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Factor Extraction from Student Test Grade Sheets Using the Alternating Least Squares Method:
An Example of Estimating the Effects of University Students’ Studying Abroad

Yizhou FAN™, Ran NAKAO®, Hajime NISHITANI"™ and Masataka MURASAWA™™

In the research area of evaluating the effectiveness of study abroad programs, adopt-
ing counterfactual frameworks such as DID, PSM or IV has been considered a valid
analytical approach. Previous findings drawn based on these conventional frameworks
suggest that even short-term study abroad programs have a significant effect on the im-
provement of TOEIC scores. However, these studies are often designed to estimate the
effects with students’ prior TOEIC scores, and only controlling departmental or school
affiliations, while confounding factors, particularly students’ competency such as learn-
ing attitudes as well as learning motivations, remain uncontrolled. This study attempts
to extract students’ competency from high-dimensional data with a large volume of
missing values in student’s test score sheets, using the Alternating Least Squares (ALS)
method. Injecting the extracted competency in the subsequent regression analysis en-
ables us to accurately estimate the causality between the study abroad experience and
the observed outcomes. Our analysis result reveals that, unlike findings from earlier
studies, once students’ competency is properly controlled, the estimated effect of the
study abroad programs becomes negligible with no significance. Therefore, the finding
suggests that the causal effect claimed by the previous studies might be due to a bias
engendered by students’ self-selection. The result also indicates that datasets readily
accessible at any university, such as student test score sheets, could effectively be used
for project evaluations within an institution, notably because the confounding factors
are properly controlled as suggested by the current study.

Key words: Alternating Least Squares, Test Grade Forms, Causal Inference, Effect
of Study Abroad Programs

F—U— N RERADTRE, BEET—5, KRG, AR

- 1. i L ® (<
TEBKFEA — /S — 70— SRR KRR T —

FIMT =5 (RRASE RS R EHAR) KW, FEOHMET— 5 0L 7 KIBEOH
S(S;)aduate School of Education, Hiroshima Univer- BRTET — 4 G, 5 R 7 B A DA e B %
WAHSE T T 739-8512 I BILUA B #IL 1-2-2 ML, BEHRMEEIICHT S EPHNTH 5.
E-mail : fanyizhou921106@yahoo.co.jp WES, BRI LT, Mo g
CIRRBRIEA N 70— SVREFRIESIRIRT - % (gyidence-based policy making, L\'F EBPM) 2%

5T — b ()
(Hiroshima University) Kb HNTHY, ZIEHEOTE b IS TIE 2w

WARSE T 739-8512 A BEHL ETEL 1-2-2 EBPM (%, XERBEO 7L —2 T =7 2HIE, %



70 fiom o E

MR & AR L 72 ECREMBEOHEESEH ST
V3.

7, BEHFTOXIRTIE IR (Institutional Re-
search) PVHFASINTEY, KFIZHLHBRHE - 7
N7y bOWEIS T TUEIKRD SN TS, #lz
I, BESERI Lo LS M b Z0RhEm
AED IREBEO—RTH A ). HELZOHMPTHTIC
DWTI—EHREIC L VDM ENTE222, IS
TFEITEIIREN L  ORFTERINTBY, 22
2B B R EETRE O RREE D fThud L7z
(B AR SRR, 2017 0 )IIH - T84, 2017). #l2
I - a4 (2017) 1%, MR I T +ZOESTO
Petllam b, SIS L BFEHOYFE)) (TOEIC
) oML ORFEREZ RN, FEMIZ 39 1O
BEN RN EIHEE SN,

LaL, 15 OWeidsciER— O SA 4T
Ho. BIzE, JIH - wE (2017) T, WEmAa 7
BHO-OIZHALEEEIIFAORE &L FHiioD
TOEIC HHOATH Y, 6% 5MNEEDBIN%E
HEHE L TWA.

