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Random Generation
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Abstract: The human random numbers are the random sequences generated by human, which are known
to reflect the subjects condition and also to depend on the methods of data takings. In order to identify
individuals based on such data, we need a good experimental method in which the feature of individual
subjects is reflected in the data as much as possible. We aimed in this work to compare two methods of data
taking, the ‘intuitive’ generation and the ‘deliberate’ generation. We found that the difference between
the results of the two types of data generation is rather small, and both reflect the features of individual to
some extent. The result of SOM learning based on eight indicators, however, shows that the ‘intuitive’
data are more suitable for individual identification than the ‘deliberate’ data. We also found that the two
indicators out of the eight that are related to the subjects habitual pattern play an important role in the
SOM classification, indicating the importance of taking account of subjects habitual pattern as well as the
features exhibited in data sequences.
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Possibility of the Personal Identification Using SOM by a Human
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Table 2 The average / standard deviation of the values of 8
indices (H,"-",TIME) over 50 files of ‘intuition’ data
are shown for 6 subjects (A~F) and LCG (L)

H |ADJ| TPI | PL | RG | RP |TKD |TIME
Al 978 | 74 | 1143 | 16 | 9.2 | 474 | 56.0 | .54
/017 | /a5 | /87 | /54 | /58 | /104 | /2.5 | /.07
B | .991 | 145 | 106.3 | .36 | 9.77 | 44.6 | 51.9 | .97
/.004 | /5.1 | /109 | /.86 | /.17 | /82 | /4.0 | /.22
C | 983 | 249 | 86.8 | 1.97 | 9.39 | 404 | 46.1 | .81
/.010 | /6.8 | /105 | /1.72 | /.30 | /6.9 | /3.7 | /.20
D | 970 | 23.1 | 89.9 | 1.18 | 8.89 | 482 | 50.3 | .33
/.016 | /6.2 | /106 | /.86 | /.38 | /82 | /3.8 | /.06
E | 949 | 261 | 87.3 | 1.38 | 877 | 52.3 | 50.9 | .44
/.028 | /83 | /128 | /1.98 | /.55 | /9.7 | /6.1 | /.13
F | 978 | 268 | 94.6 | 146 | 927 | 45.7 | 44.9 | .49
/011 | /6.4 | /9.7 | /1.62 | /42 | /9.5 | /3.1 | /.04
L | 959 [ 172 | 965 | .83 | 7.79 | 365 | 48.2
/019 | /5.1 | /85 | /1.25 | /.65 | /6.8 | /3.7

* 3

A AR OIS 6 4 (A~F) O&IEEL (H, TIME)
DF 30 F— 5 OFHafit /Bl

Table 3 The average / standard deviation of the values of 8
indices (H,*,TIME) over 30 files of ‘deliberate’ data
are shown for 6 subjects (A~F)

H |ADJ| TPI | PL | RG | RP |TKD |TIME
A 991 | 46 | 1195 | .07 | 972 | 46.0 | 59.2 | 1.57
/.006 | /2.8 | /7.5 | /.35 | /.28 | /10.2 | /3.0 | /.45
B | 990 | 19.6 | 1045 | .72 | 945 | 46.4 | 52.7 | 1.20
/.007 | /6.1 | /7.7 | /1.08 | /.34 | /86 | /3.2 | /.37
C| 98 | 17.7 | 95.9 | 1.05 | 9.38 | 404 | 56.7 | 1.34
/010 | /5.3 | /88 | /151 | /.38 | /8.6 | /3.2 | /.41
D | 978 | 152 | 1047 | .46 | 8.94 | 39.3 | 50.9 | 1.61
/014 | /49 | /82 | /84 | /47 | /8.9 | /3.7 | /.82
E | 944 | 147 | 105.1 | .33 | 833 | 52.9 | 60.0 | 1.82
/.025 | /4.9 | /95 | Jo.ta | /53 | /85 | /5.7 | /.72
F | 985 237 | 93.0 | 1.12 | 9.46 | 435 | 49.1 | 0.70
/.006 | /5.7 | J10.4 | /1.32 | /.28 | /6.9 | /2.5 | /.12
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3.3 Turning Point Index (TPI)
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R 4 PL(d) DHIfFiE (m=>50)
Table 4 The expected value of PL(d) (m=50)

d Wit d Wit

1 | 19.583333 6 0.012731
2 8.433300 7 0.001604
3 2.375000 8 0.000178
4 0.506349 9 0.000018
5 0.087450 | 10 47 | 0.000000

%= 5 RD o HBH%E

Table 5 The number of occurrences of the RD
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3.7 Ten Key Distance (TKD)
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Table 6 The aggregation rate in a Fig. 4

el A B C D E F |Ave
EEHEE (%) | 98 9 90 90 75 85 | 88
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Fig. 2 SOM map of the 240 ‘intuition’ data
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Fig. 3 SOM map of the 180 ‘deliberate’ data
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Fig. 4 SOM map of ‘intuition’ data with the borderlines
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5 A DRI

Fig. 5 Teritories of individual subjects

6 TALT—5 DI
Fig. 6 SOM map of test data (open test)

xR 7 6 128 1T 2 FE
Table 7 The recognition rate as in Fig. 6

W% | A B C D E F |Ave
A% (%) | 90 70 60 100 60 100 | 80

BRER 2 RA TR I N TE Y RIEL <IN T
WEDDBTDD.

