Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2017.28.5.1021
Information Science Society gt o] 8] A B }-8}3] 7]
2017, 28(5), 1021-1026

A5A WS 2 £ A ERE Aol =Y w3z

B DR
ety AR5 A st
A4 2017d 8€ 21, 4 2017d 9€ 144, AAEA 20173 9€ 19¢

o

B3, A%}, A% 5 oy RollA BEH L ERE APL WSt AYASEe] Arhe) of
e o

3 glek. o =

o]

A3

AR g gl o)) FA W

(1996)°] 2AMH ZF
Y EEE JEES T¢ IE 7

1. A&
313k A, AEF 5 o] HopolA] B8E= E3HE A (mixture experiments)2 WhSH 7} E3)
+E o o3 Jee

Z2] A& (components, ingredients) ¢l A 8H
s Ao Jdon P24 Tl AT

=
o) ArjFo] o rjael Eghul
Al
— H =
Setel o] PRl wgMSEo] Yom thRE AFREE /HYST APRYLS 285 o]
o]

i)
2
>
rlr
o
1)
Jo
Lo
2
s
R
2 1o
Lo
o

M o2
£ o of
T
i)

gl

kel
[
N
Ae
el
ofi
)
2
ot
KL ooff 3 9
o e o2 ot kI rr

St FF WA oot 2L A BEWG AE o] PRE vre
to] WISl P 2 (generalized linear models)S 2-§3lo] B4 4= 9lt}. Chen 5 (1996)2

AA| Bl thst EFE AFoA Scheffed] HE 2Tt RHF ] APAFES] vAdE SAS
317] 915l dieteZ AAIH Becker (1968)2] AR HES A HL-EL] A3 A3 (linear predictor)
2 Agote] TF HH o7 WSt o|FEXE Sl JHAsta EAAEIARYS A5
AR, 22 Al sl Akay<} Tez (2011)& 3AEE 13t BPEA Y] B4 Aduigo

3
= h=4
o3 MFS A 2ALGIY ARG LS FAHH oz AA AT
Bol A wguse) ERE ARENS 448 Ry 445w AL webs
f (
o

EUO %“l = = o
o] &83l= Zo] gon, o] =RANAE £U% A o tig EFE Ao Chen 5 (1996)3
3}

] ) S
Akay 2} Tez (2011)7} AAS ZA2EHIARHES BF FES (classification accuracy) 7|5 Ab
L3t vwsty FAEE THste] EXN2HSPARAE I AES. £FE AYY 7=
Scheffe?] A& 2x1t}3kR &3} thoko 2 AAH Becker (1968)9] $ARHE] thaf the 28004
Astal, A48 v-EHsE Z2Ee AR Chen 5 (1996) 0] 2708 $F A Eo] st E3FE 4
ZAA5E 380A EAsta A3 At
T 20159 % Zghstn a4 sted 72 duz A7age(Beis
1 (200-701) Z9= £1A ZAdedl, Favstn ZREAS, w4

E-mail: jikim@kangwon.ac.kr




1022 Jung Il Kim

T2 APolM e A&l ¢ B A dE vEe v 2 UEhiY ¢7le] AEhle2 o
KR

14+ xe+ +axq=1,2;,>0,i=1,2,....,q. (2.1)
ol TE AF AFFTL (¢ — H)AE AZH 2 (simplex) %—Z}OIE’% Cornell (2002) 914 Al
A8 Hhs) 29l 2 £ AR Al FoIAE APEDE AEA
19 SEA BONGN S B AREAS ol AU ALY AU 9% AHAL 4
‘]

o
R
o
o
2
ox
H e
odt
i)
2
f
o
Kl
o
o
N
5 o
"
¢
My
rlo
1>
o
fu g
T
k)
=
oo

T 9 mRe shle AReET g 4uuese) WARA BAE Yehix 2ot 4g B
$halo] Becker (1968)% T3} 22 3717 Wele] B L Aaisict.

H1: E Zﬁzmz‘FZZﬁz]mln xhx])

i=1i<j

q—1 ¢q

H2: B(Y Z Biwi+ > By xmf;] (2.3)

=1 1<j

q—1 q

H3:E(Y Zﬂszz+22ﬂu xlx]

=1 i<j
3 AkaySh Tez (2011)% BHAES Teoke] Tha3} o] shte] ARH &3} ohe ARu| &5 v
S ANz AR Haste] ARgshs WS tde® A ST

1 £ (mammary gland tumors)] X J3rg A3 TFE Ao #H3F A2 7} Chen

5(1996)0] 275 0] Yor] Table 3.10] e} ek o] ARE AW (21), BEHE (22), 492

>

GA FHell tisiA Al 71 Aol ZEA AW, @<=, AF2 (fat, carbohydrate, fiber)o]
uls



A comparison of models for the quantal response on tumor incidence data in mixture experiments 1023

(w3) @2 H]Eo] A2 T2 971 274 ZZollA F 30ute] 5 £%¢] #=F A 4 (tumor)E Y
ERdith AA ARoA £3E JEEY vE2 o 22 270 E AgE A

0.133 <z <£0.701,0.267 < 2 < 0.863,0.003 < 23 < 0.050, 21 + 2 + 23 = 1.

Table 3.1 The number of mammary gland tumors observed in 30 rats

component proportions

Group Fat(z1) Carbohydrate(zz)  Fiber(zz)  Tumor
1 0.175 0.775 0.050 17
2 0.153 0.820 0.027 15
3 0.133 0.863 0.004 17
4 0.491 0.470 0.039 24
5 0.440 0.538 0.022 21
6 0.390 0.607 0.003 23
7 0.701 0.267 0.032 18
8 0.638 0.343 0.019 23
9 0.576 0.421 0.003 26
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logit(7t) = —0.102z1 — 0.875x2 — 1.906x3 + 8.152z1x2 — 23.831x123 + 2.49Tx223. (3.4)
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Table 3.2 Logistic regression models with classification accuracy

Models summary of classification accuracy

Min. 1st Qu. Median Mean 3rd Qu. Max.

(3.1) 0.5093 0.5153 0.5172 0.5171 0.5188 0.5257

(3.2) 0.6060 0.6093 0.6108 0.6110 0.6121 0.6188

(3.3) 0.5103 0.5137 0.5151 0.5151 0.5163 0.5212

(3.4) 0.5049 0.5114 0.5137 0.5139 0.5159 0.5218
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Abstract

Mixture experiments are commonly encountered in many fields including food,
chemical and pharmaceutical industries. In mixture experiments, measured response
depends on the proportions of the components present in the mixture and not on the
amount of the mixture. Statistical analysis of the data from mixture experiments has
mainly focused on a continuous response variable. In the example of quantal response
data in mixture experiments, however, the tumor incidence data have been analyzed
in Chen et al. (1996) to study the effects of 3 dietary components on the expression
of mammary gland tumor. In this paper, we compared the logistic regression models
with linear predictors such as second degree Scheffe polynomial model, Becker model

and Akay model in terms of classification accuracy.

Keywords: Classification accuracy, logistic regression, mixture experiments, quantal

response, second degree Scheffe polynomial model.
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