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Understanding and statistically processing underlying trends in natural human language has been an ongoing goal in

Computational Social Science. This work explores trends in several languages, using expressions found on the internet, in 20th

century literature, and social media. We use a Hedonometer to measure happiness in several corpora, using human ratings of Using the happiness scores of each wordlist distribution, the average emotional rating of a corpus is calculated by tallying the appearance of words found in the intersection
emotionally charged words. Previous work has established and tested the instrument on English corpora, discovering a bias of the wordlist and a given corpus. A weighted arithmetic mean of each word’s frequency, fu.r0, and corresponding happiness score, hyorq for each of the N words in a text
towards positive word usage in billions of tweets, millions of books, music lyrics, and media articles. Until now, it has remained an yields the average happiness score for the corpus, Hyex:: Spanish Olympic Timeseries
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each word, which were then converted to a 9 point oz - . . : , o Spanish, Portuguese, and Chinese tweets are collected for each hour spanning 7/26/12 through 8/13/12. Using the hedonometer, average happiness is calculated as
scale. On the numeric scale, 1 corresponded to the o10] I The Z-scores of the average happiness value per year for 20th century literature are plotted above for English, German, French, Russian, and Spanish literature. The function of the hour of each tweet’s composition. The above figure presents the happiness time series of tweets during the Olympic games.

Z-scores of each data point help identify grave shifts from the global mean of the data set. The timeframes surrounding important historical events can be identified as
outliers on the graph. Two universally negative events occur during each of the World Wars, which are indicated on the time series.
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] Word-shift graphs illustrate two separate word frequency distributions. A reference period (T,), creates a basis of the emotional words being used to compare with another
: period, (Tcomp)- The top 50 words responsible for a happiness shift between the two periods are displayed, along with their contribution to effecting the average happiness of
the era. The reference period word distribution spans from 1900 to 1910 while the comparison word distribution spans from 1920 to 1930. The arrows (1, ]) next to a word
indicate an increase or decrease, respectively, of the word’s frequency during the comparison period with respect to the reference period. The addition and subtraction signs
indicate if the word contributes positively or negatively, respectively, to the average happiness score. The words appearing on the graphs from the left are translated to
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face with the largest frown and 9 to the face with the
largest smile. The average happiness score, hyy, for
each word is then calculated via the arithmetic mean
of 50 user reported ratings per word.

Using frequency distributions from twitter and
google books (right), the density of words are
represented as weighted histograms for Spanish,
Russian, German, French, and Chinese. The density
of positive words (ha,4 > 5) is significantly heavier
than negative words. Since neutral articles have the
highest frequency rank, the densest abundance of
words appear in the neutral region, as predicted by
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Word shift graphs convey that highly emotional tweets discussing the outcome of each olympic award are likely responsible for many of the local optima appearing on the
Olympic Happiness Timeseries. In each of the following word shifts, the full Olympic data set is used as a reference period to analyze hours of interest during the Olympic

games. The graphs on the right are the English translations of words appearing from the graphs on the left.
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by Zipfs law. However, each of these corpora exhibit [ om e ol | = - . | English using Google’s free online translation service and appear on the graphs to the right. This allows an English speaker to understand the types of words being used in
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