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Katia and the Sentiment Snobs

Katherine Bowers and Quinn Dombrowski
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Basically, words are valued as positive, negative, or neutral. When all the words in a
sentence (or an utterance) are analyzed in this way, you get a reading as to whether the
excerpt is more positive, more negative, or neutral. In theory, you could use this method to
determine how positive or negative, emotionally speaking, a specific Dostoevsky character

is.

| decided | wanted to try out sentiment analysis because it sounded possibly really
interesting for our Dostoevsky corpus and its emotionally extreme characters. So | wrote to
Quinn and suggested that we write a Data-Sitters Club book about it. Trying it out on a
contemporary anglophone corpus before embarking on the same for the 19th-century
Russian corpus, which always presents difficulties for tools and methods that use things
trained on contemporary Russian (for the things that even exist for Russian) seemed like a
great idea to me. Plus, a new Data-Sitters Club book! What wasn’t to love?

But | was NOT ready for Quinn’s reaction (OR the strength of her eye roll!) when | brought it
up..

Quinn

| have feelings about sentiment analysis. No, | do not think you should try to measure them.
| don’t teach it in my non-English DH class, but | very clearly remember the image on my
sentiment analysis slide during a brief overview of methods:
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learned from this long story about trying to do sentiment analysis on literary texts is that it’s
not a great idea. Methodologically speaking, it’s shaky when you dig down into what’s
actually going on beneath the nice numbers and charts that get spit out. As a reader and
literary scholar, it goes against all intuition and how we view and analyze literary texts from
a disciplinary standpoint. And, when it comes down to it, Dostoevsky wouldn’t like it

anyway.

Suggested Citation

Bowers, Katherine and Quinn Dombrowski. “Katia and the Sentiment Snobs”. The Data-

long memories, and especially in the context of a peer review where it’s not obvious that
the submission is from someone whose first encounter with DH was well after a particular
blow-up happened, | share the instinct to hold the old battle lines with a firm, “NOPE” or at
best a &5/esiey) with sentiment analysis. And especially in the context of my fellow-data
sitters, who get my unfiltered take on things (unlike peer review), that was exactly the
reaction Katia got when she suggested sentiment analysis to me in April 2021.

3

But first, let me tell you a story from the history of DH in the 2010’s.

The Syuzhet Incident

Once upon a time in February 2015 — and it feels even longer ago — Matt Jockers (who co-
founded the Stanford Literary Lab that the Data-Sitters Club is now affiliated with, and who
was in 2015 an Associate Professor of English at the University of Nebraska, Lincoln) wrote

a blog post about his new R package, called “Syuzhet” (with explicit props to Vladimir

Propp’s concept of syuzhet as the “organization of the narrative”). Gesturing to Kurt
Vonnegut’s idea of there being a finite number of plots, Syuzhet aimed to extract the data
necessary to visualize the narrative’s plot model. And what it used to extract that data was
sentiment analysis.

The R package got a lot of publicity! And there was a follow-up blog post from Jockers that

spelled things out a little more, including the mapping to Vonnegut’s plot models.

And then Annie Swafford, then an Assistant Professor in English at SUNY-New Paltz (who
had already gained a following in the DH world through her 2014 DH project / dissertation
at the University of Virginia, Songs of the Victorians) raised some questions in a blog post,

“Problems with the Syuzhet Package”.

There were multiple takeaways from this post, depending on your mathematical comfort
level. The part that stuck with me was the description of how sentiment analysis works... or,
rather, how badly it falls short. Three out of the four sentiment taggers (including Bing, the
one recommended at the time) were literally just lists of contemporary English words with
numerical scores attached. Two of the taggers (again, including Bing) scored words as -1,
0, or 1 — not a lot of room for nuance. Words are scored in isolation, so that negation (e.g.
“not”) or augmentation (e.g. “extremely”) don’t affect the way a word (e.g. “good”) is
scored. Syuzhet in particular only counts a word once per sentence if it’s repeated.
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but honestly, this is a moment where the responsible choice is probably to simply not do it.
And maybe that’s a lesson that also applies to sentiment analysis most of the time. At least
for literature, sentiment analysis is fractally bad: the closer you look at what it’s actually
doing, the more problems you find.

Katia

Conclusion

As it happens, Dostoevsky’s novel Notes from Underground (1864) and Kristy and the
Snobs have a lot in common. Both are first person narratives that detail their protagonists’
growing consciousness of social hierarchies and describe the ways this consciousness
prompts their heroes to act out in spite, whether pranks on a rival baby-sitter or an absurd
“duel” of shoving an officer on the street. Of course, the novels wildly diverge from this
initial premise. Kristy becomes friends with her rival, Shannon, who gives her an adorable
puppy. Underground Man emotionally manipulates a prostitute and retreats from society to
write his spiteful notes. My point here is that, while they seem kind of distant (not in a BSC
slang way, like we explored in DSC #6), when it comes down to it, Dostoevsky novels and

the Baby-Sitters Club are not so different. Dostoevsky’s narrative universe and Ann M.
Martin’s Stoneybrook both function as a backdrop for richly drawn characters whose
emotions grab the reader from the page. And this is true also for many literary works, not
just these.

This brings us back full circle to the question we started with when Eka and | had that
conversation last spring. Can Dostoevsky’s characters’ emotions, or the emotional
landscape of his novels, be quantified through sentiment analysis? And now we have our
answer. Probably not. Does 58 or 1 or -1 or any of these numbers represent Dostoevsky’s
characters’ emotional lives? Nope. They represent what the computer identifies as
matching the model, which is trained on data that is subjective to start with. Even if the
model was trained on Dostoevsky novels, at the end of the day, the words don’t have
semantic meaning for the computer, which assesses them and scores them with numbers
against the model. But each word in a Dostoevsky text holds semantic meaning for
Dostoevsky and his readers and that meaning is built through context and nuance.
Sentiment analysis isn’t going to tell us anything about Dostoevsky’s characters’ emotions.
Nothing new. Nothing, full stop.

