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1 \IEERZEICDWNT

2X3DTUARIEDT, m=2 ThH%, TDIH, m—1=1 £7XB5DT, #iRV =/x?/N(m—1) =
VX2/N TH%, SPSS DHNICH TIED THERELTHB & XL,
i\ [4-17) DT,

o [Pearson DA A 23] = X&hDfE

o [HIHIEEY = TILDOEDOIROME ]

o HARFERU = TRIVOEEDOTHME]

o [ = T OfERDOH

o [HHEFLE | = Bk (2 oFs) OF IR

Eﬁ?%{é? f:i%%ﬂ (fzkibi‘nu 5(5 nq. J(b na 73:&) %ﬁif%’< &J:l/\o
BRI VI

o JNT (FERSE) D & ZHR/IMIE 0
o BHENRABIEERELAED
o ERBHDLEERAMEIZLE D

5ee7x] B S 7 — R p. 115

2 ERREDEER

HBREUE, TETIV] & T5—2] OTfizR UIAHEFIRTE %

o FFEDETIV (TDHFE, HILOIREE) O FTTFRENEMHE (DA, HRFER) Z5kd S
o HEEDT—2 DM (TDHE., BIER) LT %

o ETINLTHENZMHETKBEDOT—2ZDMDENEEGT S

o 0~ 1 OHFIFADMREIC/Z 2 KD ICHHET B (— B TF— XU THKL®T % 5)



2L DETFIET, coZATD TOOKE Miibns,
HRARE V OKRE T O FENERNETH D, WNREITIEHOMEIC K> THRENZE DS, JE
WICKHMEICIZ, DEDE S BREZHLICT S LKW

0.1 Al - B (I LU TRV
0.2 FRHEE oo 55 B

0.3 FEEE - Z T Z Ol

ZFNLLE e Gt

3 ERERALE R % LDEE

SPSS Tl& \/x2/N Offi% Phi (774 = ¢) ELTHINIT S, m=2 DL X, V=|0¢| ThH3, ¢
FREUCDOWTIERDEIRE TN D S (B p. 110),
2X 2V OARICBNTIE. 0B E %DELORMICIE. —EDBEZENH S,

o ARLE pp. 112-114 DFtibEFH AT, ED XS KRN D 2 HfiEd %
o HEDT—RT2X27aAEXEHILT, HEELTHKS

4 EXZHEDOREHORDEEHI:
&R 28

SZ Xk

FORECAST 020 77— &~ —77 7« > 77T (2015) [ 0 AGEEHE & HBIREL <http://f-cast.net/1113/>

HAWCAS  (2014) TE Y X AT — &0 Y — )VOAEK  with  Excel] <http://bdastyle.net/tools/
correlation-coefficient / pagel-cramer. html>

AR RS (n.d.) TEMZZOERT EHER: 281K - A ) (RAOEEM: h—AX— & AX vy
W L2 SR <http://rikanet2. jst. go.jp/ contents/cp0530/ contents/ 06-01-10. html>

RTEE (2004) [7— 2 OBEMEZHIS (1): 70 AKRE A A 2 FHUE) (BIFERKAE A TS ] )
<http://www.k3.dion.ne.jp/“mabuchi/lectures/stat_cross_chisq_01. htm>
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URL: http://tsigeto.info/statg/
B AGHTHE /LB HAGRIIZEEE 1 T
E8FHE FIHLIH
RN R SCARHERER)

1 AHREEERICDOWNT

1-2 D6 54, M3 A8 5T (5120 1)

2015-06-11

] 1(3) I€DWT @ SPSS D recode T, HEDOE D Y THANLY T 255, GIDIED HMBE TUHE
N3, TDK®, (lowest thru 50 = 1) (50 thru highest = 2) &FHWTE (lowest thru 50 = 1) (51
thru highest = 2) EFWVTEHMREFLCICAKS, LML (50 thru highest = 2) (lowest thru 50 = 1)

