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Abstract

The main purpose of this study is to visualize the thinking of native speakers of Japanese
and native speakers of other languages in reading Japanese signs. Specifically, the
visualization of thinking is to compare the difference in recognition and processing speed
between vertical and horizontal writing in Japanese sign reading.

The background of this study can be divided into cultural and environmental backgrounds.
The cultural background is that Japanese has a special writing system compared to other
languages. The environmental background includes the increasing number of foreign
visitors to Japan and the difficulty of adopting universal design for Japanese signs.

The author believes that Japanese signs are complicated and difficult to read from the
point of view of foreign visitors to Japan. Vertical Japanese signs actually posted in Japan
are regarded as the same framework as horizontal signs. The author examined the reasons
for the existence of vertically written signs.

The research method was determined after a discussion of the experimental method and
a discussion of the participants' evaluation of their Japanese language proficiency and the
mixture of objective and subjective indicators.

Before starting the experiment, a pre-experiment was conducted. At the same time, we
also considered the location of the experiment and the text to be included in the overall
experiment materials.

After all the preparations were made, the experiment was conducted. The participants
were divided into three groups: native Japanese speakers, native Chinese speakers, and
other native speakers. Three measurement experiments and two questionnaires were
administered to each person.

The results of the experiments showed that the processing speed was faster for horizontal
writing than for vertical writing, regardless of what the native language was. The
percentage of different reading directions from the standard Japanese writing direction
was found to be different among the different native speakers.

The results of the experiment were analyzed. The main software used for the analysis was
EZR. The results of the analysis showed that the experimental results could be represented
visually and numerically. However, the accuracy of the results was not good enough due

to the insufficient number of samples.
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o IR 1 BE X OMENT

EFFE 91 T LT, BHEPIERDINTH 202 ~57D, EZR IZT
Shapiro-Wilk 7€ & Kolmogorov-Smimov /€ % 35 Z 72 5 , MRIE & b A EKHE
% 0.05 & L. p<0.05 72 HIXIEMO M TRV E L, p=0.05 72 5 T IEH 5 T
WERRLARWET B, B, 22 TDp ldpfl (p-value) ZRT, BER
TofRIZUTOEY TH 5,
JP : Kolmogorov-Smimov /& T3 p-value = 0.7988. Shapiro-Wilk & Tl p-
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value = 0.9544
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ES0eHd 5, FHHOe A M7 e —HICL2d DEII5ITRT,
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(A) 87

(A) lang
lang [
8 B CN = JP
@ Jp 54 o or
o or

1 il

=
2 4 6 8 10 2 4 6 8 10 e
(A (AR
X3_ave_written_h_down X3_ave_written_h_up
(A &9 ‘
lang
ISECEE
W lang ® CN
[ 5 g P
o Jp or
5 o or
4 — N
4
34
34
2 27
| [ m | h
0- h]*'—'—'—l‘j 0- — T T T
2 4 6 8 10 2 4 6 8 10 o
(EAZ (REAED)
X3_ave_written_v_left X3_ave_written_v_right

X 9.15: EER3 TAK e X+ 74 EE: EEXTER AL EHFEzxL
B KT WEXEH BT : WEEE5

EE A OPEEFEDE A 77 LBH W EHOBIRE S 275 13k
WS, BB L 72 v I R S ofick ), TRTDOe XM T AICE
WTIEHM I LT ZiwnweEZ 3,

RIT Kruskal-Wallis BUEZ B 272 9, AE/KHEEL 0.05 &35, T FIRFIC,
EOMMICEDLD LD %P5 Steel-Dwass D % HE L % i 5, Kruskal-
Wallis #E DA 2 L ICR T,
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3-ave-written-h-down : P {H

