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Web Appendix B: Text Analysis

In this section, we describe our text analysis approach to categorizing the set of reviews posted by
friends and sources during and prior to the observation period. Categorizing this sizable amount of
textual data as informative is a challenge which we address with a combination of manual coding,
text analysis and ensemble methods in machine learning. Our coding procedure is as follows. First,
we collect all the text from the 903,044 reviews posted by friends and sources. Out of the entire
sample, 465,713 contained a written textual component. The remaining reviews were comprised of
only a 1-5 star rating. Thus, we only categorize those that have a written textual component. We
use two Mechanical Turk users who are specialized in categorization to code a random sample of
1,000 reviews. Specifically, the Mturk users are asked to read each review text (without seeing the
1-5 star rating) and categorize whether the text (1) provides information that helps them in their
decision to choose the focal book and, separately, (2) provides information that helps them to pick
books in general. The agreement between the two users was 79.6% and 77.3% respectively. A full
description of the task is provided below.

With the coded sample, we then use machine learning to label the remaining reviews as contain-
ing information about (1) a specific book and, separately, (2) choosing books in general. Specifically,
we use an ensemble of supervised learning algorithms provided in the RTextTools R Package (Jurka
et al. 2012). In essence, the supervised learning algorithm develops a classification system based
on an initial training sample where the labels (i.e. “informative review”) are known. The model
learns about the characteristics of informative reviews based on the words and word relationships
within the review text and uses those relationships to predict the categorization of a holdout text.
Supervised learning for text documents are well established in the computer science literature and
we refer readers to Boser et al. (1992), Collingwood and Wilkerson (2012), and Jurka et al. (2012)
for further details. To validate the performance of the machine learning categorization, we split our
training set and run the model on a randomly-chosen set of 700 reviews. We then use the estimates
to categorize the remaining 300 coded holdout reviews. For each of the holdout reviews, we assign
a prediction result of 1 for a correct prediction and 0 for an incorrect prediction. The prediction ac-
curacy (hit rate) is calculated as the average of the prediction results across the 300 holdout reviews

and is 80.1% for making a declarative prediction and 71.7% for making a procedural prediction.



This is accuracy is in line with that in the machine learning literature (Jurka et al. 2012). Having
validated the approach, we then use the entire set of 1,000 coded reviews as our calibration sample

and use the results to categorize the remaining reviews.

Coding Instructions
Thank you for your help in coding the Review Text on the following page. These reviews are similar
to those commonly found online and represent the opinions of online individuals. You may notice
that some of the reviews appear to be cut off at the end. When this is the case, please just evaluate
the text shown to you.

The instructions are as follows:

1) Please read each review (In column A) and provide your response to the questions in columns B
and C.

2) In column B, please answer the following question: “Is this review likely to help you make a
decision on purchasing the specific book for which the review is being written? (1 = Yes, 2 — No)”

For example: "This book was super well written. The main character Jennifer Government is a
very kick-ass kinda gal with a bar-code tatoo under her left eye. She’s also an incredibly sympa-
thetic character who readers who might er perhaps um overidentify with their own jobs will find
compellingly likeable more"

Note that we’re not asking whether you would buy the book or whether you are certain either way.
We’re simply asking whether the review would help you in evaluating the specific book.

3) In column C, please answer the following question: “Is this review likely to help you pick better
books in general? (1 = Yes, 2 = No)”

For example: "If you do a quick scan through reviews for this book quite a number of them read
something like this: this is one case where the movie was better I should have just stuck with the
movie and not bothered with the book. The book pales in comparison with the movie."

Again, we don’t expect you to be certain about this. We're just hoping to get your opinion as
to whether the information shared in the review would provide you with insights that would be
generally useful beyond the specific book for which it’s written.

4) You should think of these two questions as being completely independent. For some reviews,
you may answer yes to both, to only one or to neither. Your answer to question 1 should have no
bearing on your answer to question 2.