DH People.

The Syuzhet Incident was a big deal at a fraught moment in the field of DH, and it played a
major role in shaping my opinion about sentiment analysis. But there’s been a lot of
significant development on many technical fronts in the last few years- including
development on Syuzhet itself. Maybe it’s time for me to give sentiment analysis another
look?

Sentiment Analysis 101

There are two technical approaches to sentiment analysis: one involves word lists, one
involves a different computational method called “word vectors”. In this DSC book, we’re
going to stick to the word list method, but we’ll get back to word vectors in a future book.
(If you’d like a taste of what word vectors can do, you can check out our recent Super
Special: “Business is to Successful as Babysitter is to...” in the collection We Are The
Baby-Sitters Club, available in print and audiobook).

Two out-of-the-box packages for English sentiment analysis in @ Katherine Bowers v

12:56 PM Aug 6

Python that get mentioned a lot in tutorials are Textblob and S
_— omg that's horrifying

VADER. There are also packages like Polyglot that claim to

Katherine Bowers

offer sentiment analysis in over a hundred languages... which 1#e7 P Ava e

lol probably too extreme a sentiment for

is just to say that they used machine translation to translate what this comment is attached to - but |
genuinely gasped when | saw that

English word lists into other languages and called it a day,

Quinn Dombrowski

which layers some new problems on top of the issues inherent 1:03 PM Aug 6
to word list based sentiment analysis. Monolingual readers: RIGHT?
AL
please take note of the fact that your colleagues who work ° o S
across multiple languages are dumbstruck with horror right This is why we need humanists doing

computing

now upon reading this, as you can see from our Data-Sitters
Google Docs comment thread about this point.

If you look up tutorials for doing sentiment analysis, you’ll see a lot of examples from things
like reviews (movie reviews, restaurant reviews, etc.) or social media posts. That’s because
those are the kinds of domains where sentiment analysis — especially using pre-defined lists
of words — does a decent job. Those are situations where you potentially have a lot of short
texts as your input (more than any person could reasonably read through with their
eyeballs!) and you want to get a broad sense of whether people love or hate a thing. Or if
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problem, or ‘job’, in your customer’s life your product is addressing is really important if you
want your product to not suck. When it comes to building things, it’s easy to get so caught
up in what would be cool and fun and useful from an internal perspective that you forget
that people buy products because they solve problems for them. It’s like the ‘so what?’
question in the humanities, since it pushes you to move beyond your own internal frame of
reference and comfort zone and articulate why your work matters to other people who
might have different interests, priorities, and perspectives. Stats is applied philosophy -
applied is the key word. You have to have a question in mind, and the clearer and more
pressing that question is, the better your outcome will be for figuring out what the right
statistical method is. When you start from ‘I’ve got a bunch of data, a bunch of tests, |
guess I'll go try them all’ — that’s unlikely to generate anything useful for anyone.”

The more Andy spoke about it, the more it occurred to me that statistical methods are like
bras. If someone comes up to you with an arbitrary bra and asks, “Does this work for
you?”, that’s not a question you can necessarily just answer ‘yes’ or ‘no’. It depends on
what you’re trying to accomplish. In the Baby-Sitters Club, the topic of bras comes up a lot,
but not in the ways you might expect. Kristy, the sporty President who is full of ideas and
self-confidence, is often described in chapter 2 as the only one of the group who isn’t
wearing a bra yet. In Super Special #2: Baby-Sitters’ Summer Vacation, Kristy finds herself
bunking in a cabin with a bunch of other girls who are all clearly bra-wearers. Kristy doesn’t
need a bra, but at that moment, if she was offered one to wear just so the straps could
casually peek out from under her shirt and indicate that she was one of the group, a bra
would be a great option. At a Club meeting in BSC #16: Jessi’s Secret Language, California
girl Dawn outlines a theory about future bra size. Namely, if you can touch your tongue to
your nose when you are 12 or 13, you will definitely be wearing a large bra size by the age
of 18. While the other Club members giggle about this, Kristy, able to touch her nose with
her tongue, is gleeful. In this case, if she was offered a very large bra, she might want to
accept it as insurance against the future. If we think of size as being the same as “basic
suitability for your data” (e.g. statistical methods were a bad fit for our squishy human-
oriented graphs of chapter sentiment), there’s a lot more context that you need to consider.
What else are you planning to wear with this bra? How sheer is it? What color is it? How
low-cut is it? How professional, or casual, or trendy are you trying to look? What are the
current fashion trends around the acceptability of bra straps showing? The context around
the suitability of bras maps to the different kinds of questions you’re trying to answer with
your method.

Mystery)

Positive:

We made an awesome pasta dish, with sun-dried tomatoes and basil. (Mystery #23:
Abby and the Secret Society)

The show is going to be awesome. (BSC #99: Stacey’s Broken Heart)

You’re a wonderful big sister and a big help to your mommy and daddy. (BSC #45:
Kristy and the Baby Parade)

Richard is a wonderful stepdad, and Mary Anne is the best. (BSC #88: Farewell, Dawn)

When | got to California, | had an absolutely fantastic time. (BSC #23: Dawn on the
Coast)

And Logan scored a touchdown, which was so fantastic. (BSC #102: Mary Anne and

the Little Princess)

This is the best job in the world. (BSC #114: The Secret Life of Mary Anne Spier)

She is the best listener and the most loyal friend. (BSC #103: Happy Holidays, Jessi)

Suddenly | had a great stepmom, a great stepsister, and a great new house. (BSC
#102: Mary Anne and the Little Princess)

We can get great ice-cream sundaes at Friendly’s. (BSC #7120: Mary Anne and the
Playground Fight)

As human readers, we should all hopefully be on the same page that the first 10 examples
express negative sentiment, and the second 10 examples express positive sentiment. Let’s
see what Textblob and VADER make of them!

