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Introduction and an application of the method of successive intervals:
Focusing on scaling blameworthiness of behaviors

Yuhwa Han Wooyeol Lee

Department of Psychology, Chungbuk National University

The current study was conducted to i) introduce the method of successive intervals, a stimulus-centered scaling
that has not received much attention in psychology, i) show that it can be applied to measure the
blameworthiness of behavior, and iii) demonstrate the scaled behaviors could be applied to measure an
individual’s  psychological property. The authors classified psychometric methods and introduced several
stimulus-centered scaling methods. The usefulness of the method of successive intervals was discussed by
comparing those stimulus-centered scaling methods. In order to find the scale value of the stimulus and the
boundary of the response category, the method of successive intervals determines the relative positions of all
stimuli and response categories based on the proportion of raters who responded to each response category to
individual stimuli. In Study 1, a list of 33 morally justifiable behaviors was constructed from existing studies.
Then, scale values of the blameworthiness of the behaviors were calculated (N=500). As a result, the scale
values of behaviors prohibited by law were higher than others. On the other hand, the scale values of
behaviors that could not be punished but could be perceived as bad were relatively low. In Study 2, the
representation of innocence (representation of ‘innocent’), meaning people’s psychological representation of ‘not
blameworthy’ was measured (N=108) based on the scale values obtained in Study 1. The relationship between
the representation of ‘innocent’ measured by the list of behaviors and related variables had a theoretically
predictive direction. These results show that the scale values of stimulus based on the method of successive
intervals can be applied to measure individual’s psychological attribute related to the stimulus. This study is
expected to allow researchers to consider various scaling methods by showing the applicability of the method of

successive intervals that have not been used frequently by researchers in psychology.

Key words : psychometrics, stimulus-centered scaling, the method of successive intervals, blameworthiness, representation of

‘tnnocent’
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thurstone<- function(data, ncat){

# dimensions
nperson<- nrow(data)
nitem <- ncol(data)

dAAze] Pe HE
freq<-matrix(nrow =nitem,ncol=ncat)
for(r in 1:nitem){
for(q in 1:ncat){
greq[r,q}< - length(datal ,ridatal,r}==q})

I
# 2 WEAB 24 We
prop<- freq/nperson
# cumulative proportion
cump<-matrix(nrow =nitem,ncol=(ncat+1))
cumpl,1}<- prop{,1}/2
cumpf{,2}<- prop[,1}
for(q in 2:ncat){
cump(,(q+1)1<- cumpf{,ql+prop{,ql

cumpl,(ncat+1)}<- cumpf{,ncat}*0.5+0.5
z<- gnorm(cump)

# 3. REH T A7) A&
z.int<- matrix(nrow =nitem,ncol=ncat)
for(q in 1:ncat){

z.int[,q}<-z{,(q+ 1)}-z[,q}

# NA for extremely low frequent category

for(q in 1:ncat){
z.intfcumpl,q}1<=0.01,q}<-NA
z.intfcumpl,(q+1)}>=0.99,q1 <-NA

# 4. X 2=
# summary table
sum <-colSums(z.int, na.rm="T)
f<-function(a){
sum(lis.na(a))

n<-apply(z.int,2,f)

ave<- sum/n

cum.ave<- numeric(0)

for(q in 1:ncat){
cum.ave[q}<- sum(ave[l:q})

# category at 50%

medcat<- numeric(0)

for(r in 1: nitem){

I}nedcat[r} <-length(which(cump{r,}1<0.5))

# calculate scale value
cum.avel <- ¢(0,cum.ave)
I1<- numeric(0)
catsize<- numeric(0)
cump.med<- numeric(0)
p-med<- numeric(0)
for(r in 1: nitem){
# 1
I{r}<-cum.avel{medcat{r}}
# category size
catsize[r}<- ave[medcat{r}}
# cumulative proportion at previous category
cump.med{r}<- cump{r,medcat{r}}
# proportion at the category
p-med{r}<-
cumplr,(medcat{r}+1)}-cump{r,medcat{r}}

scale.value<- 1+((0.5-cump.med)/p.med)*catsize
adj.value<- scale.value-min(scale.value)

# 5. Uld I F<l

modelz<- matrix(nrow=nitem,ncol=ncat+1)

for(r in 1: nitem){
modelz{r,}=-scale.value[r}+cum.avel

modelp<- pnorm(modelz)
fit= mean(abs(cump-modelp))

#### SAVE RESULTS
x<- list(adj.value, cum.avel, fit)
names(x)<- c("scale value","upper boundary","fit")

return(x)
HUBHHABHAAHYHABHHAHBHAARHH
HUBHAABHARHBHABHHAH

}  #END OF FUNCTION
HUBHHABHARHBHABHHAH
HUBHHABHARHBHABHHAHBHAARHH
HUBHAABHARHBHARHHAH
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SlR3t- 019Y / HEA ZHABo| Aot 28l dEe| v 7isN 588 sS4
22 2-2 HIgE

