.001 

High 0.023* –0.003  0.018 0.008 

High-low 0.023* –0.003  0.019 0.007 

 