B ROMEEICEAL TUL, EOLI A, THRER
OFEFIDHFICHEE W2 D, RS, BEIHEE
TSR T, SORERATELH LD S ViR
BOWHENLL, INOLRMEROEEZR) KR Z
LI TH B (PR - B A, 2021). HEEICHE
LT3, SAEDTTREFE L TV D [RERE | 2 [
BEHX P BREOSED [A 0T — PICHY%Y 3
B AP EE L RHERNE L CTHESNSL. F1ik
2, Z0 &) A ER AR L 2D, KEEY
INAT AL T, MM RFNRETIEETE L.
—J7, a7y y—] OX) HRERLSS WK
W%, ERECHSEEICEINT 20E LT
TR, BENEOHEFE IO TE LV EWVWZ L.

Z 2T, WEAHEE % AT & AT 5 72002,
KifFgeld, FHNOFET— 7 OEHZO S L, lfEE
F—FIER L2, L, SHERICH- L5450
[av¥T7ry—]#, FETa7T ABNRmEFT)
DIED, ORI HORHEIC L EEERIZLTWD EF
MEINs, 2995k, ETUT T ASNETOHE

D ZOMIZ S FEHRR B EDE R 5N B, AT
B [RBE [58E%] v HizHY 5.

D AR [T ET v = IOV TR EE S
LD BM - ek e LTAERIZES 2 TWw
.

#1 KT 04A-D
BE1|RBE2|BE3|REJ
FHE1| B | K| KE | By
FH2| R | KIE | Eos Ea g
FHE3| K | By | K | Esy
#4%1| Enn | Er2 | Ers | Erg

Er—sxh) [ar¥7ryy—] ICHT M ED
BRI TEX 0TI RVD, LEZONE, W2
12, BRSO L2 0I3RBEEE L LT, Sk
R OE 7% 456 (partial control) & 72 % (Elwert
& Winship, 2014).

WRERT =T DA A=TVIZR1DEHIhD. K
HEOBRIBE H OB RBES T — 5L E3hTBY), KE
BOFH LT — % O/KRIE (missing values) & A7zt
5. 2%, RIEHYWOELERET—5Th 5.

72721, BEERT -5 RS ERBES O 7290 120G
TAHIIE, EEBTEIIEETONS.

B2, BERT 13TV ICOEHEDI LN &
THb. X KFEOYE, FHFENTTALDLESBD,
BRI H L LZF 4 TH 5. WAICERS IR ED
WHLCIHEROEN ZITH) TENLENL.

B, R T - EREEIENZ L TH D,
WO F AT TIE, KIEDEAET 21756 TEF
HeyrZ i), KEEIBHCHAICERS IO
FEPEHATE 2V (G, 1992)%. FHICHREE T —
5 OWE, EREEZREBTE TOLEENTVLZVIRY,
TRTCOTF—IPHIBRENDLZ L ERLDT, o7
TU—FEEZLLEND L.

ZFIT, ARE, ZoL)ICRBEOBVEEE
F=I oL [T EF Y —] 2w g R
R ER M LT, MHERE L CEFEET VA
BAL, LB OMELZANET 5.

LI, KEFCIREEEPOKIBEROBH T =7 05
KTt 2 HEHEREZ RN, 35T, 20X %
T — Z AT RE % K H RN FEOME L B D.
4 FiTIE, EBO X KRFORERT -7 2w, ¥
FRROWE T, RBIZSHTTA Ay ay
ELT, DITREROE LD L SBOBELIVRT 5.

» RIBEECT— Y ICERS I 2 #HAT 5 FEICD
WTlE, Dray & Josse (2015) ZDZ &,



Bl RH AN TSR E R W RE RO R T — 5 5 5 O FHli 71

2. XEBEEMRETIV

AEOT TO—FIZOWTERTHENS, TFHE
K- Y OWETEE L, AFROSCIRTw®E AT REZR1E
WEHDOTEIZOVT, F—FOEE T AT
BAGED SRR T 5. BEEOER 7T £ A
1ZoWTC, UWTOETFANRETSNL.

FTEZONLO, MABENREET IV ERHF
ERRETINVCTH S (LTHHY E, fREHE u, <
WZHE U725 5% B TR9).

(OIEPNE L =%

TROLH I, BEHICAZZBANBNYE (7, B2 3%
M7 E) ZZBEOTRE LTH) EFLTH 5.

Eij = Bo + Pixij + P2zi + uij

OF HEERAE TV

TROLH I, BEICAELHBREE (s, 812135
FHUHEOM L S 2 L) 28R BOUR & LT
ETNTHD.