5) Finally, please keep in mind that there are absolutely no right or wrong answers here. We simply
want your personal opinions.

Thank you!
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Web Appendix C: Different Measures of Experience

In this section, we report the results and comparison of different measures of experiencee. Table
C.1 presents the results with the number of reviews as the measure for experience for the varying
lag periods and suggests that our results are robust. Table C.2 shows the results for the other

L Overall, our results suggest that our findings are consistent when using an

experience proxies.
operationalization of experience that increases over ratings and posting activity. When considering
experience as defined as the number of ratings sessions, number of ratings posted, and total posting
sessions, our main results consistently hold. Specifically, individuals with more friends (or sources)
post higher (lower) ratings and individuals who have greater experience and sources also post higher
ratings. We expect that the rating and posting sessions, along with the number of ratings, closely
represent learning experiences with real decision making because in order for one to post a rating or
designate a book being “read,” one most likely made a purchase and then subsequently an evaluation.
We find that the model with ratings sessions as experience performs best according to both MAD
and RMSE.? Interestingly, the results for sources also hold when experience is calculated as whether
the user formed a tie 10 day in the past. This suggests that those who have formed a tie 10 days
ago may be able to better interpret opinions from sources compared to those who have never or
have more recently formed a tie. In contrast, when operationalizing experience as the time since a
user joined, we find the model does not perform as well and the results are not all consistent with
our main findings. This may stem from the underlying learning process captured by the different
experience measures. The time since a user joined may not accurately measure learning because it
may not capture very well the heterogeneity in consumers’ usage of, or experience with, the platform

in making decisions (i.e. no observable action).

!We present the results with a lag of ten days for both the social network and experience variables. Shorter lags
show similar results (available from the authors).

2To compare the models, we forecast ratings for a holdout sample, as the deviance information criterion may
be problematic for mixture models such as that used in the LIV approach (Spiegelhalter et al. 2002). We use all
observations that occur within the first five weeks as calibration and the remaining observations (two weeks) as the
holdout sample. We generate a ratings forecast for each holdout observation using the posterior from our model
estimates. This is done for each set of posterior estimate across 5,000 iterations. We use the forecast to calculate
mean absolute deviation (MAD) and root mean squared error (RMSE) and present the average MAD and RMSE
across each of the 5,000 iterations and across all observations.
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Table C.2: Alternative Measures of Experience

