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On the basis of this experimental evidence and upon the results of others (8, pp. 542-548, 28,
pp. 71-91), it seems justifiable for experimental purposes to assume that attitudes are
distributed fairly normally and to use this assumption as the basis for combining the different
statements. (1) » 77— b 1932 : 22)
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ARE T B,

X, = Xyt u; with u; ~ N(O,a,f) for 1t = 12,..,n (9)

P2 Ludd) v h— FROSEICERNT 2BRIOREERT, BR2EBEOMTRE
Hu,u (1 # DIFEWVIZMITI L, &5 ICRREE IO, O ELIEHe, E DIV LT
W3E9 5, MEENEDD Y v A—FRIEET—Y DX T —)LIZX > THRENT A—-F
DEOENENT DI EEETHHENDH D, Lizhos THEENY v i— MNIEE T —
Xy DAT =N EEDDE, B REEL S 5123451 ED2 & THUITHINT B X7 —
)V OWEEBX, WREEI N, TR U TREUST A—FB 8,80 EDEHEEXD, L
L. Uvh— b IIEBFT - X, 2w ZNEL TWS Z EIZEDDIRRN,
L7t TEBOHEICHWSNAEIFEFIVIRDO L D12/ 5,

Y, = B, +B,( Xy —u,) +B: Xz te;
Y, =5, +32X21+63X3z+( —Byu;te; )

Y, = 51+182X2*i+:33X3i+5; (10)

2) HAEHPIERREH NP BRETH L ICL > THANREERE 7V EHHANBRBBRETVEV > LD
CXBIT 3858653, HAEHPBEEROBERHUATHOT -2 (M5 ETHRATORKEL B,
COmERE AEFIVERENIRETHY . WThOBELEER/N 2EHTRIRRBETRETR
E5 B, LA > THAMNBERBETVE L TH-L TV 3,

3) Uvh— bUBEEF -2 2 HAZTHICAV 2B IHBATEIBEEN TCH I EEBHKRT S, Lp-T
PMARBDOT -2 (5 ETHBRETOREE 4 5,
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7=1Ele; = By e THb, (10) ANEROHTEITHWSNSEIFETILERL T
2, (9) RTRTEICX, Eu,ENHMELTWAEZENS, (10) RICBTFBX, &6 &
ZHEBE T 2R LD, ORI ITHALE S HILEEDSHBEL TWaE5HE, BRE/NT A—
5 DFE RN 2 FHEERBIIAREEEZ RN, —BHE LD, 20X RHERIZERTICS
WT IEEO#ZE (errors in variables) ] E L THIGNTWABETH 5., Mrltd —EE
HMNK D IEE B/ 2 FHEEICED ERAHIE. HRDEZAEENETRWHEER
BICHEDSHERICR S, SHRTF—FO0mN TERME 2L TE5T., MRT—%
ELTHROWD ZENTERWED Y v h— MNIIEHT — % OHEIE, fR2 OB EIIMm
OTHEANIIZD, #HRmOEEHIETETEI D,

KIFAEBOBERZDOBBICHLT 2HEEEZEA THLD, B<ALSNTWDHEEEITE
EEBETH D, LiAL, Jyh—MEET -5 Z2H0WSHHER OO DEIEERZE
ROFBZEEBRNETH D, FOLDBBEELENH S5, DIHIU v -7
=B ETOLENENNS THD, TOLIBREENENNS ) v — AT >
r—NRABEETRODONEETH 5,

ZNTRY v H— IEE T — 4 ZEFORAZBRICHANS Z &idd & 50T iud
BSIRVWDMN, —DOMUEITY I —EHROFEHITH B, BlZTGHT I —4 5 5
ZHEAEOY I —ERKEERT D, T LT [BWER ORISHTIY—DDHOS
ST THRWER OEZFIZHLTL, MoBEZFICHL TEEtoDfEE &E5K D127
% ZOEIRIEEMD IBOY I —EHITODWTHITRD, KIGHT T —OFEEMN
EDGEE T~ HDY I —EHRERNWTHUT 2, 202 &iFY vy hi— hIEET—4%
EFOINETHIEEERL TS, 512Uy — NUIERS—4% 2T —% Tld
72K, BT —FELTHROHE D TVWEZEHBEKRLTNS, ZOXDICLTF VX IUL
L5 —%130 v = b ROBBIGERT 2BENE EN TRV, Lad>TEKRD
MEOMEIREMTE S, HHMRENFN T ERWRSITEE R/ 2 FHEEIIREBE
MARHEERE LS, SHICEER/N 2 EERII—BUHER LIRS,

KiF) v H— bUIEHB T -5 Z2EROEBERICHNWSIHEEZEATHALD. EORE
BRY, L. Z0ODY v - MUIHET -8 Y LIXRDEDITE> TWE ERET S,

Y, = Y+u, with u;, ~ N(0,02) for i =12..n (11)