FBENIRERICE D,

2 RRIEEHGE

FRE pp. 42-52 ZHiA T, THIRAE) TPUALRAE ) ORFRTIEZBERL X 5,

3 EEFERE

F1g (mean): fZT—2ETEH>/zED
S8 (variance): “FHMED S DRAD 2 FfHO -1

B#({RZE (standard deviation): 7JHIDFE/HE (SD £FHL T &ML

BREHEDEK 21 (p. 48) THHFIHREN TV 20 Z BT S
o THLEEFRIE Y F TS
o REE/KAEIC & B HilR

4 fE&

R p. 52 OB 2-3 1T DWW, A L R EZFHEE XK.
% T &, ISTU THREKIBIETFE T,

5 EHESHROATVav

IR OBPREEN DN B K S ITRET

BEROMRD [HEtR] A7 3 2T DHAE) b TEERR 2F 2y 7,

o [RdINHERT — TRddHtE ) THIHITE S,

e SPSS HEDMEIY 7 ME. T ULEMNIFIHEAT MEMEFE] ZHELTWS (FFRE p. 48 1£6), 7—X
HREL N (BEZF200LE5D) COTLICEZEAVRIELALELIEED, NEVWTF—& (kL i

10 ARE) TIIREZEDBNNCE S D THE.

R - TSR SOV, FEE S ERERAEZ I L THE S,



6 EBFRREOZEHD TFi5E ]

SEEEIE. Ak, BRREL EOKEOZERBIC UMEZ IRV, UL L, HZERICE, —ES&MziizgX, IE
FREICOWTEEEER £ > TN ET LEENEDN TN,

o BHEMNCIZMRRIZEDIX S
o HEDEA Y kI

BRI, 4L EDORETH > T IEHZHISEML TOB5E (BFEZE p. 53-59) AU, [MEROFEH
ERTIEMENZEDIZIERDMHIC LD S | EWIREICK S,
FNEMGASELL LTWaHhE S L, @H, DD 3 fTHWd %,

o HLIEME
o JEARRRME ()
o MIRADENE (5RF)

SPSS T A b 7T L2V THGETd % & KU,
TEBUMIE ] O THEHR) 4729 T [BE) 1992 2H8E T % & BRI & OTEBEE 2 i I MG
TE2, INSOfEE, ERMOEE0ZED, HFMENKRE L ZBIEE, IEHTHNENND, KT £2

DHEPHZEA TONE, ERDMD 5D FTNDEH T E T,

NS DFRM 72T S IR IR I (RS p.142-144) 28T - 720, EMICERLIED TS5
NHd. HHWVE, THEEZEDTICHIEZE> THHT 52 LE8H %,

BE. 2MHOZEIE, TOFRMFCHDOESTHRELHZLTIWD, —EULEOT—2EDHO, HED
fii > TWENT D AEL,

7 FHEDRR
P NEFN (outlier) DFBEZI DTV BEDIMFRENTT —ANH S L E1F

o FFH%ERD DT GHETY | HRlE p. 46
o MBI 258 U Te D thoefifiz > THHi

REDERMES TENH S,
7o, MREIE T ED R LB FEAIERNRO I DOZEL (A, AL, ®-o 72T 5V BIR ORI
RE) T FIEX O HRIED T EY AR TH S T L2,



URL: http://tsigeto.info/statg/ 2015-06-18
B H A B AR T TR0 b O 5L |
B95E FIHEDLER

PN RAERZA A HERER)
[7—=] JIV—TH TR RS % 751k

1 207 IV—THETOFEHED LR

T =27 T )N—TI3F T, TNETNEEE (=fgRPEE) 2Rk, TNoOMOEZE LD, TD
FDOKE R, B EMEC LTI 5. BARIICIE, effect size (ES) F721& #IBILL (n @ 17—
2) WS HEtRZ S,

1.1 IT7x9bk -H4X

Effect size (ES) : —f%ICld [Cohen @ d| EMEIN S,

TIW—THIEE D7
= Bfasd (1)