Eij = Bo + Pizij + Basj + uij

BAEEHRETIVCE, KEELTEORE 2%
BLCLELFHIS N aFE0RY:, MbeftHIcHE
MT2EIDE ) RLOPERE SN TS, L TH
HEEDREET VT, EOFRETHEELRLTWE
Holsgt, HIHLHEOESED L) 200 EEI N
TW5,

FROBMEFNVEEDLESL L, MARERREERH
EEME % AR T E 2 RGHET IV ER D,

QB M ERFE TV

Eij = Bo + Biwij + B2zi + Bss; + uij

—7%, BETIE, FAIHEICL > TRE - AR
Y, FLRBOMGEOIRZFTOFEIIL > TR
LhEEZLND., WRIZFEEDBIEEFE O
LHEAEHZEBTAETFVPLETH L. £ TR
EREHEMRETVEHHAT LI L L L7z, 20K
FEIRRD LR 5.

@ HREEHRET IV

IOFEEHLT, ~HIZZERZERIOFA %
7w, ZLTEEINFTAN] 22072 E0EA
% By &35, SFEOEMEIEI R KITONRY ML
B, = (WB,, @B, ®B,... (DB,..., (BB H 5

HhEk L (BEMICEED 2Ty —] L&
#£45), LT, TAPOE#HDL RKRITTDORYZ M
Ey = (UF, @F, GF,. . . 0OF. .  (RE) »b5%
2323 BEMCEZEI VYTV —ORITIZHNT S
[EHfiy A M) EERTR). FH)T5HE, HHidk
(1) DEHEFED [a2EFyy—] LERHD
[EMfliy A b V) ZODOXRT M VORNFEE LT
EFRTE D,

Ei; = B, - FJ, + ui; = Z <T)"B1(T>“FJ +ui; (1)
B, & F, #~724151E LTCB & F 2 EH#T 5 &,
R E 3R (2) &% 5.

E=BF +U (2)

ZHEEHFEETIVOT T, I*] DXL = RHFOE
FEWRX RKRTHO [avEFry—| Ry pVEF]
il RWLo TR =4 b X7 MVEFT 25
HERLTWwWAEARALT I ENTE, HILHHEIX R*
(I+]) TH2A. 2F 0, BEEOHEMERN D TTRETH
D, ZLTC, ERENIMBBERNTTHD [T E
Fry—] & [EHliy =4 b OIS T 5.

L2 L7%d3 s, CHBEENFRETIVOR T
LT, #AMESEHEN TS, 23), £EOIE
HIfTFI A %2 &Y, B*=BAH»DF*=FA 1 LT
b, B*F* = BAA'F' = BF' "I\ L, #ll
L[FEf# (observationally equivalent) @€ 7 IV ASHKAIL
LTLZE) (B, 2014). wzic, #ETLHHEIE
M EL 5.

IMEHENDDIE, BB HBEMTHIO T T
BT, 20 F'F AR AITH E V) Bl Th b, 1
I DEERICIERT 5 &, ERROBINSMO T T
) ILBERT- oMY, ERGITORmRLELENTH
L2 EMFFBBENTW A (Stock & Watson2002; Bai
2009 ; B3 2014).

ey, kL& 91, BRI RIS RIED
BELTWLD, FRSSTEPERENICERTE
3, MoT77Tu—F 2R ARLLENH L. T TR
WEH LD E /N3 (Alternating Least
Square, PAF ALS) TH 5.

3. XER/NZFE (ALS)
L& JAHaicRE VGG, RERIIA (3) 22



72 fiom o E

FTEARLED.
Zuij = ZUU =0 (3)
i J

Wz 2, R (2) 120w, — %R/ 5k (Or-
dinary Least Square, LLF OLS) ®#HIZ & - T,
DTFoZ e iio, s [3Hiir =1 ~ ] 475 F
MEMTHUL, [2EF =1 475 B OLS T
AMElZHEETE B, —h, [avE7 2 —] 175 B
VEEFCH UL, [FHilir =1 M 175 F & OLS TA
RIZHEETE 5.

DEaEzs L, BERTFOMPIIELWIC, F
25 B EREFEL, FERICB 25 FOEESIND &
W, MR F & BOMAEDEEROITLZ LT
H5b.