ATR\N,

=0.696 TH Y .
BB OGEREZR I FHOTHZX 9.16 1T~ T,

3 BEDE

CHEZERH B L iTw

SEKOERZATHWINOIEED 005 LT TlEARWwzo, BEEZ
DEITRNE VL S,

2 9.16 : 3-ave-written-h-down

T
or

WCHEENRD L L

5 uﬁ% %Hﬁﬁ)ﬁj— %) IE: E

% B ;-
t p o
CN:JP 0.4565874 | 0.8914676 ‘
CN:OT 0.6019949 | 0.8190190 h o M
JP:OT 0.7472418 | 0.7352940 .
X 9.16 : % ELEH O FRO
3-ave-written-h-up : Pl = 0.0216 TH b, 3 FEDO VT iLdH
ahéo%ﬁwf®%%%%9n%0“H%H9n:%?
LB OFER % R 5 & PEFERGERSH & HARGER
D P D 0.05 UTTH B, 2% 0, HEEFEMGEGE XV b HARGER

139 D HE & EERORARDS

* 9.17 : 3-ave-written-h-up

WEWz B,

% EHE

t p
CN:JP 2.5655821 | 0.0277990
CN:OT 0.9753557 | 0.5924744
JP:OT 1.9532402 | 0.1240259
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T
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3-ave-written-v-left : P =P = 0.00454 TH V. 3O VI E
BEVIDLEEND, LEHHKOMHRELZKIISH O ITRIZIX 9.18 ITRT,

LEEOR R % W5 & PEREAEEGE S & HARGERIEERE S & i3 2 JHH .
B XU, WEEENGERE & HARGENIGERGE & i d 2 THH © P fH2* 0.05 AT
Thd, 2%V, HARGENELE It 2 FEEORE XV b MEEE LV DFEAE
BYleprol-b vz b,

R 9.18 : 3-ave-written-v-left
% B H# ) .
t p L i
CN:JP  |2.8739722 | 0.0113017 U -
CN:OT  |0.1272765 | 0.9911089 o » or
JP:0T | 2.6814199 |0.0200524 -

3-ave-written-v-right : P il

=0.0016 TH H . 3FHDOVTIH

B 9.18 : $EHBAHMTRO

CEBRERD D L

ENnd, LEHKOHEZRIIIFOTFHZX9.19 1Z/RT,

LHEEOMR 2 R 5 & PEFED
B LU, PHEFEREEE & HARED

Thd, 2% Y. HAGER

Dotz Wz b,

sany & HAGE

& 9.19 : 3-ave-written-v-right N
% B 1
t p
CN:JP 2.9379746 | 0.0092627 i —
CN:OT 0.8607748 | 0.6650692 o
JP:OT 3.0497613 | 0.0064787 X 9.19 : $E LB TX®
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EEr 3 ABORIR T LD e, HEE TR OHBICHEEENR RS
Nz,

RICHEE R A L itE X AW TIE P ESIERIC/NI fiz R LT
B, IEHICHEAEEERD D T L0 o7, s EEYZDERERERE
& % DM DBFEEREE DL AR L < | SO IcHEE & 4113 H ARGE R D FE AR

5%, 2 0DHH T WORRE o7z CA N T L HHDLZDEN
BT D b2 ) T KRN,

4. FEBR 3_IEMREL D fEAT

FER 3 FCAE L [FIRRIC A*ﬁ?‘% Xz i & TR - M & R - Mt &
LA - fEEE AN D 4 DT, FE D XK L%%ﬁl]%*/\i’bf: h DFt
MR O P 2 37, & 9.20 ZSMEFE—AH 7Y O FEIEREE —EICL 7%
bDTHb, ¥Hh 7 LHLOERIZLLTD@EY TH 5,
® 3.ave-correct-h-down @ FEB#R 2, V¥, IEfREL. CPAT (BEE %), TE
® 3.ave-correct-h-up : SEBR 2. V¥, 1B, AT (BEEX). LB
® 3.ave- correct -v-left : EEE 2. P, B ®mE EE ). L5
® 3-ave- correct -v-right : FEEE 2, P, [EMEL wEE HfHEEZ). L5
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2 920 : EER3 ZINE T L O ERE

lang 3-ave-correct-h-down 3-ave-correct-h-up 3-ave-correct-v-left 3-ave-correct-v-right