. N . . Reviewing Number of Total Posting Time Since | Social Network
Operationalization of Experienge: . - . .
Sessions Reviews Sessions Joined Dummy
Lag (days) Lag 10 Lag 10 Lag 10 Lag 10 Lag 10
Impact of Sources' Information
EXPERIENCE*SOURCES 0.0132** 0.0239** 0.0969* 0.0052 2.2526**
[0.0034,0.0399]| [0.0048 , 0.0723] [0.009,0.296] 0.0058,0.0252] [0.5453, 6.5209
SOURCES -0.0503** -0.0014" -0.1045* 0.0132 -7.2636**
[-0.1482,-0.0121] [-0.1215,0.0104] [-0.3267 0] | [-0.0024 ,0.0476] [-21.15, -1.7443
Impact of Friends' Information
EXPERIENCE*FRIENDS -0.0118 0.0197** -0.129* -0.0134 -0.0049
[-0.0431,0.003]| [0.0035,0.0604] [-0.3601, -0.p12[-0.0496 , 0.0023]| [-0.2381 , 0.2214
FRIENDS 0.0489** 0.0046 0.2199" 0.0108 0.0185
[0.0099 , 0.1497] [-0.026 , 0.039] [-0.0318, 0.695%6[-0.0017 , 0.0373] [-0.7255, 0.780
Other Variables
EXPERIENCE -0.5777 0.1559 -1.612 11.4929 4.5838"
[-4.1104 ,3.0796] [-1.9068 , 2.2865] [-7.1176 , BaP| [-6.5365 , 36.6803] [-0.0069 , 9.142
EXPERIENCE (Lag=2) -0.3355 -1.22 -0.6615 -10.6412 -34651
[-4.2012,3.6554] [6.7801,4.252] [-6.0301, 4.8B([-35.8269 , 7.4691] [-10.277 , 3.154
FOLLOWERS -0.0063 0.0076 -0.0911 0.0619** 2.4441
[-0.0661,0.0386] [-0.0293,0.0588] [-0.28, 0.0L43 [0.0156 ,0.1769]| [-1.4352, 10.961
EXPERIENCE*FOLLOWERST -0.0116 0.0113 0.0938* -0.0349* -1.1264
[-0.0453,0.0049] [-0.014,0.0545] [0.0031, 0.2734-0.1117,-0.0042] [-5.0911, 0.68]
VALENCE 1.6042~ 1.3705* 1.58117 1.5506* 1.465"
[-0.0278,3.194]| [0.0799,2.7095] [-0.1638, 3.251[0.0016 , 3.1074]| [-0.0351, 3.064
VARIANCE -0.4303 -0.5062 -0.434 -0.4135 -0.4896
[-1.1201,0.2266] [-1.1986,0.1684] [-1.2795,8p| [-1.0851,0.2761] [-1.1683,0.158
ORDER -0.9019** -0.4629** -0.7099** -0.7212** -0.7173*
[-3.2183,-0.2101] [-1.6782,-0.094B] [-1.8409.2#01]| [-2.5912,-0.1615] [-2.5218 ,-0.163
NEWSFEED -0.0018 -0.0013 0.0000 0.0000 0.0000
[-0.0105, 0.0042] [-0.0109,0.0049] [-0.0116, @OP| [-0.0089, 0.0039]  [-0.008, 0.006]
Number of Individuals 4,550 4,550 4,550 4,550 4,550
Number of Books 14,422 14,422 14,422 14,422 14,422
Number of Observations 87,946 87,946 87,946 87,946 87,94
MAD 1.0838 1.0956 1.1600 1.1886 1.6252
RMSE 1.5243 1.5388 1.6392 1.5812 2.0563

Notes. The 95% Bayesian Credible Interval is reggbim brackets. ** Indicates that O is not contdi88% Bayesian Credible Interval.
* Indicates that 0 is not contained 95% Bayesiaed@ie Interval. ~ Indicates that 0 is not contdi®®% Bayesian Credible Interval.

TExperience always has a 2 day lag in the intenagctith followers



Web Appendix D: Additional Tables and Figures

Figure D.1: Probability of Posting a
Review at Time ¢

Figure D.2a: Friends Evolution
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Figure D.3c: Histogram of
Followers

Figure D.3d: Histogram of Reviewing
Sessions
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In Figures D.4a-D.4e, the reported numbers represent the average ratings (or variance, etc.) posted

by the user, their new friends, or their new sources at a timeframe since they joined Goodreads.

Thus, at t = 10, we report the averages across individuals during their 9th and 10th day since

joining Goodreads. We also report the averages across the books rated by their newly added friends

(or sources) during the 9th and 10th day since joining Goodreads (i.e. added on the 9th and 10th

day).

In contrast, for Figures D.5a-D.5d, the reported numbers represent the average ratings (or

variance, etc.) calculated across the ratings posted by the community of the user’s newly posted

books (i.e ratings posted by others) during the respective time since joining. These figures are to

show whether users select higher or lower rated books (rated by the community) over time.

