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1 Pseudowords 1 0.467 0.548 0.629 0.747 1.008 54 0.698 0.009 0.072

1 Highfrequency 1 0.453 0.501 0.542 0.591 0.710 243 0.571 0.001 0.972
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1 Verylowfrequency 1 0.497 0.565 0.632 0.717 0.912 201 0.683 0.002 0.804
1 Verylowfrequency 0 0.476 0.553 0.624 0.732 0.984 49 0.686 0.009 0.196

o] ATlME HTAL AE BARCH ddAs & Woltk g vl 74A 2¢l ths)

AT 22y A 8ol RhEolA ok Atk 83 FpLE w2 W= WS Radif S =
ol BE7}F glojA 02 Fot ool Ha B A7]E 52 A of 239 «uks AT
© AUsATh ffellA 23tz A HA de A Alge B8k g golal 1 W&
= 12 P 3283 v ol A 2450l U ootk T AAlelEelth “o” ihs
< 18, “oler Hkge 008 FAEG o] W & oA AwES WA A F ole
Z-diffusion ©] HRE-S oM a, T, diift®] 27] g AR 99 Hidojxz e HH, A
HEERL corell iRk AE7F WA e do] 2SS AN ‘rol tig A8 WA vyt
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GelAE 9ol 4RR 2, BAFE0I @ WAl HE her BAWSAT, B, 4g
£-& EZ-diffusion(Wagenmakers, van der Maas, & Grasman, 2007) HA Z7] & AA3= ¢ &
oIk MY ARE 949} o] FHFI FABS “daracrcx’ S Ak Bk

239 49

SNUDM 22 49479 ofd A9 Ashe Bith 3 wAls 994 58
Ruclif 5] AFOME @ Holth 1 0 ABe Hyzdle] 48 B 5
€ 9 /1A 2dee 1 e @ ARl AT TS £ o

o
e
rir
u
o

S
1%
o 2
>
rir
o2

#U&—% %&E% §E1 a ‘%”ﬂfii =TE th~ o %ﬂﬁka F= PHS
z27] # A BAE 2=tk o] BYoAE EZdiffusion WHo] WRZ = £
2] kol FAE 7] FE AAIYTh o] PHE 1=W
A= setrEE APNA Feve S-S A H st O ke P 2 @3e =
Al g A gy e FA9T g AEES 719 e E 24 el vnd AAX
Tk o] MM E &Y vlwsly YA = Z2HE Akolo| Aolr) (e
o] MeAge] getd e go] FopRzith 919 W8S AEd Hdo] F& 20 AAH
ATk

Az 5

208 A8 A5A F AR Ybestext, log.xt)o] THEAXITE o] FUEL FF 39 A|A
Hol Utk “best.xt” TPoll= AR}t 7MY & Eojgte sEvHEY @ Eﬂf‘é% FholAlF 7
o] 9tk F 20)& Radliff 59 AF 1S SNUDMOE EA3F Axrt vhe} ok “log.xt”
AeAgEe] 43 A= Al BAA 2 geprE Y] i AEH MR TlolAlF @
o] 71EHth T3 FAE o] BAA Bte AFEE ALt 1 AfEAA % 0.05 pak
9] FlolAlF #HE 7]=HTE Radiff 59 A 18 58 A7 dogxe’E HE 39 tt

rr

(E 2) Ratcliff 52 &Y 12 SNUDMLZ EA5H Zdufet =2oM E0st 24
a pA sz Ter ster driftl drift2 drift3 drift4 eta

SNUDM 0.1426  0.0743 0.0731 04216 0.0891 -0.3252 04518 0.3270 0.2728 0.1174

Ratcliff 0.110 0.056 0.004 0.435 0.159 -0.213 0.396 0.216 0.128 0.070

SNUDM2 ZAZ 2@ 23t AU BHE Racciff 52 $4HTG 27 FHIYL T & &
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33 27 A FAYCh 28l 2HEEY dupE AnFo R A4 FAYL o] THEE
o] AA F8E AL AAAH@7 IA FAHW] W Aolth ol¥ ztolgo] Yot 4
205 Aol FHEY AU v A FAAT S 5 Vs o] 219 FHEGE 2
o] drift2)o] M A1, ol W& Wk wo] 2o FPErft3)0] 7HE Agka Hitho] 29
FE(drift )T e WIEo] tho] 27 T E(drifed)S B2tk Aesld SNUDMP Ratcliff]
A A 257 2189 7] HEHS FYsHA YET