CHIEHEIL, ALSO7 VI XLATHY, RiEd
DOT—=Z KT 5 ERGIITORBEFEO—2L LT
RSN TWD (B, 1992) b L ERHWICFE LT
H5.

COL)BRREOD LT — 5 IR B WG
IZ2WClE, Dray & Josse (2015) 2°F £OTW 5,
ZOHT, RETHWRHEETFERZ, KEMELHRY
ICEBLRZWTVITY) ALD—2TH5H Non-linear
iterative partial least sqares (LL'F, Nipals) T# 5.
Interactive PCA method (LT, Ipca) (Kiers, 1997)
HREDHEFELH A2, Ipca X, EORITEZ H
S5hLOMHAITH L2 LEN DY, BHITHEVEEIZHE
KIEET L UMHEES TR SN T b (Dray & Josse,
2015) 728, XTI HE 22Tk TH % Nipals
WA, LUF, Nipals OH#EE TNE% A% O B0
o THH LT <L

mB, BITHIERICBWTIE, #BIELE TS 2
ETHEERIT 2 > TED, RETIL ALS 2 HW T
WFxE—2F O TAHIE T4, B, ML
72T DTCOBFER DO K LR DB IORT 5 72
OTH 5.

I, E-FHRGseHME TS Btz b L,
F&BENENAOLS IZL->TEIPNLEY %
E— [y =4 v X7 MV F = (Cf fe,
Vi) b= AV EF Yy =Ry bV] B =
(b1, be, .., by, ) EE RO A, BIEHEON
7 bVIE EIBIZDTOR (4) & (5) & FIKIZH 7
LTwa. (B RE®ifTHOIRZ ML, E 3 E
DjFIHDFHINZ b ET )

1bi — Ez lF(lF/ lF)fl (4)
'f; =B, 'B(B 'B)™ (5)

WF & OB EEIZOWTIE, BT X 124T).
OHMHEHODLDHT > & LIZMEME f %5
Z, FNSOMBIMEER D L E— [FEffiy =4 X
7 bv] OF omiifi 1 F© 745,

@Rk @) KX, TFO LgmEDOENERDFT
OFEFPSEMAiD [avEF 3 — ] O—KITH
W P HEETE S, 2Ol TE— [T EF
Y=y b ] W gz,

@K (5) 12D E, W RO ENEROFID
W & &R E § o [REEY =4 b o—yicH Y
EROONL., FHThE, H— [FHliv A b2
Fv] OF ofids LFO 56 VPO AHHFTE 3.

@QL@%#MEL, 3k (4) LR (5) AV, 'F
L IBOEERZHIZOLS 12X o TEH L TWL.

RABDS 2 WHE, Fito k) gL, n by K
$&, P L IBOMEIZRD LD BY.

11 p(1) Hﬂ—l 1F(U)/(E/E>2n—1 1 (0)
n— B 1
10 2n—2 1 (0)
[[] 1r@r @ By2m—2 15

H" 1p(0)/ (' gy2n—2 1 p(0)
1
H;‘ 1F(O)/(E/E)2n—1 1 p(0)

1F(n) — (E/E)n 1F(0)

LF oFIE J*¥1 X2 MV T, EE X 075 D
T, BEMSERE 2 Y, 1 BM ZEEMNZ, (EE)
EVHIEFITINCKT LT, NEFEIC L B FEAMEME
DIFNT %A T->TBY, (EE") O ER KO AEIC
BT A EANT DVOERRIINEET 2 2 E8H S
NTwa., @k, 'F™ & (B'E) O R ko
HEZHIET 5 BEAHENZ b VOEREIZIET 5.

P L7zo 'R & 1B ##y&¥5 &, EDOF
WL 'E RU%E'D = E—'B'F " &N 5.
COBRETIIZH LT, O~@DF L7 VT R L
FEAL, "D LT EITY . b, (4) K&
(5) K& Rl 380 [FFliY =1 hXZ ML
RO [avyEFyy—_T MV 2B 04
LA AEDLEEWET L. HRELT, BEFTD
D='D-2B%’F ICEHEIN 5.