(5 SD) DFFREICDOWTIFERE p. 137 Z2, KX, ZI)V—T510 SD O DfE & &
ATEW,

ESiE. FIEMNEHHTH O, BEREMICHELLT WV, UL, &7V —TDNEZEEE I FaEZ T
g 2728, JI—TDNBNREL BN I HETE, RCABIC2HRENTVEHETE, ZD
DO BNNEES DIEIC KM LRV, iz, 2 70— TROE7Z T 2175 & DTH S8, 3DLLED
TI—"T 7 i 2 DI OMN 27500,

ES

1.2 #tHESLE (correlation ratio)

o BT IN—F DMK RET DY — T OFIMEEFORIZE LT SD #5Ksb 5.
o COMAESD 2 HEED SD TH - B EA THIEIL ) Th3. BRXTEn (eta) THEDT

1.3 SPSSO<VF
A= a—0 ki) hd DEEOMEE ] — [T7)V—T D) #HL,
o [EBAR P EIET 2EHRIEE

o [MNTZH ST N— T OERZISE
o AT arv] O IHIEOHE] T IDBUMNMEKEA—2] Z2F2v VT %,

A—2 ()X 0~1 DFFHADEE & D, WV EBOFEN 2HEDT
ES & SPSS ClIEtETE R0,



2 R

(1) BEYRERITDOWT, EBOME - T - BEREZEZ ) (k& B0
(2) (1) DEFICDOWT, M KB PO EZB A5, 1—28iT5T L,
(3) ES Z (FFHHET) KD %,

@)ﬁ%f@ﬁfﬁﬂ\ﬁ%777k§¢(ﬁﬁ$u:/§KMWMﬁ777)
(5) C

5 DOWHERID SN E Z B0, R E <,

ISTU CHRE/KBEDIEF-FTICT 7 A VIR



HBEE p. 52 HEBMRE 2-3

ID (ER D) RzE  RAN
1 2.600 2.309 0.291 0.085
2 1.800 2309  -0.509 0.259
3 3.100 2.309 0.791 0.626
4 2200 2309  -0.109 0.012
5 2.800 2.309 0.491 0.241
6 2300 2309  -0.009 0.000
7 2.000 2309  -0.309 0.096
8 2300 2309  -0.009 0.000
9 2300 2309  -0.009 0.000

10 2.500 2.309 0.191 0.036
11 1.500 2.309 -0.809 0.655

& 25.400 2.309 23.091 2.009 <3¥EAF (Sum of squares)
Sy 2.309 0.183 «<4%#t (Variance)

0.427 <—$B#{FZ= (Standard deviation)

* SPSS % TlX N-1 TZl|3 0201 «F RO
0.448 «SPSS =&k 3 SD
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B AAGEE R F AR T TR0 DR )
£1058 TR

HHREE N CRILRSESCEETBHERER)
[7—] T (ANOVA) DE Z h iz LEHHE TR RS %

1 PEGRDEZD T

T IV—T RO 72 4 TE D TR D 78z KR8 2 iz TE 8] (ANOVA © ANalysis Of
VAriance) &9,

o TEIBZEY (dependent variable) &IITZEEL (independent variable)

MR (o —2) OMEHE

KEEOFHHEEAEZ. Cramer OEEAFREV & [Akk,
IR RD B & PR IR L TV 2 IR D7

2 ER&E
RDT—Z (11 N) IZDWVT, DEOH 217755

B 1,2,3,3,4,4
M 2,3,4,4,5

XITFARTEATCHT, ZDHE, SPSSICT—22 AL THRET %,

3 MELEIT U A XDRER

MRty LT 27 b YA XESORNCIE DT DGR D B (n1, ng 1FETIN—TDEE. N =n;+n,
EEIND) e

772 N2

ES? = X 1
1— 7’]2 ning ( )




KRS, 27N —TDEBHPELL (0 =ny) 55, TORERDKSICKE D,

4n
ES? = 2
1= (2)

(W=7 OEEMEZIE, ESIZThEb KRELRS)
EHIC, NABHXORELAY (n <04 BE) HETHNE, ROK S GHHEAXTELTE S !
ES=2n

4 ETIVET—ZOTEEE
RIS . EFL L F— 2 OTelE % LIl & IR T X 5

o [EF)U] Zfa?
o T—REDIEHITE SR TEHELTVEH?
o RENDHLD 5 B EHDHIFHIL?