Trying Textblob and VADER

To get started, let’s install Textblob and VADER. (You only have to run this cell the first time
you run this code on a particular Python environment.)
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been married 14 years.)

| explained the problem as | saw it: it seemed like the Baby-Sitters Club had a lot less
emotion (positive and negative) than we were expecting. Sweet Valley High had more
emotion than the BSC. Going through a thousand examples or so from other series, some
of them looked more like the BSC than others. But how could | be confident that 1,000
sentences would be enough? What if those random 1,000 sentences just happened to be
particularly (un)emotional? What’s the inflection point where things are likely to be more or
less consistent?

We talked about effect size, which is often reported alongside statistical significance in
medical papers, and is one of the parameters that you must account for in order to
calculate the sample size (circling back to the earlier question). Statistical significance
mostly just means “is there a ‘real’ (i.e., not due to chance) difference between A and B” —
and the larger your sample size is, the more likely that you will find some difference. Effect
size asks, “How big was the difference between A and B?” This becomes particularly
important in a medical context, where “A” may be a control group and “B” is people trying
out a new drug. Maybe “B” does show a statistically significant decrease in some
condition, but the decrease could be both statistically significant (i.e. the findings aren’t just
chance) and tiny — and if the drug comes with side effects, the tiny decrease over the
sample population might not be worth the risk for any individual. There are ways to estimate
the sample size required to, essentially, feel confident about your findings — the smaller the

effect size, the larger the sample needed. And | could work that out with the data | had, but
Andy had some bigger-picture questions.

“What’s your null hypothesis here?” he asked.

“So a null hypothesis is basically just what you’d expect to see, right? ” | said. Andy
nodded. “My null hypothesis was that there’d be a lot more clearly-emotional sentences in
our sample from The Baby-Sitters Club. It’s narrated by middle-school age girls, and they
get into interpersonal drama amongst themselves, their families, and their babysitting
charges. But it really seems to be overwhelmingly neutral.”

“It sounds like your ‘null hypothesis’ is actually privileging a gut-level, biased, and
uninformed assumption. But based on your exploratory analysis, things are more
complicated. And | bet if you dig into your assumptions a little, you may find some
assumptions of ageism and misogyny underpinning them.”

sentence

0 What | meant was that it was chilling, horribl...

1 Something cold and slimy and disgusting and ic...

Sentiment scoring

One of the challenges of sentiment analysis is that different tools have different features.
TextBlob gives you a score (from -1 to 1), along with a subjectivity rating, which we don’t
care about here and haven’t included in our table. A -1 score means the sentence is
evaluated to be super-negative; a 1 score means it’s evaluated to be super-positive. VADER
also gives you this same kind of total composite score (mercifully on the same scale, from
-1 to 1), but it also breaks out the probability that the sentence is negative, neutral, and
positive; all those scores together add up to 1. So we get a better view into what VADER is
doing. (Thanks to StackOverflow here.)

We’ll add columns with the sentiment scores from both Textblob and VADER, then display
the updated table:

sentencesdf['tbsentiment'] = sentencesdf['sentence'].apply(lambda sentence:
sentencesdf['vadersentiment'] = [vaderanalyzer.polarity_scores(x)['compound'
sentencesdf['vader-neg'] [vaderanalyzer.polarity_scores(x)['neg'] for x ir
sentencesdf['vader-neu'] [vaderanalyzer.polarity_scores(x)['neu'] for x ir
sentencesdf['vader-pos'] [vaderanalyzer.polarity_scores(x) ['pos'] for x ir

sentencesdf
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Data-sitters’ sentence scoring

Scorer Score
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Sentence number
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Anouk Katia Maria Quinn Roopsi
Was the whole Baby-Sitters Club series a whole lot more level-headed than | thought?
What point of comparison could | use to investigate this? In DSC #10, we mentioned YAMS,

the Young Adult and Middle-School corpus I’ve been working on. Since then, it’s been

renamed YRDL (Young Readers Database of Literature — pronounced like the
megalomaniac turtle who tried to stack his subjects), and my starting point was the Sweet

potato = "The teenagers around here get their own cars (fancy ones) as soon
blob = TextBlob(potato, analyzer=PatternAnalyzer())

print(blob.sentiment)

print(vaderanalyzer.polarity_scores(potato))

Sentiment(polarity=0.55, subjectivity=0.8125)
{'neg': 0.0, 'neu': 1.0, 'pos': 0.0, 'compound': 0.0}

In the first result, TextBlob doesn’t know the word “prejudice”, and it thinks “| think it’s” are
neutral words (even from the perspective of evaluating subjectivity... which... | have
questions there), so the whole thing gets a score of 0. VADER, on the other hand, knows
the word “prejudice”, and its evaluation is split 52/48 in favor of a negative evaluation. And
yet, adding in the word “awful” (as in our original sentence), which you would think would
increase the negativity score, actually shifts the balance significantly towards neutrality.

So far VADER is looking better — or at least, more nuanced — than TextBlob. But let’s
consider the positive sentences, too. TextBlob gives a score of 1 to “Richard is a wonderful
stepdad, and Mary Anne is the best”; VADER is more conservative, considering this 47%
likely to be positive, and 53% likely to be neutral. (Maybe this is just a factual statement
about Richard being wonderful and Mary Anne being the best?) “The show is going to be
awesome” is another 1 from TextBlob, but 60% neutral and 40% positive from VADER.
Even “This is the best job in the world” fails to impress VADER, with 63% neutral and 37%
positive. But practically speaking, you’d probably use the composite score when evaluating
a large quantity of data, so VADER still tends to come out ahead of TextBlob, despite its
wavering between neutrality and positivity when it comes to the detailed breakdown.
TextBlob only gives a score of .5 to “Suddenly | had a great stepmom, a great stepsister,
and a great new house.” As a human reader, I’d count that as more positive than “This is
the best job in the world” (which gets a score of 1 from TextBlob). VADER is on the same
page, and scores the sentence with all the “great” things .9. TextBlob isn’t too excited
about “You’re a wonderful big sister and a big help to your mommy and daddy.”, giving it a
score of .3, while VADER goes for .75 — which | feel like is a lot closer to a human
evaluation.