DL, BEOEG L EQIHBOFIEE D
BELTWL &, EDITEOZIRGFHESL NS,

D IR X o T HICEETX 5.
 Nipals D7 VT XL TIE, HEEMZ BT HERC
FICBH T ORI EIT o T B, T, AR



Bl RH AN TSR E R W RE RO R T — 5 5 5 O FHli 73

%B, LEOFETIE, FEBAHEHTHLEI,
FEHEO a7y —] LEREO [FHi7 = A
M =D —= DT THE SN TV S, DRI, Bifi
HEICKENBELTWDELTY, Zh2holyf;
&L RO DR, TRTOFSUIFTEEIRT 5 2
L, FNENOHNFE 72137 OB S LT B H5 55
MOMEST BT ENTE, 77— 7 O E RARBRICHE
HATE2 LHIFFEN G,

7272l REEOBHIIIL-TE, LRRoOFETIE
LM RHEELH L\ VIGEHH 5 (Grung & Manne,
1998; Josse, Pages, & Husson, 2009). D792,
FEBIAT &7 B, EMEO A IZ O W T TR
DWLETHL., Ahald [FEAS — ME] 222
L&92 (42 TRELLCHMHTS).

4. o il

REITIE, FEBRIBEEDO 7T — 512 ALS Z@EM 5
52T, T L, TORT 2 IHEEBD
REREEL LT, F¥ROHEZIZHNS.

4.1. T—REEH
AFTHWD T =413, X KED 2018 SEFAEH
DF—FThb. X KRFETIE, 2011 ‘FEELRE, 545
200 %\ W EEAEDS 2 AR E O oWy E T 0
o0 (LU, BF707I50) 12k o TilpyEs%
ToCTWhb., ZOWT, FETUTI7ABZMOAFEL
WEREBTH LB 707 T A5k TOEIC O 8
¥ (Bt TOEIC 155), W#EED T — & H3F HTT
Re7: 2018 A E DT — ¥ 2 H, B¥REOH
ExfTHIT LT 5D,
BfERDT—F IOV TIE, HEROFE L LT
Va0, BYRos#ERT—7 & LT 2018 £
ANFEHED 1 ERTHORBRT -y 2wk, 20
T=525, 1D LP#EROEENHEFOL N TR nE
AL —ANOFEELPBEBLTWRVERT IR L.
T/, BEET-S0hT, HETIERLS, A, B,
C 7 EDH T I =255 b N2 BT R ok
IZ2oWwWTid, S#90 4, A%=80 4, B#% 704, C
60 HELHRL. 0L RBERET, REY

ZBWTHHERFHB O BMIED £ TREER O
Ml T B 7200, TR OESE WAL (12
RS 27205 CHRGThHDLLEEZ, )V olAEEE
HRTHLZEIZLT.

2019458
2EED
2018 RIMORAET —5 ToRICE=R
| | |
2018448 201942~38
A% 2018458 ATOT S ALK BEM
1EED
TOEICD3ER

K1 STy

122410 Ao, 326 E O S % b MER T —
5 w157,

W7 rg A, 1FEROENTH S 20194F2 A
25 3 HICPIT TR EZIT-oTEBY, 105 ZOFAD
SHLTWA, HEEAEHIE, 2HFEKOTH 5 2019
45 BIZFER S N7z TOEIC @ S8%E w7z, 4
727 — & ORRBIRIZOWTIE, X 1IZRTHD
TH5.

ZFOMOMENEE LT, FEOWR, BrEsT,
2018 4E 5 HIZFEM S 72 TOEIC @ S (LT, =
B TOEIC ##/5) 7 &% Hv7z,

4.2. [aA>EF>I—] OHHE

KBBE B OB Z TXTRBEE LT &, K
FECTHMT 2 EEED T — 7 13 KIBHAT 95.43% & 7%
L, KEICRRZIOEEROT—s s a5 v
=1 B) tw) AN TE 3HTHBELAZFIEIZ
ft->THIB T 5.

LAY, FICHFEED L) ITREITRIEL TS
T—=F1xt LT, HEMAEHT RIS a eSS
L. b, LERTE LT L7720 o2 g R T —
FOBBENTVuLHFEz ) FLHBETERVEN
AT ETHA.