2l ludd Uy h— b ROEBMICER T 2BHOBREEZRT, T THERLIWBRED
MTEEHu,u,(1 # DITAVWM L THD, I 5ICHRERHIIENAZECHELE:, &b
MNITHBETH, ZOBRFIIRODEDITRS,

Y;*“uz' = B, T8, Xy +B8:X5, 1€,

Y, =B, +8, Xy +B: X+ u T

Yi* = :81+62X2i+BX3i+5; (12)



llle, = u+eThb, (12) RITBWTERIALE & HELHe, SIIEHETHO, &
MEIFCEIIARN TR, CORIIIWHBERDT — I NBHFEZGDBDTH o TH,
A BUNTRZETR U TER S N THUIHHAKEN AN S Z &id7a <, #E i/ 2 Fiff
FEIdRERMUAMRHETE S5,

F—F Oofah NESE] 2L THBIUL., Uy h— MNIEHS - 2/ EEA 5o
D ELITE<HEENENNEND &, FI TR, ROLIBILEFHBTILEND
%, EBHDFRZE (errors in variables) &L THIGN TWAMETIIEMNAKNREEZED
BTBHSND ZLE2BEL TS, ZITHEINTVIREDAy—)LEY v —1
RIEHT =% ORZDAT =)V EIZKRESERD, BEBOHMIDINIRENEEZLN
B, MEDAT=IMRENZEEF., HAROSENKELRD, HROBEMENDHDIZ
3% EZE%RT . SHIIT—FOpmA ERME Z2RBL TORWESIE., Uy ii—
NUHB T — % 28057 —5 L THES O TIRALSIEMNT—% E L TRBERICHED 2 &
MNEZHND, TOHEITNELIIEEET IV (ordered-response model) & WY 72 3EIRAE A H
2o

6. BHIC

Uy — hIEHTF Y 2R LBVWEFTENT —F & U THWTGEE &/ 2 BHEEE
TREIF TRV, ZORRZFEMRXTHSE L TWLEEMIIFEICH L. 78/ 2%
W7z £LTY v I—MRIHHT - I3REZRBNICEATHWS I EE8R L, 2D
KD F—% #EIFEOHRALEMICH NS &, @B¥ R/ 2 FHEEINMEEZL N, —5
HHRD ZEITRDE, ZHUIERITBNT TEEDFEZE (errors in variables) | &L THIS
NTWAEMETHH D, LMo TY v h— MIERST—4 %[O AL EMNI AN,
WH R/ 2 FHEETHEL TWSEIRSTIE. BEOTERWHEERRICE DO THR
LTWBZEiITR2, SHITF—YO0Mm0 TEHRE 2k THE5T, BT —45 &
LTHROHED ZENTERVWEDRY v — MIEEFT -4 0513, BEOMEIIED
TEANZ IR 5,

TR OBREDORBEITHLT 5HEIEE U TIBRIERRENES<H SN T NS, Uy hi—
N7 > — FNAEZRTRD O REERZEOSE TR, #ELEERDITSZ EHAN
RN#ETHD, TOEIBREENENNS Y v =X T 07— MNAKZTRD ONE®ET
Hb,

ZDOXDIRRITBIT 2 —DDOMERY 2 —FEHOERIIH S, DD, Uvh—F
X7 2T —FREN S/ T Y &2T YT HRTH D, THUIY v hH— b7 > —
NABEORRZIEMN T —F EUTHOERD ZE28%T 5, THICIDEROBEDRHE
XEEETE S, HHARKENHZIN2BSTEER/D 2 #EECRIIREFEANRRETE
x5,

(20034F12 A 18 H 52 fF, 2003412 H24 H %% 1)
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Abstract

Likert-type surveys are widely used in the field of social science, and data of individual
Likert-type items, called Likert-type item data in this paper, are used for regression analysis
as well. Doubt is put on the reliability of such regression analysis. It is shown that Likert-
type item data contain measurement errors, and the use of such data for explanatory
variables in regression makes the ordinary least squares (OLS) estimator biased and
inconsistent. This is the same as the problem of "errors in variables" in regression literature.
The problem gets worse if Likert-type item data under consideration do not have
qualification of interval data and such qualification is not checked by researchers.

To deal with the problem of "errors in variables," the popular estimation method is the
instrument variable method. However, it is impossible to find instrument variables in the
case of Likert-type surveys. A Likert-type survey is conducted since such variables are not
available.

One method for dealing with this situation is the use of dummy variables. In other words,
it is the digitalization of data obtained from a Likert-type survey. Such digital data do not
contain quantitative measurement errors. Unless the classical assumptions are violated, the

OLS estimator is the best unbiased linear estimator.
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