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Since the launch of the service, the number of users has
shown sustainable growth, and the total number of users 1s

around 410,000, as of April 2015
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distribution of the distinct number of tags (vocabularies) over the
number of annotations (Left) and the average number of tags used

per photo over time (Right).
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Combinatorial evolution by the old and latest tags.

Month of PDF
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Date of tag creation

Histogram of used tags mapped to the time when they
were created.
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A tree generated
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Jaccard coefficient ( |ANB|/|AUB| ) 1s computed from the annotated tags to
define parent-child relationships between two photos:

O 23031
592847

. : O 154360 24B10O O 857763

156265.01587850 -'“’“8,‘.;5‘-, O 515594

1424

0177059

102959 0 o5 O 189565 P
1] 1]
Q1WNTs O O=10me O 763247 o2 »n - 818095

262412 O 218887
1 [-1] 2780520 657763
20 ”O'ﬁ:o—g—o 74NOS 222341 O 256825 O 733055 O 84027

013 . 2501420 e g3287.0O O 507095
O : O 605205
O O 666166
O 679453
O 801320
220690 O
250300 O———0 456159 O 326434

s
0. VO\_O 515507

26170 448 Q653457
\'—»o 348495-O 516808
/ 6000

4543900 628659 O 6”2”

O O 752317

O 778446
2357480 8:;u O pr

- 4390 O 820941
2170290 N0 66883
omno O558128 68223083650 O 806192

O 266989 794380 O 800323
P mwo 271225

560 O 338503
ann
493165
758725

71466

122427 (233403003350 0306593 247
/O Q136189 /

Q21508
Q410953

- O 646205

O 7assas O 511349 O 6s4ses

m“o-mo%g il
O s65774

yno—o 510034

QA0 Osnwr

121502 O 160350

1541550~ & 399503
Qsssn

15950 O wan
O 179923~ O 698887 O 38919

O O 731803
3017 O Y9919 et —Q ke
o002 ¢ Wsum
3 364705 533459 617946
O 681867
O 390485
5201\ OO 524919
60700

52223

O 447962
Q278134

A tree with more than 100 nodes. e
A Jaccard coef. threshold = 0.5 P S

O 848245

154785208 BEH



Jaccard coefficient ( |ANB|/|AUB]| ) 1s computed from the annotated tags to
define parent-child relationships between two photos:
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broad lines indicate that the inheritance is stron
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Measuring Vitality of the web service

We fitted the users 'time series of ’like’ events by the Hawkes process by maximizing the

likelihood and analysed the users those who posted more than 300 photos.

No(t) = A§(t) + ) / T (t — )N (¢t = 7)dT
s J0

Hawkes process (1971)
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Temporal Development of endogeneity (n)

n=a/b
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Result

Distribution on n (

Number of LIKEs
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A new design principle of OEE

Web system maintains its activity by increasing vocabularies in a
progressive way. Certain types of tags stimulate users to invent new
combinations. At the same time, users take photos to annotate with
these tags. This type of tags, which we call innovative tags, can be
used to derive the OEE of the service. As this study shows, we claim
that genotype-phenotype mapping is a powerful mechanism to

maintain and create the OEE, and 1t 1s applicable to other nonbiological
and, possibly, to biological systems.
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Please also come to the talk in the morning session 24th!!!!
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