5 TODEEDH:
o FJE & RDNIGE & AR A (HIE/KAED 241 R X T)

o SJE LD N
o MBI E/IETT 27 R4 2 (INGE 301 % T)

o KiEHE T DJEK

6 TJIoT7DEEDL:

EAEZ 7 ay L, E RIS SD ZERIRT %, iRAHIPH (error bar; A% Tk 7 ) 12id SD DNz &
CHEBEHAHDT, £9 MR THS T & ZHlT %,

Excel Tl

SPSS i1 — RZidb D%
INKRT 7 2 i <
AZa—0D TLAT7 T b 5 TFZEHIR] — [ZOMOBARA T a ] 2255

o [I—VHE — MHEDIEE ]
MEDFRAEDE] TEDORAEDE] I SD DA > TV A R)VHEIPHZIEE (8K LCEDTIL)

K ORISR OENZHE LTcn e Eid. TV —TRNCERRY d7 (X3 hhiiy o 7) Z24
WTE KW,
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IIILU
5
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O
5
=

BURFIAGRE, /LB F ARSI T T4t
£115F HHRFTOER & XEHEE

I (IR SO S 20
[7—=] HeRlEro s

1 miEEREICDOWNT
B 1,2,3,3,4— T 26
It 2,3,4,4,5 = F 36
SEOFY: 3.1

Zv—TRPFAEZ S TS Te TR T—2 OV ARG, DEDXSICED, MR,

TI—THPESRT = 5(2.6 —3.1)% +5(3.6 —3.1)2 =25 (1)

SNk N (=10) Thl-> TEARE &% LRERENMEEN S,

2.5
fiAHSD = 75 =05 (2)

A SD 0.5
T FEmoSD 114 0.44 (3)

7e72 L. SPSS Tk FAflZ N —1 (=9) THI- T MEHERZE] Z3RODTNWBDT, HE. BHNHHEERE
CBENUE (BXKZ N > 200 OHE), TOT EICKBENIFRIC UL TXL,

2 1B

o FRHAEE L HERISAR (BORVE pp. 3-5)

o FHEM LKA (35 3 H#20R)

o MEMEAMH & FERIEA

3 BRETRHERID ST DDAE

o BOBEMEOEDENTL EAAST VD, D SHIDILIEEC A, TRTHTHS e
o ftEME 8 ABBEELIH U THEOH AR 2V T A, RED [5 EANEE | L5,
COX SR (= EAKR) hD. RHERICE 2HHR (= FHER) ZHENT 2

XEHEE: HAMTEDORERNCIT ZMEICDOWT, HERIEHENNC K > THIPAZ KD D BRI -5 O
OB XX OHIPHICH S



RETRE: D AMGETEORENICE I 2SOV T 5D TG (null hypothesis) Z&%l). ZHH
HFHITEZ B0 Z2HET 5 SRHEED 0572 B TRND?

METIREDIE 5 WRIEDHHETH ST, K<DMDLbNTW5S, KEHEEZmXHFETHICT 5AREHED
BOH, EHALHRT HICETTXEHEEDEZR 2B E XA 5DH K,

4 BLEROXEHEE
4.1 KEEEDRIEE

(1) MR 2o THEL (L 213 95%)

(2) (1 —3HHR) OMERZHMOBERICHET S (MWVIEI, KWEINDEZENETN2.5%T DZEFRL)