Now, a literary scholar might raise concerns with the examples I’'ve used here. After all,
“awesome” and “awful” are historically closely linked — the experience of arousing awe (e.g.
in 18th-century texts) has both positive and negative connotations. And if we were working
with sentiment dictionaries that were based on public domain (pre-1926) texts, we might



:9J00S 0] W} PeY SN JO 8Al} YOIYM ‘Saousiuss 0Gg 1S4l 8y} 10} Sal100s

Jno s,8J9H "dAIlIsOd 8y} palequinuino Je) sjuswalels aAlebau pue ‘sjuswalels aalebau
uey} Aj[eJinau aioW 10| B SEM a1y} ‘(SI9)lIS-eleq Mo||8) Aw uey] alow Ajljelinau spiemoy
paues| | pue) Bulloos ay} uo saibe sAemje 1, upip oam ybnoyj usAg “aw isnl 1 usem 1 puy

"wis|qo.d awes a8y} palslunoodus [|11s pue — aiow 000‘E paqqge.b | ‘seousiuas Q00‘g 1Sl

ano ybBnouy} Buiob paysiuly | usypp [esinau - isnl sem sjdwes Wopuel JNo JO ISO|A "W0o0Ipaq
s.elpne|D ul siaddeim Apued Ajdwe ay} Buowe paisanoasIp Aj[euoiseoo0 SR Sholollep
pue aleJl 8| 8} — Seouajuas aAllisod AjsnonfBiqueun UBY} SNOJBWINU 8J0W YN 8I9M
U2IymM — S80UB1US8S aAllebau UaAT "saousjuas aAIlsod 0OG 01 186 pjnom Ajjenioe am 1eyy
aweoaq | [eondeys alow ayj ‘Y Bulop juads | swi} aiow sy} Ing "sbuesw wooz [jnp Buunp
Bunyseyynw 4oy AjAoe yealb e sem anlebau/anilisod seousiuas Buibbe| ‘passed yoom

:pJOJBMS Sluuy 0} 91Nqu} B SB ‘1s8] 1SB| 8uo unJ 0} pey | ‘ebequeb Ajjsws-ss9| 8y} se 43avA

1noQge payoxe 00} 196 am alojag "ebequeb noA aalb —aousijuss e 10} Jayaboy pappe 196
Aay} uaym — sal1090s asay] ‘Apjued) ‘puy "UOIIBPUNOJ B SEB S8I100S UODJIXS| 9SOY} sey sisAjeue
pue suoleziensia Aljaud sy} ||y ¢ SisAjeue Juswijuas Jnoge ysiwesnbs |98} | Aym 88s noA oQq

"UODIX3| BY} Ul S8I00S Juswijuas

9SOy} U0 1JInqg S| walsAs ajoym siy} ‘Aep ayi Jo pus 8y} 1e Ing ‘@Yl 8y} pue ‘(,oawosame
Ajpwalixa,,) siaiisuaiul ‘(,|nHgapuom jou,,) uonebau oy sbuiyy ul Bulioloey ‘Aem pasuenu
AjeAiesedwod e ul sbuiyy sjpuey 0} saul 43AavA "eAilisod Ajjewixew se ||e way} sieal}
goj|gixal ‘43avA dse noA Ji npuspuom, ueyl Jeyaq pue ,1saq, Se aAllsod se jsowe si
uwosamy,, J1ay1o ay} woud) ajod ausoddo ayp uo Aisnonbiquieun si 8100 Yoes pue ‘@109s e
sey . |NJMe,, pue ‘eloos B sey ,8WOosaMe,, ‘qo|gixa]l pue YIgwA 404 Ainjuad yig| 8y}l ul ame
Buisnose punose sonuewsas xa|dwod a8y} INOge aJed JO MOUY gqo|gixa] Jou YAV JoyleN

V/N €'¢- odlpnlaid

«6°0,=90UBpYu0d 0" | ~Aususiul g 0,.=AuAnoslans 0L =Airelod A 1seg
«6°0,=90UdpYuod 0’| =Aususiul 0" | =AnAnosians 0" | =Anejod L'C  INLISPUOM
«8°0,=90Usplyuod 0" | ~Aususyul 0" | =ANAnosians 0" |-, =Airejod 0¢c- InJmy
6°0.=92uspuuod .0’ =Ausuaiul 0’| =AuAnosigns .0 | .=Aejod '€ awosamy
qojgixal HIAVA piom

:INOge pay||el 9A,8M SPIOM 8y} JO M3} B U0} SAID Aay] S8100s ay) ale aieH "So|il

18} a|gepeai-uewny Aneid Ajejuswepuny ai,Aay] 00| e 8.} 0b ‘gQnHiL JO Jes|d Jesls
Ajjessuab pue ‘edA} Buipoo a8y} 10U 81,N0A JI UBAT "UODIXS| S,JO|gIX3] S,848Y pue ‘gnHULD

UO UO2IX3| S, HIAVA S.818H "SpJoM 8y} 2109s Aay} moy Je %00]| ob isnl ueo am :jussedsuel)
aJow yonw aJse sbBuly) ‘s1si| pJOM UO Paseq SISAjeue Juswiluas Yum Buppom ing -paleal;
196 swosame, pue  |nyme,, 1eyl Aem ayj ul Aejd je Jojoe} e s eyl Jayeym Bngap o} piey
aq p|nom } ‘(sixa1 Ainjuao-ying-a1d sawos apnjoul Jybiw yoiym) 1xa} paioadsun Jo S10| pue
S]0| UO paule.} SI0108A PIOM UO paseq SeM jey} sisAjeue juswijuas o} yoeoidde ue Buisn
2JoM @M JI puy "}NsaJ B SB palppnw 8q 0} SPJOM 8SOU} JO} JUBWIIUSS 8y} 88s 0} 108dx8



| wrote some code that put all the sentences in our corpus into a giant list, then randomly
selected (without replacement) 2000 sentences from that list.