il

Fﬂ

SNUDMZ} o|& =752

MME X2 Hlw

Ag= o] ATtollA ARFE FA 27] A 2 AT FAZHOE St oA ALEH
= e s @S AR F, oAe 7le ol ATlRE 729 A7) el whet wkg
ARbe ALtste] a3k AATEA ok Aldel B ARE deth ARE AAskE dHel
AHeE S EES AA A 0.12, AFYA Hiw 0.06, AZAS Hs) 0.05, A
Esfob whgAs ATNT, 04, AT} WS AR Wlsen 0.1, TNE BFW 03, T
g Ald 2 TR 005 oItk of EANE 20e] AFBIAT} A7} 1003), 5003),
10003, 10000319 AL ATk AT WEATE ARE WG AgaPe, AA4E O
2/ HUE ASE FPUEEE BE FUAshA AT, A4E 2078 ARES o 2
oA 47)3}aL Y& SNUDMI} DMAT(Diffusion Model Analysis Toolbox) “12]1L fast-dm O 2 -3}
AT DMATE Vandekerckhove®} Tuerlinckx(2008)]] 93l 1otH S4tnsy BX Z=ZjsloF
https://ppw.kuleuven.be/okp/soft ware/dmat/ol| A} W& ®ro} ARRSIATE fast-dm BEZF WHEAIZMS S
RYPor BAMEY 4 Q= ZZITHOF Jochen Voss@} Andreas Voss(2007)0l &l 1QEE%l oM,
http://www.psychologie.uni-heidelberg.de/ae/meth/fast-dm/ol 4] U]&] Hro} ALE-S}ST)

B A3}
A3 BEAIZE A B E SNUDMS X3}3h 37}>d Samy BN zzgdoz BAME A=
a9 33 2ok Al Z2ae| A A% gty 93 derHES vus| R, AAAE

E}E}U]Ei(a)b A&7 1003 W) SNUDMO| ug# 0.1304FEFHA} 0.0212)2 FAH3IHN AL fast-dm

£ 0.1448(0.0142), DMATE 0.3490(0.0843)°] 1 th. DMATS] -9~ A847} 5008]Q of AA A&
e El@7t Bt 0.1541EFHAF 0.0600 2 FAEJT A7 10039 W AR 1)
of gt 371A TR IAES] F4 A= SNUDMo| HHF 0.0652(FFH A} 0.0200Q 3L fast-dm-S
0.0630(0.0058)¢] AT, DMATE 0.2852(0.0854H)F F8%E ZA¥E HIATE. DMATE= A7} 5003
A w 2Z FHg 0.090000.050) 0.2 FAHBIATE I 1008 AlPolM AFHEE 2 w3 A
Zvol| th3t FtelulE] HHT.)= SNUDMO| HH 0397 (EF=HA} 0.0366)2 AT faste-dm}

- 13 -



QIX|nfet, FB31H™ A=

DMATE 593 stgbulelo] thal] ZH2 0.4178(0.0176), 0.4235(0.0477)¢) 4 A#RE Bt npzt
THAE A F7E 1003]Q1 AE A EF &) SNUDMOA B 03312 FHAL 0.0499),
fast-dmol| 4] 0.3291(0.0330), DMATOA] 0.3750(0.0805) 0.2 FAHEUCE AAE WA AEE
SNUDMS X3 37k4] 4ty &4 2903 B43% A Al 2L o) DMAT7}
A sy gs 3A FEee e wie AR As A4 A AREAE AderHES
Z FAsE BEs Bon, 53 Afgvt B Afol 123 S ¥ & RogEda &
T Utk & SNUDM2 A7t AS Zfole ZA Ad Fr|EE fast-dmIe= HIS3E hS,
DMATHUT Zte gro® FAF o A7t B2 Fdde Al = 25 HIsH s HE
FA 3.