(3) REEMNCHBIT Z2HENN DTHNE, T Otz R 7z XIS HEMEDS A 2 D 2EHR T 5, #at=OMEE
WKISCT, ThzalBd 570X EBENDHZDT, ThZHHT %,

COXIICUTRDE, BHEFICBWTHD 5 2EOEED [EHEKM] TH5, B, milcikdiz [EHE
K] ZHRLUT, TB%EEKME REDX SV,

4.2 BHROXMEHEE
FEADEIRE n M Cw 5 JARKEL (n>30). tEFE m DB XD F-> TRV (0.1<m<0.9) & &, BEHERD I5%E

FAXEIIXRDOXTROENS -
m =+ 1.96\/@ (4)
n
4.3 fHlzE

SR G 400 A E AT U CHBIOIF R EANZ E T A, [5 EANFE | LEZ AL 240 A
THole, TOLE, FHEN (RO AL) ITBT 55 L AUFEDHRD 5% MK A KD & (KA
7N EDET B),

5 HARKLAKR—Fb

HABR: 8/14 (%) 17:00

R%: ISTU KL AR— R Ic7 7 Lz

RAE: 7OARETEED IO I DOWTE ST 2 U THERZIRING %, TN HENRRET (KEHeEE
X 3HETIROE) OFREDIT2 T, K- RIFFHAPTIRIE L, e LTOURRZREZ S b, %
TR LILIND T —2 2> TE KD, ZOHBET— ROV TOffEZ L AR— M ICSE DB T &,

BE: LAR—MEHRIC, 7—20a—%EIXNTHET ST L.
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BB AGREEE /S AGRIIIEE T Thtat o DR
£125E HETHRE

FHREN CRIEK A HERE)
[7—=] “FEEOKXEHEE, #RHBE D57k

1 #iEERREICDWNT

o RHEEROXMHEEICBWTIE, I5%ERXMIE, n=100 T=E 10%. n=400 T=x 5%FEE
o RHEMOHIFIIBEIRARV (FERRHEM OIE)

Maker ) TEAN TRV THRSME) 12DWTL RIS

2 BEHOXREHEE

RIBR L E D OB AT IE. TRHEFICB W TIRIEBOH LTVE ] WS R EHE. THEOX
EATRE, BRI H 2 T m L EE(RE SD A D, RHEMICHT 2 T M ZHHIT 3,

5% X NI RD K H 1% 5 -

m+ ﬁ.ﬁﬁ@% 1)

FESUEIX, ¢t 0 fazflioTRDZ BETHND), THHE] (Af =n—1) LERE (=1 —FBER)ICX>TE
69 %, FEABR 200 DL ECEBEFIBS%E S, BFAMEIX 1.96 EEZZ TXU,

3 FIEDEDXMEHE

SI2DD TN —T OOVl s % & &id, FEED 7))V —T ORI DOV TOEEXEZEERD 5
Nt %, BEARICET S 2 7)) —THOFEEDRER d L35 &, 95 %lEEXEIE

. 1 1
d + FRSUE < FESD x | — + — (2)

ny n2

71U nr,ne BENEND T N—T DN THEFMEL EEHEE (01 4+ ns — 2) O ¢ I LA > TR B,

4 SPSS OV F
4.1 BFEHYHORXREHEE
[T — TRdbRET ] — THRZRIY

o MtEZR ZARE
o INXIVEERD Tiet) 2T oy 7

BERZEET 213 WEt) AT vay, TR Z2IEET5 L. TIV—TRNCHTE %,



4.2 FIHEDEDXEHEE
PEED IR — TN L2 > TV T #E

o [N —TMEZH &, BIEZIEE LT EW0ITRnD

o idifiiE ~EDMTY S LETES

o & THNIY > NV OMGE] O 117H HENHZIET 5] 2R2 (TG, TREENITIER M 12)8
MTSDAEHEL &S T EDHIRICKRS)

5 FRETRUIRTE (statistical test)

FEEOM (01CT 3T EAZV) ZRELT, TOMMEEKMICEENTOENE S hEHET 5.,

5.1 MEHHIRERE (HEE pp. 156-158, 165-166)

JF#E{RER (null hypothesis): RHMEMICIIT 21D REEOME] ICFE LW, LW S
EE (significant): [TREEDMHE MEFXHICA>TWEW TE&2H5DT