#Used for listing files in a directory
import os

#Used to split up text into sentences
from nltk import tokenize

#Used to make random selection

import random

#Creates an empty list for the sentences
bsc_sentences = []
#For each filename in the current directory...
#Remember that we used R to change directories to where the corpus is
#If you need to do this in Python, you can run os.chdir('/some/directory/pat
for filename in os.listdir('."'):
#If the file is a text file
if filename.endswith('.txt'):
#0pen it
with open(filename, 'r') as f:

#Read it

text = f.read()

#Replace newlines with spaces

text = text.replace('\n', ' ')

#Split the text up into sentences

sentences = tokenize.sent_tokenize(text)

#For each sentences in the 1list of sentences

for sentence in sentences:

#Add the sentence to the list of sentences
bsc_sentences.append(sentence)

#Define a random sample of 2000 sentences from the list of sentences
random_sentences = random.sample(bsc_sentences, 2000)

#0pen the output file
with open('bsc-sentences.csv', 'w') as out:
#For each sentence
for random_sentence in random_sentences:
#Write it to the output file
out.write(random_sentence)
#Write a newline character
out.write('\n")

| stuck them all in a Google sheet, made a copy for each of us, and we started tagging.

Where's the Sentiment?

potato = "Well, it's like a potato."

blob = TextBlob(potato, analyzer=PatternAnalyzer())
print(blob.sentiment)
print(vaderanalyzer.polarity_scores(potato))

Sentiment(polarity=0.0, subjectivity=0.0)
{'neg': 0.0, 'neu': 0.395, 'pos': 0.605, 'compound': 0.5574}

TextBlob doesn’t have a score for “potato”, and doesn’t treat “like” as positive, so the
whole thing is neutral. VADER is hedging its bets (or maybe it, like Claudia Kishi, just loves
french fries) and saying there’s a 61% chance it’s positive. (In VADER, “well” has a score of
1.1, “like” has a score of 1.5, and while you’d think it’d ignore those words if its claims of
syntactic awareness are to be taken seriously, they still seem to be playing a role here.) &

]

Sentiment Analysis Meets Literary Text

So, those mixed results we just saw? Don’t forget that those were for sentiment analysis on
“easy mode”. Using sentences that were (at least meant to be) unambiguous. Both
algorithms did get things right in the big picture — there were no negative sentences that
were overwhelmingly marked as positive, and no positive sentences marked as negative.
But there was a lot of variation in how positive or negative they were. Maybe this stuff
works okay on a straight-up positive/negative binary— at least with clear sentences - but
there’s not a lot of reliable nuance here.

Now, the Baby-Sitters Club books are narrated in the first person by middle-school age
girls. We might assume that means there’s a lot of positivity and negativity! Some of it
needs context, and the books are more than happy to provide that context for you through
the tedious exposition of the “chapter 2 phenomenon”. (Want to experience the repetition
of chapter 2 for yourself? Check out DSC #8: Text-Comparison-Algorithm-Crazy Quinn.)

Let’s take the opening paragraph of BSC #11: Kristy and the Snobs:
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flattening out ups and downs is exactly what a smoothing transformation is supposed to
do. On the other hand, what if your book actually is full of drama and emotional ups and
downs, like Dawn’s Big Date? You wouldn’t know from looking at a graph like this. In our
case, we can say definitively that this doesn’t do a good job representing what we as
human readers get out of this book, but only because we’ve all put in the time to read it. If
you were to try to apply something like this at scale to books you haven’t read personally,
how confident can you be in your ability to interpret the output? Graphs like these feel more
satisfying and meaningful than a number like “58”, but how much more insight are we
getting, actually? What’s worse, just getting a number like “58” makes you stop in your
tracks. It’'s immediately obvious that there’s no easy interpretive path forward from “58”. But
Syuzhet’s graphs are enticing; they’re an invitation to attempt an interpretation. They give
you something pretty to look at that obscures the fact that it’s a house of cards built out of
other people’s assumptions: the scores in the sentiment dictionary, the interpretive leap to
link those scores to plot, the decisions about which smoothing transforms to do and what
those transforms assume about the nature of your data.

Sometimes it’s hard to know where exactly the line is between “valuable with caveats” and
“too many caveats to be valuable” when it comes to DH tools and methods. But after going
through all this, if you ask me, Syuzhet crosses that line. As Scruff McGruff taught us in the

90’s, “just say no.”

. . vader- vader- vader-
sentence tbsentiment vadersentiment

neg neu pos
If there’s one thing |

0 can’t stand, it’s a 0.0000 -0.4588 0.250 0.750 0.00
snob.
Well, actually, there

1 are a lot of other -0.0625 0.2732 0.000 0.840 0.16

thing...

Cabbage, blood,
2 people who chew -0.1000 0.0000 0.000 1.000 0.00
with their mou...

But snobs are way

) 0.0000 -0.4767 0.279 0.721 0.00
up there on the list.

Fellow human readers, we’re on the same page that this is a set of very negative sentences,
right? Kristy is starting this book off by throwing down the gauntlet about snobs. She really
hates them. And yet, TextBlob sees two sentences as totally neutral, one sentence as
barely negative, and one sentence as moderately negative. Meanwhile, the sentence where
Kristy lists off other things she hates turns out to be neutral according to VADER, and the
sentence “Well, actually, there are a lot of other things | can’t stand” even gets scored
mildly positively.