JP 0.00 6.00 0.00 6.67
JP 2.33 2.33 3.00 3.00
JP 0.33 4.67 0.67 3.00
JP 0.00 4.00 4.00 1.33
JP 2.00 1.00 2.67 0.33
JP 0.33 3.67 0.00 3.33
JP 0.00 5.67 0.00 7.00
JP 0.00 4.00 1.00 3.00
P 0.00 6.00 0.00 6.00
JP 2.67 4.00 0.67 1.67
JP 0.00 4.67 0.00 5.00
CN 0.33 1.00 1.33 0.00
CN 3.00 2.67 2.33 2.33
CN 0.00 2.33 4.00 0.00
CN 0.00 4.33 0.00 5.67
CN 0.00 4.00 2.67 1.00
CN 1.00 4.67 3.00 3.33
CN 3.00 3.00 3.00 3.33
CN 0.67 2.67 4.33 0.67
CN 0.00 3.33 3.67 0.00
CN 0.33 1.00 0.33 2.67
CN 1.33 1.00 3.67 0.00
CN 0.00 2.67 4.67 0.00
oT 1.00 2.00 3.67 0.33
oT 0.33 6.00 4.00 0.00
oT 0.67 5.33 3.00 1.33
oT 0.00 3.00 2.67 0.00
oT 0.33 2.00 1.33 0.33
oT 0.67 3.00 3.33 3.00
oT 0.33 3.33 3.67 0.00

FER 3 SEABEFERRIC, £9.20 11X LT, SHEDSEMSATH 5 0% TN
3, FEHOE A 77 6% —BEIZL72bD%X 920 /R8T,
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(N 77
lang
| CN
B @ Jp (A) 107
6 lan
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@ Jp
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5 o ot
44
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34
44
2 4
| ] 27 ﬂ
0= [— T T T 1 J -
2 4

6 8 10

T T ]
@A) ’ o " @
X3_ave_correct_h_up X3_ave_correct_h_down
N 87
lang ()\) 77

m cN ang

= = cn

o or 6 - e 8 e

=

| EM

2 4 6 8 10 SN 2 10 N
(EE]\ Zﬁ(/ (EE?\ #
X3_ave_correct_v_left X3_ave_correct_v_right

X 9.20: EBR3 EEE e X 7o EL:#EXTE AL &%t
B ET:MEXLEY AT : #wE2H7

LA 7T LADBITTNDE D EER L (T2 vz ERSAIE L T
W EFEZ B, RIT Kruskal-Wallis HE % 3 272 9, AE/KHEL 0.05 &35,
F-EIRRIC, EOBEMICEDN D 5 Dh % FR % Steel-Dwass D% B LI % 5
Kruskal-Wallis B7E DFE R % LU IR,
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3-ave-correct-h-down : P fH =0.685 TH 0, 3FFDORICHEEYRH 5 & 13wz
0, HEIKOERZER 21 FHOTKIZK 9.21 ITRT,

LEHBOMKRZETCOWTFNOHEED 0.05 LT Tz, RBFED
DEFRVE VR B,

% 9.21 : 3-ave-correct-h-down e | BB
SEIL o
t p R -
CNJP | 05885125 | 0.8262880 Ej
CN:OT | 0.1737431 | 0.9834960 |
JP:OT 0.8967503 | 0.6423568 o ‘J‘p or

X 9.21 : Z#EHBREMTR®G

3-ave-correct-h-up : P fili =0.0771 TH Y . 3 HORICHEEELH 5 L 1TV A7
W, HEIKOMEEFK 922 FHO T %X 9.22 10K T,

HEBOMEEL R T ThoHED 005 U T TiEARWEZD, BEEI LD
e nwi b,

Z 9.22 : 3-ave-correct-h-up . -

t P x | T EE
CN:JP | 22012485 | 0.0709486 —
CN:OT 0.9779509 | 0.5908274 a C;N Jp s
JP:OT 1.1385644 | 0.4902806 "

X 9.22 : LEHBROFRG

85



3-ave-correct-v-left : P i =0.0164 TH VY, 3 FHEOWT UL ICHEELH B &
b, LEIBOMEELK 23 FHOT%K 9.23 ICRT,