A L 72 3 KT o)) % FHI 3% 72012 & fl
bNBOE [RDNZHREE] THE, 2Fh, 7—%
OB EN T2 LT, FHlE (E:) b= Nl
i (B,) 0 AIBEE) oZFME2RNMNITE LD
GEENFLET L VWEESNLLDTHL. KT, #
O, KX (6) THIE S W ER T [HiH
7l R)OZFMTE. FDHAT, LEAY— ME
(F - B - Bar, 2017) 2#ML, oy €5y —
N7 MV oWEE EEAMNS L) 2 TERER

o PSR RICPT 575, R (6) TlEso CHEE
SPHEC, JBETOHRMN (R) 451 F R
L



74 fiom o E

F 2. FMBATBYLE—~Tar 7y =27 bV
OFHT (R1)

R1 R1
AT1 0 0.829 RT6  —2.714
#;T2 0367 BT 7 0.098
T3 —0.461 AT 8 0.829
#174 0.829 AT 9 0.829
#4175 0.573 #1710 —1.046

# 3. flb L72koc# e £ oo

R1 R2 R3 R4 R5
0.829 0.875 0.897 0.913 0.925
R6 R7 R8 R9 R10
0.935 0.944 0.952 0.959 0.965
OMIEIZE D TERITWIHE 21T, 20950
BT DR BT R T EA TV L
var (E‘: — EU)
R=1-————~ (6)

var (Ey)

PF, 88— [avEFrri—x7 MU (HEAD
(27— O—KITHZIERZH D) Ot
ZONCHAT 5. RATAYIC 10 BHHH % 7w, i L
TE—[avEsrry—_7 MV OFHNz%2 T
ERa oYA

Foahs, 371 4, 8 9nkHI, HEHETH
I I ENHE TR, — KR TTHRBEROE
WENTWLEG O 83% OFHAEHBETE TS
CLEDHERRTE D, —J7, WHMEIC L o THii e
WA T O HPMED o720, BEICE > THWD
WA F AN o) T2 dbH D, [HRATEE
¥ICED, BT 1 OMBFERESEAD 2 ET
=1 O—RkILEE LT, TOEOGHTHNY, —
W HMUEED [arErry—] #HB L.

WMHOBERIIERI DL HICR D, 10 KITHH L 72
B CHEICBIl S CWb 77— % @ 96% UL EHIEC
ETBY, TNl Bt 24T LBEEoGBREITK
EL B EE L, AR 10 KIS SN 5 K2

D AT 1 EFERRICHBTIDSE Y, W4T 4, 8, 9 THITR

T o THRABOIIHERTH S 2 L IIHERFEAT
H5b. F, AT 2 O L) IRV E R
THoTh, LD LkHIL7HEOHD,
HETO 7T AORBRIINEL 5.

Ao [arerry—] BFCEHATOR S SW—K
JTHOT—%) ZHMEHE L CEFE OS5I
ATHZEETA.

—7, WL Tav¥rry—] F—EotdL
PIHATE TR WIS A T 572012, S
A (FT) TEICEME L. flE LT 1L RITDOHA
L 720 (& o3i7iE 0.829), 5 kit L7z
B (&fRoFHH7I1E 0.935) & 10 RITHH L 726 (&
HROFHTIZ 0.965) DFFERE LA THITRLT:
(2). Lz TaryE¥rry—]1 13, —Hos4E
DRI L TEVHPNZ L > TwabIFTIE RN
EWZORNOHERTE 5.

4.3. BEDROHE

BERREOMEL LT, KEET—F 20 L
[av¥Fry—] 28T 20E0T, SRS
EDL ) BREWHPEL LA 2. ST TFEEEE, &T
EMRGHNTH D, HEEEKD TOEIC O S%% bl
LR %2 3 IR

ETNV UL, HHRIEEAIRASNTE ST, REE
BNA T A EGUHEERERE 2L, BTV 2EHAO
TOEIC B EE#HH L7z, 5 3 1ZFEH® TOEIC
‘iz, R EPTE A E LTHRALZ.
EFNVABEBEET -y roEoN 2V EF Y
V=] O1RITLBDOAEHH L. ZLT, ETNVG6
FEFNVAZ [ar¥5Fry—] o1 RITTEDOARER
HZEE LTHERALLZDDTH .