But then again, Kristy never says the word “hate,” does she? VADER scores “hate” a -2.7,
and TextBlob gives it -.8. “Stand” doesn’t show up in either lexicon, as well it shouldn’t,
since it can mean a lot of things, with mostly innocuous meanings like being on one’s feet
or a piece of furniture. Words with lots of meanings are often hard for computers. But here’s
the thing: VADER does have the phrase “can’t stand” in its lexicon, which it scores -2.0. So
why do these sentences not come out looking more negative in VADER’s overall
evaluation? The downside of VADER’s greater sophistication (e.g. in trying to account for
negation, intensifiers, and other ways that real language is more complicated than just
scores in a lexicon) is that it’s less clear what exactly is going on. That said, it’s not magic.
With some Python knowledge and a lot of patience, you can work your way through the
Python code for VADER'’s functions. | discovered, while attempting to do this, that writing

the sentiment word in all caps when the rest of the text is not will get you a 0.733 increase
in sentiment intensity for that word. There’s also a list of special-case idioms and phrases in
the code itself (not in the lexicon), which includes things like “bad ass” (1.5) and “yeah
right” (-2). While | did not succeed in pinning down why exactly the sentence got scored
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Seeing the two versions of the graph next to one another — and how different the Syuzhet
DCT looks when you transform the X-axis to be percentages — should be a good reminder
about how important it is to understand how your graphs came to be before you try to
interpret them. The transformed axis on the bottom graph smooths out the ups and downs
that we see on the top graph, and makes it look like the lowest point in the book is maybe
70% through, which is a different impression than you would get looking at the top graph,
where the drop earlier in the book registers as lower.

To do a better apples-to-apples comparison with Syuzhet, | took Katia’s and my sentiment
scores and created the same kind of R vector you get from Syuzhet when it does sentiment
scoring on a set of sentences. Then, | used that as the input for the simple_plot function in
order to do the same kind of smoothing on our values as Syuzhet does on its own:

%%R

katia <- ¢(2, 1, 7, 2, 4, 1, 3, 7, 6, 2, 6, 3, 2, 8, 10, 6, 2, 5, 7, 5, 4, 1
simple_plot(katia, title="Katia's sentiment scores")
quinn <- ¢(3, 5, 3, 7, 3, 4, 3, 5, 5,5,6, 4,6,5,5, 4,3, 3,6, 43,1,
simple_plot(quinn, title="Quinn's sentiment scores")

. . vader- vader- vader-
sentence tbsentiment vadersentiment

neg neu pos
Anyway, to get back

0 to the snobs — I'm 0.000000 -0.3400 0.211 0.789 0.000
surroun...
They’re everywhere in

1 Watson’s 0.000000 0.0000 0.000 1.000 0.000
neighborhood.
The teenagers around

2 here get their own 0.550000 0.0000 0.000 1.000 0.000
cars (...
They spin along with

3 the radios blaring, 0.400000 0.7096 0.000 0.604 0.396
looki...
| am so glad my big

4 brothers, Sam and 0.250000 0.7481 0.000 0.633 0.367
Charlie,...
Charlie can drive

5 now, but the only 0.000000 0.0000 0.000 1.000 0.000
thing he d...
And my brothers and

6 | still go to public 0.000000 0.3089 0.000 0.861 0.139
schoo...
Guess what most

7 families on our street -0.083333 0.0000 0.000 1.000 0.000
have: (...

g Tneansweris(dall 55444, 0.0000 0.000 1.000  0.000

of the above.

It almost feels silly to write this out, because I’'m pretty sure my 5- and 7-year-olds would
comfortably pick up on this nuance. I'd even give the 3-year-old decent odds for it. This is
another really negative paragraph. Kristy takes pride in her brother Charlie driving a beat-up
station wagon, in contrast to the snobs in her neighborhood with their fancy cars. And she’s
not neutrally reporting the facts when she lists the things her neighbors have: she’s ripping
on them. But if you look at the sentiment analysis scores, you don’t see Kristy’s pride in
Charlie’s beat-up station wagon (both TextBlob and VADER agree on a score of 0), and both

scores think that it’s a positive thing to “spin along with radios blaring”. And only TextBlob
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050c_dawns_big_date.txt

emaotion

I [ I | I I I
0 500 1000 1500 2000 2500 3000 3500

time

It’s really hard to read, because every single sentence is there. Katia and | didn’t score every
sentence, we scored plot points, which basically amounts to a cluster of sentences with
some particularly meaningful content for the story. We have too much data here: we need a
meaningful way to compress it to see what’s going on.

Syuzhet offers you a path to navigate that, too. Syuzhet has a function called simple_plot
that will take the sentiment vector (i.e. all the scores for all the sentences) and apply three
transformations to reduce the noise, layered on top of one another:

e The rolling mean (jaggedy gray dotted line) averages the values within a small window,
but isn’t great for capturing values at the very beginning or the very end, because there
isn’t data (before the text begins, or after it ends) to compare it to.

e The LOESS smooth (blue line) stands for “locally weighted smoothing”. It tries to draw
a line that runs through the middle of the data points in a small region of the data, and
then stitches those smaller lines together to form a curve.

e The Syuzhet DCT (red line) is the “improved” replacement for the infamous Fourier
transform in the Syuzhet Incident. It’s a discrete cosine transformation, which
“expresses a finite sequence of data points in terms of a sum of cosine functions

Sentence Rating Confidence
The Judge laid his knife and fork together in the puddles of Neutral  50.3%
gravy, the sludge of greens, as humbly as he might have in any

railway refreshment- or country tea-room while on circuit.

From admiring his father’s velvet muzzle, Eddie fell to observing Neutral 64.0%
Mrs Lushington.