6. BHOHIC

AMRTIRERT -7 LAET - 2T LT
ANHELENC BN 2 AN DRI EAL D H 2008 9 0%
Wa eI, SOM #AH L 72 AL 7 — 1< X 2
NiBR OAEEIEIC OV T O R ZfT-> 7. Z DR, E
BT = LAET =7 DT ICE W T HEAZ g
ST BEERRET A ENTE ok, UL,
H,ADJ, TPI,PL,RG,RP,TKD,TIME O 8 {0 {51 % ki
BELTRFHZH, SOM IC X 3%z L8 2 8H T
2Ltk h, EEAMELET - 2@ A8
5 Z R L 7. BAE AR T — 2 icowTiz, o8
TELFAAL RS NEBEEICES VA>TV AETd %
, WNRELEZETHOEAINICIZGETE o7, I

© 2012 Information Processing Society of Japan

Vol.2012-MPS-88 No.14
2012/5/17

12 & D ERIIZ AR R L 7 AL & 2 4 G o FTRg ik
ZERTZEICLL, Ll ZofRiz, EET—51C
L CHRRERIL T SONRETH D, K Alx 60%F2
BICHE L0 E, HERSEPHK 27T =7 %<
Hote, TNREARD T —F LI D2EWREVLD
I, SEEH L 75T EA N &AL O 2 % B 7
JBZEMTELRDLoLIENERTHS, £, F—%
DERIHICN T DEDH B L, 7—F RIBREEE > T
WhahrolZ ELANBREDRERFEEZ NS, Ly
L, TKD,TIME ® 2 D DEIZ DWW TIEE AN EDA
BWEADE S Nz, 2D 2 ODEIE, o 6 > D5
DEBHN ORI E W2 DK L, #8H OFLEE R DT
BR300 THo%, ZDIE L) AREED SHAD
Rz JEZ 2 1IE B S N BONOfERT L HIRFI, AR
WERFEOITE Z BT 2 2 EWEETH B EEZ. DL
DT E L) NHEBEFEARIES AT LICHHT 27012
FEIN EATE) 2 QORI AEMAGDE L Z EVENTH S
EEZD. ZDRDSHOMEE LT, ERITEPHRIGE
HE2EET 52 ETRARDIESDE 2B L, $hx—
ANDY A 2 v PEEREGEOfTE % Pt s e T2 2 &
TN DIEIE 2 ED 5 2 ERSHBOFETSH 5.

SEH

1] 7 A FiF%ES (1973), “AMELE—ERKO 7V X 4
=7, B, 8 A% (hiiwth), pp.49-57

[2] W.A.Wagenaar(1972), “Generation of Random Se-
quences by Human Subjects: A Critical Survey of Liter-
ature” , Psychological Bulletin, Vol.77, pp.65-72.

(3] A, JNEIESA, TLsRHSF, B HEEL (2006), “ A MHIELEL
D453H1” , The 20th Annual Conference of the Japanese
Society for Artificial Intelligence, 1A1-2.

[4]  RAMESC FRAREFR (2005), “ARDERT 2 75 L%
FNOMWE—> v RN O L ERTERADKE” | B
WOl 5 A2 BT/ &, NLP2005-71.

B FATE KNI (2005), “AEDVERT 37 v 5 A%
SIDPETL (2D 2)— M - ot - 35, 2 LCLITA - $—
A= F—" | BFHREE AR, NLP-85.

[6] = EMEE, HHEESTF (2007), “Fo AMESIC X 2W
AIREME AR OEEE” | LA GE T BRe T
{L & IEH (TOM19), pp.47-54.

[7] HPRERT BARK (2008), “#7v*¥— (MPK) A
Rz X 2V AL |, EHHRLFESPTE#R S (2008-
MPS-88), pp.27-30.

[8]  J.N.Towse, D.Nell(1998), “Analyzing Human Random
Generation Behavior: A Review of Methods Used and
a Computer Program for Describing Performance” , In-
struments & Computers, Vol.30, pp.583-591.

9] &SR, FHEE, BN EARR (1999), “HOMMd~ v
VAZUWE 3 &

[10] T. 347y (3), BT, Ko, s —, BAEA
BE, KAGIERE (Bif&)(2005), “H ML~ v 7 &ETRT
MENA N R L AN

(11 AATE, Pk, MR 25200, FERIZED) (2008), “F1C.
b=y 72DV —0L" S a T YU H— - PRy

[12] SOM-PAK, http://www.cis.hut.fi /research /som-
research /nnre-programs.shtml



