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Abstract 4500 . . . . .
Accurate prediction of blogger age from evidence in the 4000
text and metadata of blog entries would be valuable for
marketing, privacy, and law enforcement concerns. This 3500

paper offers an initial exploratory data analysis of can-

didate features for blogger age prediction. 8000

2500

Number of Posts

I ntroduction

Personal blogs are an emerging publishing medium contain-
ing information of a different type from traditional broamht 1500
news, newswire, and newsgroup data. Text found in blogs is
often intimate and detail-oriented, and rarely craftede Th
novel types of information prevalent in blogs are perhaps 500 s
most useful in aggregate form. Phenomena with broad im- 12/18/04 12125004 01/03/05  OL/0B/0S  01/15/05
pacts such as disease spread, brand awareness, and geaction pae
to rising fuel prices are interesting to a variety of communi
ties. These trends can be measured in the aggregate in blogs.
Author ages can be found by inspecting profiles of blog-
gers. Thisis a new feature, prevalentonly in associatidim wi
this particular text medium. Accurate prediction of blogge
age from evidence in the text and metadata of blog entries
would be valuable for marketing, privacy, and law enforce-
ment concerns. Models that can predict blogger age from
text alone might also be used to predict the age of authors
who are not publishing in blogs. While highly accurate pre-
diction of blogger age is not yet attainable, we have investi
gated several informative features of blog posts in thesmur
of evaluating candidate information sources for blogger ag
prediction. In this paper we look at a large sample of per-
sonal blogs and explore how blogger age relates to several
other variables.
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Figure 1: Posts per day in the sample.

posts per day in this subsample is shown in Figure 1. Some
bloggers are more prolific than others, but 87,883 unique
posters were found in this sample. Thus, for most of the
bloggers represented in the sample, only one post was se-
lected in the random draw.

To characterize these blogs in a qualitative sense, they
are entries in personal journals. They are not community-
oriented or agglomerations of expertise on technical sub-
jects. They are subjectively-written rather than wellferd
texts. The topics such as announcements of the arrival of the
| coming weekend, discussions of best friends’ attendance at
parties, cries of depression at losing a job, intimate amd ge
erally personal subjects one would expect to find in a diary.
Data Figyre 2 shows an excerpted first paragraph from a blog en-
try in the sample.

When registering their blogs, bloggers are given the op-
portunity to declare some of their personal traits such as
name, age and gender. The source from which we drew this
sample allows registrants to omit the age if they prefemor t
fill in only partial dates. While bloggers can lie about these

A continuing collection of blog entries was initiated inyjul
2004. One year of collection has yielded 84 million posts.
Periodic network and hardware failures have interferefl wit
collection to varying degrees. This has left us with some
gaps in our collection, but those gaps do not significantly
reduce utility. For this study, a subsample of 100,000 posts s if they choose to, they can just as easily leave thediel
was randomly drawn from the continuous period of harvest- .- 1 o provide partial anonymity. In our sample, we found
ing from 12/15/2004 through 1/15/2005. The number of 54 47 968 of the 87,883 bloggers (55%) filled out the birth-
Copyright © 2005, American Association for Artificial Intelli- date field in its full MM-DD-YYYY form. These users were
gence (www.aaai.org). All rights reserved. responsible for 52,449 posts in our sample. Some may have
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Today has been different... good up until just now too.

| woke up and went over to my neighbor’s house and 6000
helped them hook up a new DVD player. That took me
all of five minutes.. after that | ran up to the mall to run 5000
some errands for my mom. That proved to be semi- "
fruitless as well. | had to go to the Hallmark store to 8 4000}
pick up something that my mom had them put on hold 2
for her. The mall was busy too... I've never recalled it g 3000 ¢
being this busy *sighs*... | thought I'd be coming home 2
to a ghost town, but this place has grown. Probably due 2 2000
to the hurricanes and such. Anyway | went to the store
and it was packed. There must have been thirty people 1000 |
in this little mall store... 1 walk up to the desk and ask HH
the lady if she has what my mother put on hold, and 0 ‘ | ‘ ‘
| just watch all the intellegence drain from her face. 1940 1950 1960 1970 1980 1990 2000 2010
Needless to say, she knew nothing of holding anything Year of Birth
for my mom so... | left empty handed. 10000
(3]
Figure 2: Text from a blog used in this study. g
o 1000
o
lied about their age to appear older or younger, but we felt ‘_é
that in this large sample such effects would be drowned out 3 100 k 4
by those answering honestly. ?6
[}
Exploring Blogger Age E 10} ]
Year of birth has been chosen to represent age in this study 2
because it will more easily allow for longitudinal compar- ‘ ‘
isons. The age of a person changes over time, but year of 1 | [
birth remains unchanged. Figure 3 shows the general distri- 1940 1950 1960 1970 1980 1990 2000 2010
bution of the self-reported year of birth in our sample. The Year of Birth