o o .
O snudm o O snudm
- fastdm fastdm
24 1 O DMAT O DMAT
I
i @ |
] o
'
I
< | '
o
© |
o h
o | 8
o & '
+ ° ° i -
< - o
N1 o ° T - ° - °
© T T T
- 8 ke T é%E S= 3
é% - — . Tt T T T L
h + <+ = =] o
o
o
Q o |
o o
number of number of
trials = 100 500 1000 10000 trials = 100 500 1000 10000
i)
o o -
O snudm ' O snudm
- fastdm | fastdm
| O DMAT H O DMAT
< ! - :
o 1 o | : -
i S 1 1
I I |
I ' |
I 1 I
] 1 T
I | I
™ 1 1 9
(<] - | ! <]
o 1 T
94 I
¥ oS :
: o ' ! T
o | ° 1 H -
° L o | 1 T T i -
; ; -
2 - Bini
. 3
-] - ° - . - s
o ' ! o
- ° i
R - © i ! + !
T o Lot . ' 7 i
o g = S + 4 4
© o
number of number of
trials = 100 500 1000 10000 trials = 100 500 1000 10000
=] el
(33 3) ddE Az =4 21t
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O snudm T O snudm
fastdm 3 | fastdm
O DMAT s | O DMAT
©
© ['e}
N - 1
=}
T -
I i
! o ] o
o T S 4 I
< oL | - B T
5 © =t L oS 5 !
3} = % T
- i i
I
H T
L]
2 r| 2] .
g i - D i
0
8
o
o | g | L
o g -
number of number of
trials = 100 500 1000 10000 trials = 100 500 1000 10000
w |
°© ° O snudm
fastdm
O DMAT
g
]
«
S
S
°
N
(=} o
-
|
i
- 4 h o
s T o 1
2! | s
=0 °
o 4
S
number of
trials = 100 500 1000 10000
=] 247 @
(O% 3) ddE Xz =4 2ot (A=)

o] AFoiE £ AFAEC] WE Radiff FAIRFO AEL BAEF SNUDMS £7] T
o] ¥4 ZEIge ARl Al FAAA L FAYAYE TARA B, AREE v
¥ Simplex) FAE HA AT o] EFE WA EAT Radiff 520049 AF 19 BF&
setulg o] sfedo] AgAbEe] Eudgk el Ao Zgtn MY ARE e BAETEN
FrARHA 43t As AT o] ZEIL 7|Ee] BA R} Hlwsle FoRTE FQ
HEE AEH o] oz whol ALgo] Helsit.

SNUDM A|zte] ojoj= shatgA o] FARZE WA 9S(likelihood)S T-5H= DMATS} Hu| &
WA Ao ZAXE IEE fas-dmT TEo] TAYAV|E nlgoz § nd BM T
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SNUDM7} vl 97] wj&ol] AFAEo] s AHste 7 met 1o st E+&
& g JIES & sfte] BAETT) nfdatE ot

SNUDMO A& of2]l =] &2 ZEo] vt FHE 7]E(drift criterion) I}2}H|Ei(Starns,
Ratcliff, & McKoon, 2012)7} F-A= o] A &gk, HEo] T4 7 Rkl A8 Ao} Sagke
g Mg WHE FUkelol & Aotk Yoyt oe] 537 et HA3 HES A&A &
79 A& Fook & Zojm 1YY A2 AAGPUHE HA Ao £55 0|5 Bad I
271 Aok

B AFAEL o] =771 8 d7E0] ol WIFeE JY rhet 2Eolds 30 H7|
E vk o E U AEE =7 AlFd EAFC] HY|E vigth

i
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(Abstract)

Analysis Program for Diffusion Model: SNUDM

Koh, Sungryong"? Choo, Hyeree” Lee, Dajung”
"Department of Psychology, Seoul National University