Figure D.4a: Number of Posts
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Figure D.4b: Average Ratings
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Figure D.4c: Variance of Ratings

Figure D.4d: Number of Ties
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Figure D.4e: Time Since Joined
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Figure D.5a: Valence of Newly Posted
Books

Figure D.5b: Variance of Newly
Posted Books
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Figure D.5c: Volume of Existing
Ratings of of Newly Posted Books
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Figure D.5d: Time that
Newly Posted Books are on the Market
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Table D.2:

Main Results with Posterior Standard Errors

Lag (days) Lag2 Lag4 Lag6 Lag8 Lagl0 Lagl2 Lagl
Impact of Sources' Information
EXPERIENCE*SOURCES 0.0131° | 0.0189* | 0.0177* | 0.0196* | 0.0132** | 0.015** | 0.0092**
(0.0087) (0.0110) (0.0103 (0.0111 (0.0079) (0.0086) 0@68)
SOURCES -0.064** | -0.0508** | -0.0812** | -0.0635** | -0.0503** | -0.0195’ -0.0013
(0.0371) (0.0296) (0.0462 (0.0365 (0.0303) (0.0163) 0104)
Impact of Friends' Information
EXPERIENCE*FRIENDS -0.0088 | -0.0216** | -0.0141’ | -0.0164’ -0.0118 | -0.0161" | -0.0118’
(0.0076) (0.0133) (0.0102 (0.0106 (0.009%) (0.0105) 0@@8)
FRIENDS 0.0021 0.0142| 0.0284° | 0.0487** | 0.0489** | 0.0481* | 0.0368**
(0.0091) (0.0128) (0.0192 (0.0288 (0.0306) (0.0295) 0264)
Other Variables
EXPERIENCE 0.4691 -1.4928 -0.8652 -0.6396 -0.5777 -0.7166-1.3796
(2.0929) (2.1127) (1.9100 (1.8140 (1.690%) (1.5521) 4734)
EXPERIENCE (Lag=2) 1.1872 0.4578 -0.1821 -0.3355 -0.07[L7 0.8474
(2.1436) (1.9980) (1.9545 (1.8682 (1.7430) (1.606
FOLLOWERS 0.0047 -0.0051 -0.0035 0.0054 -0.0063 -0.0042 .0061L
(0.0106) (0.0133) (0.0133 (0.0167 (0.0192) (0.0160) 01@8)
EXPERIENCE*FOLLOWERST -0.0002 -0.0017 -0.00556 -0.0098 .0106 -0.0142 -0.0116
(0.0052) (0.0052) (0.0064 (0.0086 (0.0099) (0.010) 0109)
VALENCE 1.8018° 1.801* 1.7206’ 1.703* 1.60427 1.4600/ 1.5077/
(0.9741) (0.9417) (0.9008 (0.8971 (0.8487) (0.7980) 8(@@8)
VARIANCE -0.3592 -0.3914 -0.3469 -0.3945 -0.4308 -0.4177 0.4324
(0.2700) (0.2397) (0.2570 (0.2607 (0.2790) (0.2871) 3161)
ORDER -0.7911* | -0.6755** | -0.914** | -0.7721* | -0.9019** | -0.6037** | -0.8456**
(0.5737) (0.4811) (0.6709 (0.5596 (0.6514) (0.4418) 6@67)
NEWSFEED 0.0063’ 0.0109° 0.0061” -0.0009 -0.0018 0.0023| 0.0085’
(0.0048) (0.0077) (0.0047 (0.0024 (0.0028) (0.0028) 0@b4)
Number of Individuals 4,991 4,653 4,635 4,598 4,550 4,492 4,435
Number of Books 16,118 15,583 15,246 14,80( 14,42p 13,915 13,594
Number of Observations 120,843 110,784 101,059 96,440 9487 82,678 76,461
MAD 1.0884 1.0935 1.0876 1.0812 1.0838 1.0889 1.087
RMSE 1.5257 1.5317 1.5267 1.5210 1.5243 1.5284 1.524

Notes. The posterior standard errors are repontéoki parentheses. ** Indicates that O is not ¢Goath99% Bayesian Credible Interval.
* Indicates that 0 is not contained 95% Bayesiagdi®e Interval. ~ Indicates that O is not contdif@% Bayesian Credible Interval.
tExperience always has a 2 day lag in the intenastith followers
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