top plot shows the smoothness of the curve and the tightness
of the predominance of posters in the age range of 14—24. Figure 3: Number of bloggers indicating their year of birth.
The bottom plot shows the log-linear regularity of the curve
as it moves to older bloggers (with earlier years of birth).

. , . Year of Birth
According to this data, bloggers start posting around age 14
and taper off gradually after age 24. The cohorts from the BT Cci)zgtsry I\/:IlgeénS Sd. d3ev5 # Usgegg
years 1970-1990 each have at least 100 users, large enough Finlapnpd 1985 4'4 592
samples to be examined in more detail in later graphs. The Spain 1984 4'7 138
small set of posters around the age of 5 is inconsistent with Sgotland 1984 5.6 113
the rest of the plot, and likely cons_ists of blogs eitherarit Netherlands 1984 5'8 540
by or strongly encouraged by their parents. United States 1984 65| 50450
L ocation Singapore 1984 7.1 351
. L Australia 1983 6.6 1278
Figure 4 shows the mean age, standard deviation, and num- United Kingdom 1983 6.7 5683
ber of bloggers in countries that were represented by at leas '
L e ; Canada 1983 7.1 3597
100 bloggers. Unsurprisingly, the majority of bloggers in New Zealand 1983 73 183
our sample state that they reside in the U.S. with a mean age None 1983 9'1 17361
of 21. The Philippines has the youngest bloggers and Israel’ '
. . ; Japan 1982 4.9 173
bloggers report the highest ages. The eight-year differenc
. ; S ; Germany 1982 57 348
in mean age between bloggers in those countries is surpris- France 1981 6.4 118
ingly wide, suggesting one or more cultural biases influenc- Estonia 1981 6.6 110
Idnfgf the age of computer users or an underlying demographic Russian Federatioh 1980 8.6 3979
inerence. Belarus 1980 9.1 114
; Ukraine 1979 9.1 383
Time
. . Israel 1977 7.6 242
Figure 5 shows the mean and mode of the time of day that
bloggers post as given by the submission time on their en- Figure 4: Mean logger age by country & 100).

try. The units shown are relative to the GMT timezone. The
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Figure 5: Mean (to the minute) and mode (binned by hour)
of posting time (Greenwich Mean Time).
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Figure 6: Mean and mode of weekday of posting.

mode is the more indicative statistic for this data becatise o
the periodic nature of the dependent variable. The trend of
the mean with respect to the year of birth is indicative, but
the offset is an artifact of the coordinate system with zeto s
to midnight.

Keeping in mind that the majority of the bloggers are from
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Figure 7: Mean post length.
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Figure 8: Rates of punctuation, uppercase and space charac-
ter usage.

from this view, but the lack of a predominant differentiatio
by year of birth makes the outcome of further study of this
variable pessimistic.

This dataset spans only 30 days of posting. While there
were five opportunities to observe postings on most of the
days of the week, there were only four opportunities to ob-

the U.S., we see that bloggers under the age of 24 are sub-S€Tve Monday postings and Tuesday postings. The holi-

mitting their post late in the evening. 5 AM GMT is mid-
night EST, suggesting that younger bloggers in the three
timezones of the continental U.S. are posting between 9 PM
and midnight. Also notice that bloggers’ posting times pree
later in the evening until they reach age 23 or 24 (perhaps
college graduation) at which point they start posting in the
afternoons.