- HESH T
1 2 3 4 5 6 7 8 9
0.002 0.002 0.008 0.006 0.024 0.044 0.058 0.072 0.784
2 0.002 0.002 0.002 0.016 0.03 0.04 0.052 0.07 0.786
3 0 0.008 0.006 0.016 0.048 0.062 0.186 0.17 0.504
4 0.004 0 0.004 0.012 0.034 0.04 0.092 0.154 0.66
5 0.02 0.002 0.01 0.014 0.06 0.054 0.14 0.152 0.548
6 0.004 0.002 0.002 0.008 0.026 0.07 0.142 0.174 0.572
7 0.006 0 0.002 0.004 0.048 0.066 0.082 0.138 0.654
8 0.002 0.004 0.006 0.02 0.048 0.07 0.156 0.164 0.53
9 0 0.004 0.008 0.006 0.032 0.084 0.17 0.146 0.55
10 0.002 0.002 0.006 0.01 0.03 0.07 0.102 0.146 0.632
11 0 0.006 0 0.01 0.05 0.084 0.172 0.212 0.466
12 0.016 0.004 0.01 0.016 0.07 0.066 0.092 0.132 0.594
13 0.002 0.004 0.008 0.002 0.042 0.052 0.088 0.102 0.7
14 0.008 0.006 0.006 0.022 0.108 0.108 0.172 0.186 0.384
15 0.006 0.012 0.022 0.03 0.11 0.114 0.21 0.206 0.29
16 0.194 0.08 0.064 0.062 0.196 0.094 0.066 0.072 0.172
17 0.008 0.004 0.01 0.014 0.048 0.062 0.102 0.114 0.638
18 0.04 0.042 0.06 0.074 0.242 0.154 0.162 0.102 0.124
19 0.688 0.08 0.032 0.016 0.046 0.044 0.034 0.028 0.032
20 0.456 0.112 0.084 0.048 0.164 0.054 0.024 0.028 0.03
21 0.204 0.092 0.104 0.112 0.218 0.064 0.072 0.042 0.092
22 0.208 0.12 0.106 0.098 0.222 0.08 0.066 0.042 0.058
23 0.056 0.05 0.09 0.12 0.33 0.142 0.124 0.04 0.048
24 0.636 0.102 0.038 0.038 0.078 0.034 0.04 0.016 0.018
25 0.014 0.012 0.014 0.024 0.072 0.078 0.124 0.154 0.508
26 0.456 0.126 0.092 0.056 0.09 0.044 0.056 0.024 0.056
27 0.02 0.004 0.016 0.014 0.046 0.068 0.112 0.134 0.586
28 0.082 0.03 0.054 0.048 0.258 0.17 0.134 0.064 0.16
29 0.01 0.002 0.01 0.022 0.082 0.12 0.218 0.182 0.354
30 0.012 0.008 0.01 0.024 0.11 0.122 0.196 0.164 0.354
31 0.064 0.04 0.082 0.096 0.272 0.152 0.142 0.068 0.084
32 0.01 0.006 0.026 0.056 0.15 0.178 0.184 0.172 0.218
33 0.012 0.008 0.042 0.04 0.176 0.2 0.242 0.116 0.164
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Lla i
H3