LB OMER % B 5 & % Dfh O RFEEGE & HAGEREERE S % i 9 2 18
HoD P2 005 LT TH 2, 2% 0. ZOMthDORFEEH DT 9 23 HAGERGE
EE XD DMEE XY DIEMRE S &2 B, ¥ 7 HARERZESEE & h[EEE

REGEGEE OFFE D HIEHIEWETH 5 2 & 2o HEREREEEE D12 5 B HA
EREEEE L VDA LA KCIEM Lz v R B,

# 9.23 : 3-ave-correct-v-left J -
SHEIB R

3-ave-correct-v-right

S ENBOEREY R % &, 2ot EERE & HARGEREERE & LIk 3 518
Ho P liad 0.05 LXT“C})é ¥ 7=, MEERAERE & HAGEREEEE Z g

3 5 IH b FLAE(H
DD, HEE X EﬁlJ@Eﬁq:ﬁﬁzrbi‘#FﬁL:%b

\

i P{E =0.00846 TH V.
BEPbDLEEND, LEIBOMEELZFI2AFHOTXEK 9.24 ITRT,

2% ), HARGEH

G AT N

3O WT D

l/)K-\ EP'%EI

t P : :
CN:JP 2.3328796 | 0.0513850 & ;
CN:OT 0.2980345 | 0.9522170 .
JP:OT 2.5692264 | 0.0275206

= 9.23 : S ELERE O FHO

nnuﬁ%oj 39 0% @ﬂﬁ@.fnnuﬁ%ct
man L VDA LIE

# 9.24 : 3-ave-correct-v-right ) — _
t p = 77 ] -

CN:JP 2.2931093 | 0.0567538

CN:OT 0.7471143 | 0.7353710

JP:OT 2.8812378 [ 0.0110516
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EER 3 BB OMR LD 5 L. MtEE LB X OHE EAINICHEAE
DR LN,

e = A3 R EREREEREE & Z Ot O REEEREE O IEREA % < L RO ITHE
HELINIHAGESEE DI % <, 2 DOHH Tl #HoffR L ko7,
LA T LB DB EZDEVHHEBNICH LAY LT RN,

EBHIRERIE T 2 & AR B e b icefR L <, MEE L
fMEEZXAIICEWTRICKERAREEZ LD LT,

FEIROFRFIERE ) % R RTIEMBB DO 2% A 5 L | FEBR 2 fitH & 450 P
flli23 0.00855, SEER 3 #itH = 444D P {28 0.00846 &, fthIHH & [big L TR
BHECTH o7z, LEIKOFERZ A TH, fitH = £V s\» CHARGERERLS
F P ERERFRERE S - 2 OO REEREE & IR L TIRWIEMECTH o =D ikt L
T, fitE 2 AT HARGER RS (TP ERE ARG - % Ofth D ARG & LU
LCRICEWIECH o7z 2 L RERHITREFRTH 2,
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9037 v — b EEBREBEROMEESNT

EESMNME ICEBRITNCCAL T o7 v 7 — b & EE 1 - LB 2 - EE
3DMERDOB I ENZ T OBEWNES R O NS 0% 0TS 5, ENTICIZ EZR
ZfEH T 2,1 & CIIHERENFEREE & £ DO REEGEHE OMEE 2 12 0b
% MRED HAxf U CifMT 2 Ehid 2 . HARGERGERGE ORE % RAL 3 2 Bl 1L 2
o@b 1 2387 2 REEEEM O T3, —ADE VDT v —1 e

FRICHHBED B 2 2T~ 2 72D HARGERGESE R 2 AN LB TR w2 L,
b5 —2FXT v — F OFHiEh 2 HAGEMGEREERE L 2 WSOl & Tl
HETHENDLLTH D,

At & U CEBRTT v 7 — NI HARGEIRRESEEH IR L 72D TH Y,
72l ZIET7T v — O HARGEAEE L WHIHHBICEWT 3 FLEEEER
MILFHME I 4 & LT3, HAGENFEGGEEH O C©Z 0IHH D R/ME X
24 TH B, ZOMOREDOH TORKMEIZT7 TH Y, [F UaHilifh & U CEH