*Cognitive Program, Seoul National University

This paper introduces SNUDM, an analysis program for Ratcliff's diffusion model, which has been one
of the most important models in cognitive psychology over the past 35 years and which has come to
occupy an important place in cognitive neuroscience in recent years. The analysis tool is designed with the
basic principles of easy comprehension and simplicity in use. A diffusion process was programmed as the
limit of a simple random walk in a manner resembling Ratcliff & Tuerlinckx(2002). The response time
distribution of the model was constructed by simulating the time taken by a random walk until it reaches
a threshold with small steps. The optimal parameter values in the model are found to be the smallest
value of the chi-square values obtained by comparing the resulting distribution and the experimental data
using Simplex method. For simplicity and ease of use, the input file used here is created as a file
containing the quantile of the reaction time, the trials and other information. The number of participants
and the number of conditions required for such work programs are given in a way that answers the
question. Using this analysis tool, the experimental data of Ratcliff, Gomez, & McKoon(2004) were
analyzed. We found the very similar pattern of parameter values to Ratcliff et al.(2004) found. When
comparing DMAT, fast-dm and SNUDM with the generated data, we found that when the number of
trials is small, SNUDM estimates the boundary parameter to a value similar to fast-dm and less than the
DMAT. In addition, when the number of trials was large, it was confirmed that all three tools estimate

parameters similarly.

Key words : cognitive psychology, diffusion model, analysis program, random walk
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Ratcliff, Gomez, & McKoon(2004)2] A& 19] £48 9

How many subjects? 1

How many conditions? 4

Time interval(1: 1msec, 2:0.5ms, 3:0.1msec, 4:0.05msec)?”) 2

Least Sample Size(5,6,7,8,9 etc) 5

Do you want to search the space for(sz, ster, eta) greater than O(No: 0, Yes-Minimum: 1, Yes-Penalty 2)”) 2
Do you want to use initial values from EZ-diffusion(1), EZ with noise(2), or all randoms(3)(1, 2, 3) 3
Do you want a to vary depending on conditions:(1 or 0)”) 0

Do you want z to vary:(1 or 0)”) 0

Do you want sz to vary:(1 or 0)”) 0

Do you want ter to vary:(1 or 0)”) 0

Do you want ster to vary:(1 or 0)”) O

Do you want drift to vary:(1 or 0)”) 1

Do you want eta to vary:(1 or 0)”) 0
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553

Ratcliff, Gomez, & McKoon(2004)2] A&12] 2432 7] ‘best.ext’ TFL 3} “log.ext’ THY

2-1. ‘best.ext” Y

Sub MChi a z sz ter ster drift1 drift2 drift3
drift4 eta
1 88.63 0.1426 0.0743 0.0731 0.4216 0.0891 -0.3252 0.4518 0.3270

0.2728 0.1174

2-2. ‘log.xe’ T
Wed Oct 11 21:09:11 2017

How many subjects:1
How many conditions:4
Time interval 2: 0.5msec
Least Sample Size: 5

Constrained Search is : 2

YESEZ is : 3

Sub MChi a z sz ter ster driftl drift2 drift3
drift4 eta nfe nitr

1 0.1259 0.0629 0.0009 0.6051 0.0005 -0.4326  0.2913 0.2864
0.4899 0.0047

1 318.72 0.1276 0.0694 0.1053 0.4619 0.0877 -0.3366 0.3006 0.3679
0.5045 0.0861 511 250

1 0.1087 0.0544 0.0040 0.4787 0.0032 -0.3138 0.3072 0.3495
0.4200 0.0008

1 159.28 0.1261 0.0660 0.0900 0.4475 0.0615 -0.2621 0.4283 0.3480
0.3120 0.0692 476 250

1 0.1041 0.0520 0.0044 0.4491 0.0037 -0.3941 0.3948 0.4378
0.3175 0.0038

1 113.23 0.1506 0.0816 0.0820 0.4210 0.1139 -0.3516 0.4403 0.3123
0.3136 0.1026 483 250

Additional Search

1 0.1506 0.0816 0.0820 0.4210 0.1139 -0.3516 0.4403 0.3123
0.3136 0.1026

1 88.63 0.1426 0.0743 0.0731 0.4216 0.0891 -0.3252 0.4518 0.3270
0.2728 0.1174 514 250

1 88.63 0.1426 0.0743 0.0731 0.4216 0.0891 -0.3252 0.4518 0.3270

0.2728 0.1174

Chi™2(34) = 55.7580,
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