5.2 FIHEDOEDREDZE
(5% /KUECHE &k

o BNEHEXEN 02 5L £x
o T H 95 %DERT, RHEMICBEWTHIHEDENH B L WNZ S

(5% KHETIATE) Lid-
o 5NN 0% 5T

o FHEMICHL TR HIMOEFZVNE LAKN
5.3 BEMERLIE

EEXEOREE, ERR (= 1 — BER) 2 0% LG5, GiFEz N TREXEZOA T TV &,
EThTERZLESTBEIICED, TOEEDREMREDOT Lz MGEMR] F2id TpfE) &V,

IHOERE, Bl > TRMBEZREL THE (@HEE 5 %), AEERDZOMZTE>TWSAHESH HlH]
ERER

o HEMHRMN0.007 = 5% /KUETHE
o HEWERN0.023 — 5% /KHETHE
o HEMERNMN0.088 — s%/KHETIFEE

6 XEH#EEFRETIRE

X HEE & MR ORI AR E I B AW AW, 7272 L. KEHEEIE. $ErRIc k> Tk, TS 8dh
LWBED S %, SEHIREDIE S AHENEHAD T, FEHURERES T LA (DX >TEAS),
7 5FRE
(1) Rkt pp. 156162 ZFA. HEUREDOTHRE2E LH &
(2) U RZBOTHID F LRI DT DONTHEHIREETO, EHICT A F DT TN



AITEH =20

HeH=0.5 T #=0.55
0.000001 20 0.000006 20
0.000019 19 0.000105 19
0.000181 18 0.000816 18
0.001087 17 0.004006 17
0.004621 16 0.013930 16
0.014786 15 0.036471 15
0.036964 14 0.074600 14
0.073929 13 0.122072 13
0.120134 12 0.162300 12
0.160179 11 0.177055 11
0.176197 10 0.159349 10
0.160179 9 0.118524 9
0.120134 8 0.072731 8
0.073929 7 0.036620 7
0.036964 6 0.014981 6
0.014786 5 0.004903 5
0.004621 4 0.001254 4
0.001087 3 0.000241 3
0.000181 2 0.000033 2
0.000019 1 0.000003 1
0.000001 0 0.000000 0
ERARUI
6~ 14 7~15

30% ~ 70%

35% ~T75%

— FEAM

— BRI

— FERK
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FHREN CRIEK A HERE)
[7—=] AHBALL & ERE FRERDRRE

1 giEEREICDWNT

o HHNAMIEE
o [HFHME] T ES®>TEIHT BH
o [HETKERWV] CTLDOEK

2 DHAhE F RE
JEEREE: RHEMICHBOLTIE n =0

SPSS T3 MPEMEDIIR | — [TV —T DY) Z23E R, AT a > Btk —2]1 =4aEt) 17
BT Ot THEMR] Z2H%,

27 ) —T DA S, FEEDAED ¢ HUE & IH THER,

REE T BHHHEE ¢ MUE EFEE (RHEFITIRIERDM L THD, SDAETIL—TTHLL),

3 JAOXRD NHITHEDRE ]
IREARER: RHEEFICBWTIE V=0

SPSS Tid. M7 RA5EEHR] O THEH T ThA 23] Z2H5E. 1D TPearson) DFID4LGMEERER (%
YIVOMRFEBMWN L ETH B T Lzt L35, ORI ENZWVHEEITESMNS)

2X270AXKTIE, y 2 OEDAREDICHS (=HREICKDPTV) 728, FLOFEZEREND LN
H5,

4 BRERBRDEEDLL

KOEE T (HHESIR)

o MUEDAERIFED FimDFUCTE <
o MIEDNFRICIR Bt mEZ T H <
e HETHALHIE. p<0.05 DXIICEID, MtBRABICT ATUARY (*) 2D %
o HETHINIZE. p>0.05 DXIICHFIM, HalEAEIC ns £FH< (= not significant)
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