THICEHEVICENHEZTECLLHAMLZ2LTH S,

ST FEFICITEREST 2R3 2, BERESTZ 32 L. H 25 —D 0
BROWERICHEI T 2R OB D 200 %A TE 5, 2 2 TOMEKGEKD
R EEEER. MHBED D 2 2> % TR PO E T ER L v D, —DDfE
JEZERNTH L CTHRATE MV ZBOBITY v 78z 10 THl - B <T
B2, REBROEGAIZTRTOY v I b HAREMNESEOZ 5\ 19
TH5, L2L 19+10=19 THY 1 DL M rEREH 2 hoTL ¥
W, BEFS 2T 23E®RE R hoTLES 2 b, BENLDED 3 C
% THALGELMED 2 & A723,

T 2EBIIRDEBY TH L, EHDT v 7 — MTHBWTHEIRD [BIZ
BB 1LUANTH - " HED i E & " S B—FEH T 2 5B 2w/ EH
RIS 2, BREBER L M ER % T X COMABE DR TREITICO T S L
FERPIEMEIC T2 &b A ERICBE L A TR T L oicey M2l
[
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® fEJEZE A  VerticalTimeAverage(F5# 1 OfitE X MEDE £ 4 L)
® fE/EZH B. C: DeviationValLeft + DeviationValRight (FEk 2. 3 OfftE XA

Sl X OMEE & /LA O IEME e RAAEICKR L 72 b o—RIEH O BE %
it L7cd oicxt LT - EHERE - B EE2 ML 72, —
MSZZH A & v bt JPLangStudyHist (H ARGE#EEE) + ResidencelnJP (H
ATEEHED JPLangStudyHist 35 X OF ResidencelnJP DEfEILHAE TR D X 5
ICIGL T2,

6 » AR 1 0.5

6 v HLA L 1 R0 ¢ 1

>
>
>
>

1 £ E 2 FRG 1 2
2 4ELLE 3 AR 3
> 3L 4

B Y EZK B kv b
ResistVerticalWriting (it & OKPLE) —Z D 2 IHHIZ T v 7 — b O3
fExZzDE THW 2,

fENTICAE T 222 0K E2EK 925 ITRT,

ConfidencelnJP ( H &

£ 9.25: BH—E

GONERE

E) +

ReferenceNumber JPLangStudyHist

ResidencelnJP

ConfidencelnJP  ResistVerticalWriting DeviationVallLeft DeviationValRight VerticalTimeAverage

1 0.5 0.5 4 3 44.07629 39.86233 6.01000
2 2.0 0.5 2 2 51.32981 50.37980 4.66000
3 1.0 3.0 2 3 58.58334 38.10942 5.24667
4 4.0 4.0 4 3 33.19600 64.40308 5.71333
5 1.0 1.0 4 3 47.70305 47.75043 5.53667
6 3.0 4.0 4 1 46.49413 52.13271 6.45000
7 0.5 0.5 2 3 54.95658 51.25625 5.44333
8 4.0 3.0 4 1 51.32981 45.99752 5.93333
9 3.0 1.0 4 2 61.00118 43.36816 5.74000
10 0.5 0.5 1 5 44.07629 53.88562 5.11000
11 1.0 0.5 3 4 58.58334 38.10942 4.76667
12 1.0 1.0 3 5 57.37442 38.10942 6.34333
13 0.5 0.5 2 2 56.16550 42.49170 4.52667
14 1.0 0.5 3 3 67.04578 38.98588 5.81667
15 0.5 0.5 4 4 47.70305 44.24461 6.53667
16 1.0 2.0 4 5 46.49413 38.10942 6.25667
17 0.5 1.0 2 4 47.70305 43.36816 6.63333
18 4.0 3.0 4 3 52.53873 53.00916 7.17667
19 0.5 0.5 3 4 58.58334 38.98588 9.15333
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1.