1 2 3 4 5 6 7 8 9 4
1 0.001 0.002 0.004 0.012 0.018 0.042 0.086 0.144 0.216 0.608
2 0.001 0.002 0.004 0.006 0.022 0.052 0.092 0.144 0.214 0.607
3 0 0 0.008 0.014 0.03 0.078 0.14 0.326 0.496 0.748
4 0.002 0.004 0.004 0.008 0.02 0.054 0.094 0.186 0.34 0.67
5 0.01 0.02 0.022 0.032 0.046 0.106 0.16 0.3 0.452 0.726
6 0.002 0.004 0.006 0.008 0.016 0.042 0.112 0.254 0.428 0.714
7 0.003 0.006 0.006 0.008 0.012 0.06 0.126 0.208 0.346 0.673
8 0.001 0.002 0.006 0.012 0.032 0.08 0.15 0.306 0.47 0.735
9 0 0 0.004 0.012 0.018 0.05 0.134 0.304 0.45 0.725
10 0.001 0.002 0.004 0.01 0.02 0.05 0.12 0.222 0.368 0.684
11 0 0 0.006 0.006 0.016 0.066 0.15 0.322 0.534 0.767
12 0.008 0.016 0.02 0.03 0.046 0.116 0.182 0.274 0.406 0.703
13 0.001 0.002 0.006 0.014 0.016 0.058 0.11 0.198 0.3 0.65
14 0.004 0.008 0.014 0.02 0.042 0.15 0.258 0.43 0.616 0.808
15 0.003 0.006 0.018 0.04 0.07 0.18 0.294 0.504 0.71 0.855
16 0.097  0.194 0274 0338 0.4 0.596 069 0756 0828 0914
17 0.004 0.008 0.012 0.022 0.036 0.084 0.146 0.248 0.362 0.681
18 0.02 0.04 0.082 0.142 0.216 0.458 0.612 0.774 0.876 0.938
19 0344 0688  0.768 0.8 0816 0862  0.906 0.94 0968 0984
20 0.228 0.456 0.568 0.652 0.7 0.864 0.918 0.942 0.97 0.985
21 0.102 0.204 0.296 0.4 0.512 0.73 0.794 0.866 0.908 0.954
22 0.104 0.208 0.328 0.434 0.532 0.754 0.834 0.9 0.942 0.971
23 0.028 0.056 0.106 0.196 0.316 0.646 0.788 0.912 0.952 0.976
24 0.318 0.636 0.738 0.776 0.814 0.892 0.926 0.966 0.982 0.991
25 0.007 0.014 0.026 0.04 0.064 0.136 0.214 0.338 0.492 0.746
26 0.228 0.456 0.582 0.674 0.73 0.82 0.864 0.92 0.944 0.972
27 0.01 0.02 0.024 0.04 0.054 0.1 0.168 0.28 0.414 0.707
28 0.041 0.082 0.112 0.166 0.214 0.472 0.642 0.776 0.84 0.92
29 0.005 0.01 0.012 0.022 0.044 0.126 0.246 0.464 0.646 0.823
30 0.006 0.012 0.02 0.03 0.054 0.164 0.286 0.482 0.646 0.823
31 0.032 0.064 0.104 0.186 0.282 0.554 0.706 0.848 0916 0.958
32 0.005 0.01 0.016 0.042 0.098 0.248 0.426 0.61 0.782 0.891
33 0.006 0.012 0.02 0.062 0.102 0.278 0.478 0.72 0.836 0918

T TS EE0 WH3Y 1002 %7]E.
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SHReH- 0|RYE / HEA ZHEHo| Avlet &8 dEel H|HVtsN FHE sS4
F52-4 787E
g

1 2 3 4 5 6 7 8 9 4
1 -3.090 -2.878 -2.652 -2.257 -2.097 -1.728 -1.366 -1.063 -0.786 0.274
2 -3.090 -2.878 -2.652 -2.512 -2.014 -1.626 -1.329 -1.063 -0.793 0.272
3 NA NA -2.409 -2.197 -1.881 -1.419 -1.080 -0.451 -0.010 0.668
4 -2.878 -2.652 -2.652 -2.409 -2.054 -1.607 -1.317 -0.893 -0.412 0.440
5 -2.326 -2.054 -2.014 -1.852 -1.685 -1.248 -0.994 -0.524 -0.121 0.601
6 -2.878 -2.652 -2.512 -2.409 -2.144 -1.728 -1.216 -0.662 -0.181 0.565
7 -2.748 -2.512 -2.512 -2.409 -2.257 -1.555 -1.146 -0.813 -0.396 0.448
8 -3.090 -2.878 -2.512 -2.257 -1.852 -1.405 -1.036 -0.507 -0.075 0.628
9 NA NA -2.652 -2.257 -2.097 -1.645 -1.108 -0.513 -0.126 0.598
10 -3.090 -2.878 -2.652 -2.326 -2.054 -1.645 -1.175 -0.765 -0.337 0.479
11 NA NA -2.512 -2.512 -2.144 -1.506 -1.036 -0.462 0.085 0.729
12 -2.409 -2.144 -2.054 -1.881 -1.685 -1.195 -0.908 -0.601 -0.238 0.533
13 -3.090 -2.878 -2.512 -2.197 -2.144 -1.572 -1.227 -0.849 -0.524 0.385
14 -2.652 -2.409 -2.197 -2.054 -1.728 -1.036 -0.650 -0.176 0.295 0.871
15 -2.748 -2.512 -2.097 -1.751 -1.476 -0.915 -0.542 0.010 0.553 1.058
16 -1.299 -0.863 -0.601 -0.418 -0.253 0.243 0.496 0.693 0.946 1.366
17 -2.652 -2.409 -2.257 -2.014 -1.799 -1.379 -1.054 -0.681 -0.353 0.470
18 -2.054 -1.751 -1.392 -1.071 -0.786 -0.105 0.285 0.752 1.155 1.538
19 -0.402 0.490 0.732 0.842 0.900 1.089 1.317 1.555 1.852 2.144
20 -0.745 -0.111 0.171 0.391 0.524 1.098 1.392 1.572 1.881 2.170
21 -1.270 -0.827 -0.536 -0.253 0.030 0.613 0.820 1.108 1.329 1.685
22 -1.259 -0.813 -0.445 -0.166 0.080 0.687 0.970 1.282 1.572 1.896
23 21911 -1589  -1.248 0856  -0479 0375  0.800 1.353 1.665 1.977
24 0475 0348  0.637 0759  0.893 1.237 1.447 1.825 2097 2366
25 -2.457 -2.197 -1.943 -1.751 -1.522 -1.098 -0.793 -0.418 -0.020 0.662
26 -0.745 -0.111 0.207 0.451 0.613 0915 1.098 1.405 1.589 1911
27 -2.326 -2.054 -1.977 -1.751 -1.607 -1.282 -0.962 -0.583 -0.217 0.545
28 -1.739  -1392  -1216 0970 0793  -0.070 0364 0759  0.99% 1.405
29 2576 2326 2257 2014  -1706  -1.146  -0.687  -0.090 0375 0927
30 -2.512 -2.257 -2.054 -1.881 -1.607 -0.978 -0.565 -0.045 0.375 0.927
31 -1.852 -1.522 -1.259 -0.893 -0.577 0.136 0.542 1.028 1.379 1.728
32 -2.576 -2.326 -2.144 -1.728 -1.293 -0.681 -0.187 0.279 0.779 1.232
33 -2.512 -2.257 -2.054 -1.538 -1.270 -0.589 -0.055 0.583 0.978 1.392
T F0RE ERo MFH 1002 17]1%. NAT ¥hgo] gl&S v