Figure 6 shows the mean and mode of the day of the wee

days observed during that period could also have affected
the counts from the day of the week. While these factors
were independent of bloggers’ ages, the effect from time-
of-day of posting observed above could have interacted with
observation of this variable. A follow-up study spanning

more weeks could resolve these issues with more evidence.

K Text features

that blog posts are made. These curves suggest that thereShallow textual features include the fraction of character

is no dominant change in the day of the week that bloggers

in a post that are punctuation, or that are capitalizedrkette

post. The right-most point on the mode curve, at 1990, could The portion of characters that are spaces can stand in as in-

be an artifact of flatness of the distributions, or suggesiiv

versely related to average word length. As Figure 8 indjcate

multimodality. These two phenomena are indistinguishable these are opposites in that younger bloggers use more capi-



Year of Birth

130 - T T T T

10l Interest Mean Std. dev. #Users

3 story of the year 1987 2.7 1072
o 1107 yellowcard 1987 3.2 1701
o 100 my chemical romance 1987 4.3 1681
g 90 ¢ brand new 1987 4.3 1822
2 80y the used 1987 4.3 1844
R () taking back sunday 1987 4.5 2430
©  60f aim 1987 4.8 1579
S 5ot guys 1987 49 1838
z a0l the killers 1987 5.0 1518
30| | blink 182 1987 5.3 1462

20 Lu ‘ ‘ . X sushi 1981 7.4 1726

1970 1975 1980 1985 1990 sex 1981 7.4 4103
Birthdate fantasy 1981 7.4 2218

women 1981 7.7 1716

Figure 9: Mean number of declared “friends”. history 1981 8.5 2236
cooking 1980 6.8 2570

hiking 1980 7.1 1421

65 travel 1980 73| 1518
sci-fi 1979 7.1 1014

60 science fiction 1977 8.9 1366

55 Figure 11: Mean birth year for blogger interests (youngest

o and oldest 10 witlw > 1000).

45 interests declared by bloggers of various ages. It gegerall

indicates that older bloggers have more interests. They ac-
quire an additional 15 interests between the ages of 15 and
25.

Average Number of Interests

40

35 - : : : : Figure 11 shows the mean age for twenty of the most age-
1970 1975 _1980 1985 1990 skewed interests declared by more than 1000 users. The
Birthdate youngest users report interests in musical bands and new
_ ) technology such as “aim”, while the older users are inter-
Figure 10: Mean number of interests. ested in more mature subjects and arcane technology such
as “science fiction” books.
talization, but less punctuation and slightly shorter vgord Conclusion

Figure 7 shows the length of the text part of a blog en- .
try as measured in characters versus the age of the bIogger.We have presented explorations of how several features of

Posting length increases with year of birth. That is, older P!0ggers and blog entries correlate with blogger age, with a
bloggers are posting shorter entries. This is a noisy trend, €Y€ toward predicting age from textual content of a blog en-
but it appears strongly when looking to either side of the Yy and other blogger metadata. Much of the blogger meta-

25-year-old dividing threshold (1980). data is indicative of the _birth year of the l:_)logger_, and some
of the shallow textual evidence is weakly indicative.
Friends In future work we plan to use these features together with

more fine-grained text features to pursue the task of predic-
tion of blogger age for previously unseen posts.. Following
accurate prediction of blogger age, we would be interested
in determining how well such models carry over to predic-
tion of author age in other textual genres such as newswire,
broadcast news transcriptions, chat logs, and forensit: stu

Figure 9 shows the number of “friends” indicated by the pro-
files of bloggers. These are counts of explicitly declared
“friend links” to other bloggers’ blogs, offered as an aide
for quick navigation and declaration of a relationship. @Id
bloggers declare more friends. On average, they accumulate
at a rate of roughly 4 per year between the ages of 15 and

ies.
30.
Interests °Note for revi(.ewers:. If desired, this paper could expand ato
) . . ) o o longer paper by including a few more features and discussion
While creating their profile, some bloggers indicate theiri  ouyrinitial age prediction results. We would separate disian of

terests by selecting from a common taxonomy provided by age prediction using text content alone from predictiomgsext
the hosting website. Figure 10 is a plot of the number of in conjunction with blog-specific metadata.