F7o, [avy ¥y oy —] 2BERIGHA L2560
PR RO HEET 5720, —HpFlL LT [2
VET U= D10 RITLEITRNTHEALLETVS
EETFNVT R, FNENETIN A LEETIV6 DL
GLLTHEBEL TN,

FFETINVILOGTEERLIY, MHHEHL TV
WHHITIE, BETO I L0BMOEEICL->T
TOEIC O 535 Ml & LA T2 & HEE S L.
L L7%AS, ZORBIISHEER 2 HKH L Twien
REBEFNA TAPRETVWDLEEZ NS, #2
T, S1HB5NTWAEF— % Hh ST e 2 50BN %
W LR ET L2 L BTN 3 TH A, M, By
B L AT TORIC 5 ma kil 35 &, FEshiid
IRE L THEBICHESIN TV EY, REESIE
FTINEL Brolz. EFNVIPSREIVNEL o
T2DIE, THEERZFREL 722 812X B REEHN
T AD—EHRHN SN2/ 72 EZ O S,



900

B RERN IR V2 KERBOREET— 7 25 O R T 75

1600

1400 -

1200 -

800 -

600 -

400 -

200

2500

2000 [

1500

1000 -

500 [

0

0.1 0.2 03 0.4 05 0.6 0.7 08

OFTEFHHAI A 7T 4 (1K)

0.9 1

0

0.1 0.2 03 0.4 05 0.6 0.7 0.8

QIFTEHBI L A N7 T4 (5KIT)

0.9 1

0

0i1 012 Oj3 0.‘4 05 0.6 0.7 08
@FZLFHIE A 75 A (10 KIT)
X 2.

0.9 1

LT, EFIV 4 EEFIVE THE L7220
F=FhoMB L [avEFrr o —] ORPED, &
RO EMAT 11~12 1F & & Y, HEKED G
7285 ol BTNV 2 EETIV 3 ORR &I
$5 &, FHHio TOEIC 150 % &L ofafl 5 &
b, BEEroMH L a7y —] #—KIT
THRH L721FH A5, L0 3SHEHDIY B b L HiE%R
TX5.

EFN 6 EETFIN T, MR LB, dE
TOEIC B5I2MAT, T2y 5y —] 2FHEH
ELTHEALL. oA, WEREOHEEN LTI
PRV IEWHEIZZR D, FEEbESIEDbNS., OF
D, BFET0 75 ASMOFEIZL S TOEIC O HE
DOLFAIEBIHHEN LT VEW) T LR D,

EFNV1IDEETNT T TOHERROLEELY A5
L, ETFNVE EETIVT TIRIEE A EDSHEDHLY B
PNTVDLDTIE RV LR SN S,

F72, (a7 0y —] % 1 RICOAFEALIZE
FIW(EFIVAEETFIVE) L 10 RTETHRALL
EFN (BEFIVE EETFNT) RHETBE, BEY
BOWEHBRIIZE A B ENZ LG50 5.

w®EIL, FETVORERIIFEE TS &, F
TOEIC AH %A L2A, [IFRETVORERE
HELLBLBRDADICHLT, LA Tav 5
=1, ETNVORERBUCE 2 B BRI
v, B, B0 TOEIC O S E%E P4 5 & v
IEMRTIE, [V EF Y —] BREZ T THVHRIT
ERoTWAL EIIE 2R\, ZOKME, 3 CIli#Em
& Taveryy—] 2T 2 0E00 G 4%
REOWEICKEHELTWE, O Enb, K
i L7z Tav¥5ryv—1 3, BEHORWE
MENOF N RIEED—DOTH L EEZBND.

—7, BUEE2 O LFRIERE LCHW: [2
YETF Y-, HEMETHY, FohHoEH
EHEICTE RV, Z00, AL [avyEFy
] ORMBREPEETH-TH, KRz oz
TR LT, &2 THEBIVISHIL v, KRNI,
M sh7zTary sy — 1L, Bl HZzike
LTHMTH 72\ HAEZTEEmM L TBE 2\,

5 F42xHBvar

AT, BEEFT—F O L) LERTHORIBR
OBWT =P LIEBRT (a7 v —] ot



76 T B B = % H48% H2m (BEISH)
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