- 665 -



= 3 ¥y

Pl e P59 vlitsd A=A

T

ik qs
A 20t} 30tH 4ot S0th 4 WA
1 oojze #dd AL &7 AHA 3.116 3.085 2.909 3.157 3431 2.956 3.232
2 2 Al AFAE A2 FHElr o3 3.118 3.098 2.880 3.201 3.360 2.969 3.225
3 Fo EAEs deka 2689  2.624 2547 2788 2746 2520  2.804
4 AN ATl BEH HE Hy) 2972 2936 2767 3044 3194 2803  3.091
5 Aale oo b Al ¥ 2785 2.807 2462 2915 2895 2585 2925
6 ARA FRAT 3] 2831 2795 2576 2958 2986 2.693 2918
7 ohlicg®) 9wk 9971 2965 3.005 2805 2937 3064 2797  3.080
8 5% Eolgte AL duAT Y] 2,747 2.714 2,562 2.816 2.895 2.554 2.880
9 FAE AFE F3 A FANA LA &) 2789 2.807 2576 2880 2763  2.601 2918
10 A8 2931 2.954 2.692 2.969 3.164 2.737 3.070
11 888 WA &3 dFas o&s}7] 2619 2.620 2446 2658 2705 2455 2748
12 Aufuj 2.870 2.897 2.656 2.855 3.164 2.472 3.131
13 ulekF 2AE) 3.024 2.963 2.848 3.077 3.296 2.838 3.159
14 AR W7 2447 2476 2294 2437 2534 2349 2484
15 i1 o]oS 93] ARLE}) 2299 2236 2167 2362 2321 2121 2398
16 Al 1.270 1.088 1.164 1.309 1675 1.289 1.141
17 mgdziel g 2940  2.865 2692 3035 3296  2.662  3.136
18 F¢ =& 1 7t 1.623 1.572 1.325 1.781 1771 1.486 1.685
19 oz At 571 0.000 0.000 0.008 0.000 0.000 0.000 0.000
20 olE 0372 0339 0330 0417 0422 0527  0.196
21 g 0979 0973 0829 1008 1006 1079  0.832
22 Aol 93t Aol 0928 1021 0863 0725 0935 0815 0958
23 AT £FS REFH 3PV 1.295 1328 1.024 1.361 1413 1.223 1.277
24 oo} x9lo] AL SojFy) 0061 0041 0000 0077 0243  0.037 0077
25 AWE AFoA AAF 15E F7) 2.698 2.700 2.331 2.842 2942 2.486 2.864
26 3] wlglE sl 0362 0354 0274 0310 0598 0332 0376
27 =97 Qe AUy 55 gAY BF37] 2856 2.831 2656 2969 2844 2610 3.030
28 Hl AREOl A Bast do] V|5 VI=E] 1.585 1517 1.394 1.627 1.879 1.557 1511
29 79 QRE INAHOE Hde}y] 2381 2.485 1985 2473 2551 2196 2499
30 REE AHEY 3= oM 22w Y& ¥AdE 7] 2348 2.355 1.987 2.560 2356 2.192 2455
31 U] BERS SojZ A7 REg Ads) 1422 1377 L1125 1.551 1.633 1308 1451
32 Aol = AelA F21d 2L ) 22E A 2055 2064  1.677 2227 2285 1923 2099

Eole] #7]

33 % AT e} 1.923 1.903 1577 2059 2113 1.843 1.922
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