Her dress proclaimed her a rich dowdy, or fashionable slattern.  Neutral 61.9%
If the monkey fur straggling down from a Venetian tricorne gave Negative 95.5%
her head the look of a hanging basket in a fernery, the suit she

wore was buttoned and belted in a loosely regimental style, an

effect contradicted in turn by several ropes of pearls which she

slung about while studying the menu.

Marcia reminded Eddie somewhat of a raw scallop, or heap of  Positive 38.6%
them, the smudged, ivory flesh, the lips of a pale coral.

Undaunted by her surroundings, her tongue suddenly flickered  Negative 84.3%
out and drew in a straggle of monkey fur, which she sucked for

a second or two before rejecting.

As she continued studying the menu, torturing the enormous Negative 92.6%
pearls, glancing up from time to time at nobody and everybody,

the faintly coral lips worked against her teeth, as though she

had already eaten, and was trying to free them from fragments

of something unpleasant.

Eadie couldn’t bear her apple pie. Negative 68.3%
‘I don’t know why you insisted, darling, when you know | don’t  Positive  35.4%
care for sweets.’

The Judge, who enjoyed his pud, was masticating gently, and Negative 57.1%

ignoring.
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like this where you can meaningfully compare the way people annotate text, you need to
make sure that you’re annotating the exact same text. You could do it by paragraph, or
break the text into chunks. We spent a lot of time getting this setup right for a project on
isolation in literature last year.”

At that moment | realized | couldn’t have my impressionistic, squishy, human-reader cake
and eat it computationally, too. | was trying to do this graph the human way, with just a little
bit of concession to formal constraints (by having a consistent number of squares for each
chapter). And there’s nothing inherently wrong with doing things that way! But how you
collect your data always has implications for your analysis. It’s not that you can’t do any
kind of interpretation or analysis of the kind of squishy human-interpretation graph we put
together— | did! | looked at it with my eyeballs and, ignoring things that | evaluated to be
unimportant noise, determined that Katia and | drew similar graphs. But just like how you
can’t meaningfully use methods that require a /ot of text (like word vectors) on a single
novel, you can’t apply quantitative methods to graphs like the ones we created.

You have to be more rigorous in how you set up the annotation, because computers care
about precision. They care in a way that they can’t get beyond to see the bigger picture that
you can with your eyeballs. “We just repeated some values to fill in the gaps” won’t fly with
computers. So what do you do? You could annotate every paragraph, but some of them will
be very short (like in dialogue sections), and many of them will lack any major plot event
with a strong emotional value. You could grab text chunks of a certain size (200 words, 500
words, some other fundamentally arbitrary number of words), but then you’re going to end
up cutting off sentences in the middle. Or, to fix that, you could grab an arbitrary number of
sentences, though you’ll likely end up spanning paragraph breaks. But none of those
approaches are sensitive to how plot or emotion work in novels. Maybe you’ve got two or
three chunks of pretty-neutral descriptive prose, and then in the fourth chunk the character
starts off feeling sorry for herself before having an epiphany that changes her perspective.
What happens if both those sentiments — self-pity and joy — happen to co-occur in a single
chunk of text? Do you pick one? Average it out to neutral? That’s what was appealing
about our squishy-human-graph method of “plot the pivots”: even if two emotive plot
points occurred close to one another, we could easily track them as discrete things. You
could go through the text and break it up into chunks representing each major emotive plot
point for others to evaluate, but that’s adding another layer of human interpretation as a
prerequisite to your explicit interpretive step. If | were preparing Dawn’s Big Date that way, |
wouldn’t have separated out the chunk where Mary Anne was really into her new album,

“bing”, and “nrc”.

Syuzhet is an R package, and we talked a little bit about R in DSC #10: Heather Likes
Principal Component Analysis, along with how to make R work with Jupyter notebooks. |

mostly code in Python, and while I've learned a little bit more R over the summer (more on
that in DSC #12), R still feels like limping around in a pair of shoes that are a couple sizes
too small.

Moving Between Python and R

Just like in DSC #10, | used the rpy2 Python module to run R in my Python Jupyter

notebook — but this time | also used its ability to take lists I've already created in Python,
and bring them over to R. If you’ve read through all the code so far in this book, you may
remember we have a list called sentences, which has 10 positive and 10 negative
sentences, and another list called snobpara1, which is the first paragraph from Kristy and
the Snobs.

| could recreate those lists from scratch in R, but instead, let’s “push” them to R from
Python.

First, | need to load the extension that lets me run R code in a Python Jupyter notebook.

import rpy2
#import rpy2.situation
%load_ext rpy2.ipython

| could recreate the list of sentences natively in R like this:

%%R

rsentences <-list("What I meant was that it was chilling, horrible, disgust:

Or | could move the sentences list | already have in Python and make it available in R.
%Rpush takes an object that already exists in the notebook environment, like a Python list,
and makes it available in R by translating it into the most-similar R data structure.

%Rpush sentences
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DIY Sentiment Arcs

What if we tried to do what Syuzhet claims to be doing, using our own eyeballs and
“domain-expert knowledge” as fans of the Baby-Sitters Club? It was time to get crafty! |
printed out a graph paper template, taped some sheets together, and split the strip into 15
sections, one per chapter. This gave each chapter up to 6 “plot points” that could be
assigned different positivity/negativity scores. Why 6? That worked out to be a strip of
paper that was long but not ridiculous to work with, and | wanted a template that we could
use across different books. Some chapters would probably have 6 noteworthy things
happen, others may not, but we could just repeat values to fill in any gaps.