£ 9.26:

WEIRAEEL A LRI A £ b

HEREB A LHIEHA Y T

Residuals:
Min 10 Median 30 Max
-1.3523 -0.6124 -0.0404 0.3168 3.2743
Coefficients:
Estimate Std. Error t value Pr(>]t])
(Intercept) 5.83755 0.40793 14.31 1.54e-10 ***
JPLangStudyHist -0.07004 0.30092 -0.233 0.819
Residenceln]P 0.15295 0.31343 0.488 0.632
Multiple R-squared: 0.01739
Adjusted R-squared: -0.1054
F-statistic:| 0.1416 on 2 and 16 DF
p-value: 0.8691
vif(RegModel.11)
JPLangStudyHist Residenceln]P
2.3652 2.3652

Im(VerticalTimeAverage ~ JPLangStudyHist + ResidencelnJP)

Residuals vs Fitted Normal Q-Q
3 ° 2 34
» 2 ? 27
E] b= E
RN o e E o -
- e ° HE oo
- o = B 20
/_/Z/o e E 0 90990
Ae e 3 & o
°n ©a o%
T e
T T T T T T T T T T
58 59 60 61 62 2 1 0 1 2
Fitted values Theoretical Quantiles
Scale-Location Residuals vs Leverage
G5
= - 19
S 15 - :
H 24
T 00 e ° i I
N f—o\-\_,—»———' @
B *
= v e u 3 2
£ g5 R . 0 st
= o S
ez B ° 19 S o 2o
00 T T T T T T T T T
58 59 60 61 62 00 01 02 03
Fitted values Leverage

X 9.25: =y v v Q@
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2. WRAEBA

EIRIEEB £ v b

% 9.27:

WHEBE A LHIEEBEY b

Residuals:
Min 10 Median 3Q Max
-1.3705 -0.5229 -0.1493 0.1106 3.0162
Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 3.6338 1.1039 3.292 0.0046 **
Confidenceln]P 0.4615 0.2401 1.922 0.0726
ResistVertical Writing 0.2797 0.1966 1.423 0.1741
Multiple R-squared: 0.2255
Adjusted R-squared: 0.1287
F-statistic:| 2.33 on 2 and 16 DF
p-value: 0.1294
vif(RegModel.11)
Confidenceln]P ResistVerticalWriting
1.063696 1.063696

Im(VerticalTimeAverage ~ ConfidencelnJP + ResistVerticalWriting)

Residuals vs Fitted

24

1 o1 °

Residuals

L P S
2

55 6.0 65

Fitted values

Scale-Location
g

|Standardized residuals!

55 6.0 65

Fitted values

Normal Q-Q

34
24
1

0

Standardized residuals

4o

o7

o
00

Theoretical Quantiles

Residuals vs Leverage

34

14

0

Standardized residuals

E

Leverage

X 9.26: =y V@
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3. WEARB MV AHA LY T
& 928 PEEEB LHUEKA LY}
Residuals:
Min 1Q Median 3Q Max
-1.3523 -4.786 1.401 4.449 12.718
Coefficients:
Estimate Std. Error  tvalue Pr(>|t|)
(Intercept) 54.9545 2.77 19.839 1.08e-12 ***
JPLangStudyHist 0.9693 2.0434 0.474 0.642
Residenceln]P -3.1924 2.1283 -1.5 0.153
Multiple R-squared: 0.1708
Adjusted R-squared: 0.06719
F-statistic:| 1.648 on 2 and 16 DF
p-value: 0.2234
vif(RegModel.11)
JPLangStudyHist Residenceln]P
2.3652 2.3652

Im(DeviationVallLeft ~ JPLangStudyHist + ResidencelnJP)

Residuals vs Fitted

Normal Q-Q

15 o
10

-10

-15

i
L
o
o o
o o eeo .
o 5
°
°
Standardized residuals

24

14

04

A4

2 Hoe

Scale-Location

24

14

04

Standardized residuals

A4

2

X 9.27: =
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4. PEIREEB LM EE B £y b

£ 9.29:

EEEH B L HVRK By T

Residuals:
Min 1Q Median 30 Max
-17.0438 -4.4711 -0.5278 5.6531 14.8761
Coefficients:
Estimate Std. Error t value Pr(>]t])
(Intercept) 60.3862 8.9825 6.723 0.0000049 ***
Confidenceln]P -1.9299 1.9536 -0.988 0.338
ResistVerticalWriting -0.8089 1.5998 -0.506 0.62
Multiple R-squared: 0.06158
Adjusted R-squared: -0.05572
F-statistic:| 0.525 on 2 and 16 DF
p-value: 0.6014
vif(RegModel.11)
Confidenceln]P ResistVerticalWriting
1.063696 1.063696