At Katia’s suggestion, | sat down to read BSC #50: Dawn'’s Big Date, in which cool,
confident California girl Dawn is in fact wracked with insecurity when it comes to dating and
guys, and nearly botches her shot with the cute cousin of the boyfriend of her step-sister /
fellow BSC member Mary Anne by trying to be someone she isn’t. | read through the whole
book, then revisited it chapter by chapter, using a pencil to scribble down dots on the graph
paper. In parallel, | had a spreadsheet where | entered the same information for each plot
point, along with a brief description of what happened. It was impressionistic and
imprecise; for chapters where very little happened, | sometimes made an arbitrary call
about which of the plot values would be repeated two vs. three times in the spreadsheet.
But it was also holistic and very human: | wasn’t reading like sentiment analysis code, | was

reading like a person. And here’s what | got:

o L e e i \ Wl &

Without _oox_:o at my graph, Katia did the same thing, and then we lined up our results:

[2]

"Something cold and slimy and disgusting and icky touched my neck and

[3]

"I was expecting some disqusting vegetarian substitute."

(4]

"As bad as Saturday night was, Sunday morning was just awful."

[5]

"He looked awful, as if he’d been crying for hours."

(6]

"Isn't prejudice awful?"

then
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Syuzhet's Sleight-of-Hand

One of the things that sets Syuzhet apart from other sentiment analysis packages is that it
doesn’t just give you some numbers then walk away. With Syuzhet, the computational
output doesn’t end with a score of “58”, as Katia experienced for The Double. Syuzhet
offers the humanities scholar an interpretive path forward from those numbers. And you
might feel so relieved to have some framework for taking the next step with your analysis
that you don’t think too hard about the sleight-of-hand it uses to get there.

That sleight-of-hand is the phrase “sentiment-derived plot arc”. There’s an implicit claim
here that sentiment scores, like the ones we’ve been looking at, are a plausible — even a
good - way to derive a plot arc. If you’ve been following along this far, you should be feeling
uneasy after seeing how those sentiment scores (often fail to) capture the actual sentiment
in a text. But those terrible sentiment scores aren’t even the biggest problem here: even if
the sentiment scores were better, what is the connection between sentiment and plot
anyway?

The Data-Sitters Club has spent a lot of time grappling with some of the things we measure
in computational text analysis, and to what extent they’re good proxies for the concepts
we’re actually interested in. Mark and | had a long conversation about feature selection in

DSC #10. In DSC #8 we thought about what we compare when we compare texts, and

concluded that those common ways of doing comparisons don’t tell us much about the

“chapter 2 phenomenon” in the Baby-Sitters Club series, though Mark had a more positive

spin on it. In DSC #9, we applied the text comparison methods to real vs. machine

generated texts to appreciate another set of shortcomings in text comparison algorithms.

I’m no literary scholar, and while I’'m more than happy to figure out code, | rely on my fellow
Data-Sitters for a reality check when | meander too far from the way literary scholars think
about literature, or when | get something totally wrong (like when | got too excited about
changes in later editions of the books, and Maria pointed out it’s not at all a surprise, in

DSC #3.) And Syuzhet provided me with yet another one of those “learning opportunities”.

“The problem with Syuzhet,” sighed Mark, “is why would you think that sentiment is tied to
plot? That’s a big leap. | mean why? And also, whose emotions are we looking at? Let’s say
you’re doing a plot analysis of Aladdin. When Jafar gets what he wants and gloats for like
ten minutes, that’s going to come out looking super positive. But it has nothing to do with
the ups and downs of the plot.”

"We made an awesome pasta dish, with sun-dried tomatoes and basil."

[12]

"The show is going to be awesome."

[13]

"You're a wonderful big sister and a big help to your mommy and daddy."

[14]

"Richard is a wonderful stepdad, and Mary Anne is the best."

[15]

"When I got to California, I had an absolutely fantastic time."
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Three of the four lists assign negative values to all the “negative” sentences. The exception
is NRC, which gives “Playing Monopoly with anybody can be a slow and torturous
experience, but with Charlotte it’s the absolute worst.” and “It was her worst baby-sitting
experience ever.” the same score as “We made an awesome pasta dish, with sun-dried
tomatoes and basil.” and “Richard is a wonderful stepdad, and Mary Anne is the best.”
NRC is the list that “supports” sentiment analysis in other languages, as if | needed yet
another reason to be suspicious of those claims. &)

Katia

You Did Sentiment Analysis, Now What?

Whether you’re doing sentiment analysis with a package that supports just one model, or
many, what you’re going to get at the end is a bunch of numbers. Honestly, that’s not very
satisfying, and depending on the genre can be outright misleading.

When | was doing an intro to Python course this summer at DHSI and we were already
starting to think through this book, | tried to do sentiment analysis on a Dostoevsky text for
my class’s mini final project. | found a Russian language sentiment analysis library trained
on VKontakte, Russia’s most popular social media network (sort of like Russian Facebook),
which was called “Dostoevsky” (confusingly or serendipitously.... ). | couldn’t use Syuzhet
because, although its name is taken from Russian, Syuzhet doesn’t work on Russian

Syuzhet's Scoring

Syuzhet has four different word lists for scoring text — and they each score words using a
different scale, so they’re not directly comparable. Still, we can score the 20 sentences
using each of the lists, and take a look at the results.

First, let’s start by loading the Syuzhet library:

%%R
library(syuzhet)

This code runs all four sets of sentiment scores:

%%R

sentences_syuzhet <- get_sentiment(sentences, method="syuzhet")
sentences_bing <- get_sentiment(sentences, method="bing")
sentences_afinn <- get_sentiment(sentences, method="afinn")
sentences_nrc <- get_sentiment(sentences, method="nrc")

Now, let’s take a look at all four sets of results:

%R
sentences_syuzhet

¥

[1]

-2.55

-3.05

-1.00



0 SL™0

0 SZ°'1

1 00°1

T [€T]

1 0970

1 09°0

1 05°0-

€= 00" C-

0 00" C-

- S1°0-

- GC 1-

- GC 1-

- 05" 1-



%R
sentences_nrc

o°

[1]

0.75

0.50

2.30

1.30

0.50

%R
sentences_bing

¥

[1]
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