Im(DeviationValLeft ~ ConfidencelnJP + ResistVerticalWriting)

Residuals vs Fitted

10 ©
o e
= 0
R e
2 o lag s
H o o e
10 w0

T T T T T T T
49 &0 51 52 53 B4 55

Fitted values

Scale-Location

o5

T T T T T T T
43 50 51 52 53 B4 55

Fitted values

Normal Q-Q

14

0

R

Standardized residuals

2

1

04

1

Standardized residuals

2

Theoretical Quantiles

Residuals vs Leverage

Leverage

X 9.28: v v r@
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5.

# 9.30:

WIRAEE C LA A £ v k
HBEE C LAY T

Residuals:
Min 1Q Median 30 Max
-6.795 -5.4636 0.2166 3.109 11.7933
Coefficients:
Estimate Std. Error t value Pr(>]t])
(Intercept) 40.4998 2.3374 17.327 8.63e-12 ***
JPLangStudyHist 2.7378 1.7243 1.588 0.132
Residenceln]P 0.4472 1.796 0.249 0.807
Multiple R-squared: 0.32
Adjusted R-squared: 0.235
F-statistic:| 3.765 on 2 and 16 DF
p-value: 0.0457
vif(RegModel.11)
JPLangStudyHist Residenceln]P
2.3652 2.3652

Im(DeviationValRight ~ JPLangStudyHist + ResidencelnJP)

Residuals vs Fitted

ow 10 »

10 o7 s

32

0 2
T 5 e ° =
3 3
2 0_}\ © ]
o ©
8\/// 2

2 ° o @

42 M 46 48 50 52

Fitted values

Scale-Location

o

|Standardized residuals|
Standardized residuals

Fitted values

X 9.29: =

94

Normal Q-Q
2 0o 40
7o -
1
(2
S
o o0t
,00’
_ o0
1 o o'?.
T T T T T
2 1 0 1 2

Theoretical Quantiles

Residuals vs Leverage

2 42
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o
0 5
§
°

1 N

T T T T

00 01 02 03

Leverage
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6.

® 931:

WRAEE C LA B £ v +

HBRER C LHMIEHE B b

Residuals:
Min 10 Median 3Q Max
-7.825 -5.074 -2.849 3.016 18.955
Coefficients:
Estimate Std. Error  tvalue Pr(>|t])
(Intercept) 51.5185 8.2987 6.208 0.0000125 ***
Confidenceln]P -0.2432 1.8049 -0.135 0.894
ResistVertical Writing -1.699 1.4781 -1.15 0.267
Multiple R-squared: 0.0775
Adjusted R-squared: -0.03781
F-statistic:| 0.6721 on 2 and 16 DF
p-value: 0.5245
vif(RegModel.11)
Confidenceln]P ResistVertical Writing
1.063696 1.063696

Im(DeviationValRight ~ ConfidencelnJP + ResistVerticalWriting)

Residuals vs Fitted

20 o4
15
) | o0
g 10 .
2 _ s
2 5 © o ©
Eo0q e e
o
5= . . N
%o
10 -

42 43 44 45 46 47 48 49

Fitted values

Scale-Location

e

42 43 44 45 46 47 48 49

Fitted values

Normal Q-Q

Standardized residuals

1 o

a0
o
560
o 00

T
2

T T T
- 0 1

Theoretical Quantiles

Residuals vs Leverage

Standardized residuals

Leverage

X 9.30: =y v v 76
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9.4 EITHERDZEER

Fido 6 2ofinrbEn s b, FHIXPHETH 2D IMEEEE C &k
VEBA Y POBRTHoT, ThbbETALEED PAE<0.05 &7 o 724l
ALEDLETH D, HEIEEE C IE DeviationValRight (525k 2. 3 DfftE & H5l0
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