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The Effect of Gratitude Practices on Well-Being:
Analysis through Questionnaire Survey and Text Mining Techniques

MAKI Kumiko and HIGASHI Yutaka
(Graduate School of Letters, Ryukoku University, Ryukoku University)

The purpose of this study was to examine the effect of a gratitude practice intervention on well-being. In
Study 1, 80 university students who voluntarily participated in the gratitude practice intervention were
assigned to an experimental group and asked to chant the gratitude words more than once a day for
approximately 3 months. Another 52 students were assigned to a control group and did not participated in
the gratitude practice intervention. The Japanese Adolescent Appreciation Inventory (J-AAI) and the
Psychological Well-Being Scale (PWBS) were self-assessed at baseline (pre-test) and 3 months after
baseline (post-test). Analysis of Covariance (ANCOVA) was used to examine differences between two
groups at post-test, adjusting for pre-test scores. There was a significant difference in the “Personal
Growth” of the PWBS between the groups at post-test (experimental group > control group). On the other
hand, there were no differences between the groups in the J-AAI or any other factors pertaining to PWBS.

In Study 2, the students who practiced gratitude in Study 1 took the post-test, and at the same time
were asked to describe what they had experienced through the practices. Descriptive data was analyzed
by text mining techniques using KH Coder. As the results of the analysis of the co-occurrence network and
frequent words, it was found that the participants felt that the practices improved their well-being. Some
places they felt improved were: gratitude, happiness, emotions, cycle of thinking, relationships, optimism,
cheerfulness, positivity, stress coping, resilience, and health. In addition, the study revealed that 67.5% of
participants (54 out of 80) could specifically describe the effects of the practices. These findings may also
be applicable in clinical therapy in the future.
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Tugade, Waugh, & Larkin, 2003), LBk,
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well-being L IEOMHBENRH 2 Z L ZHLNIZLTW
%o B (2015) HHAENTRFAAEZ WS RITIT- 72
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Peterson (2005) @ [J&# oM (Gratitude Visit) |
b o & bHHTH b, Dickens (2017) 2347 - 7z
WHDORAY T F) T AT, 38 HFOEHIZET
B AT L, EH O AT LI L T
I AR well-being, &, A e, BK#H o
AFEb, RYT 4 TR WO o, RKETE AW
BIRIZBWT, ARICBRVWAILZRLIZZEZHS
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Yoo, [BE] Z2REICEDLIEZENDHELT
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22 20.21 (3.30) .86 20.17 (3.28) .87
B 17.50 (4.40) .89 17.07 (4.35) .89
g 8.05 (2.40) .67 8.41 (2.72) .70
DHEwell-being &5 166.70 (28.40) .86 168.73 (26.89) .86
N 35583 41.33 (6.69) .87 41.20 (6.77) .88
NEICBIT2EN 28.72 (8.19) .90 29.17 (7.35) .87
EFERLR 27.80 (6.49) .84 28.17 (6.02) .83
HORZ% 23.74 (6.12) .83 24.49 (5.91) .84
BRETHIHT) 23.58 (4.47) .82 24.09 (4.37) .84
R AR 1Y) 7 At 25 B £ 24.86 (5.12) .84 24.92 (4.71) .81

Table 3 REHOEERDEEICLS Pre EORESSDTEH LIVt IREDHER
FEAF (n=80) JEFEERIE(n=52) t d
M SD M SD (1, 130)
EHIR T G 77.60 (12.14) 74.02 (11.53) 1.69  0.30
=V e 17.79 (4.25) 17.06  (4.63) 0.93  0.17
BAL 19.43 (3.04) 17.65  (3.27) 3.17 7 0.57
Esvaa 17.99 (4.21) 17.27  (3.91) 0.99 0.18
g 19.75 (3.22) 19.23  (3.34) 0.89 0.16
=57 20.44 (3.39) 19.87 (3.16) 0.97 0.17
podis 7.73 (2.37) 856  (2.38) -1.24  0.35
DEFfwell-being &3 168.30 (30.76)  164.25 (24.43) 0.80  0.14
MBI R 38.80 (6.55) 36.79 (5.75) 1.81  0.32
NAEICBIT 2 HP 28.85 (8.98) 28.52  (6.87) 0.23  0.04
H AR 28.00 (6.59) 27.48  (6.38) 0.45  0.08
HOZA 23.75 (6.57) 23.73  (5.42) 0.02  0.00
B 23.76 (4.91) 23.29 (3.72) 059  0.11
TR 11 72 fth o BH 1% 25.14 (5.10) 24.44  (5.16) 0.76  0.14
SR E dDFUE ¢ d 20.2 (small), d 20.5 (medium), d =0.8 (large) “p<.01
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BTNOFBELTEH TEIBANIHENEF 5,

3-4 BBOEBOFEICLS Post EEOEREDF
BHOEBE Lot (ANCOVA) 2 HWT,
Post FEDFH TIZ OV TEH OFEEO A IEIC L - T
TN D D0 % Pre O# N %2 L&,
Post D3 2 IR AT L L THME L7z, MR%
Table 4 IZ7RF o /ST OFER, [REHRE] TIIFEE
BE L IEEEBE T Post O F E R AR AR S
Ndrorze [PWBRE] Tt [AKEE] KT
2BV T DM Post DX DR ZENHETH -
72 (F (1, 129) = 500, p<05), (%hH & 52=037,
small) o [ARIIBEE ] O-EBEHZ WL OPER L
TH¥T 2L, T2hebbEELERT W] [HL
W LI LT, FhESERRTAOEL
W] [AEIZPALZYDZEAL LDV RELZD 358
LM THL| R ThHolze Thbb, [5
B LR oI B VT, B L WREBRIC TN C
AN TWD ) &l (WH, 2000) 23 Pre
53y ABROR R TEEROIZ) PIFFEEHLD
BARICEHWZ EDPWSNI ko572, B, [PWB
REEGEEE] & TAEICBIT 2] TEHEY] TH
O] [BREEHIE ) ) TR 2 BIAR ] I2B W
TIRAREITROON Lo T2,
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4. ER

RIFZED B0, EHOEEZITH 2 & TLER
well-being B & PIEH OXAFE L O S H3H L3 5 H
£ HIToWT, B A W OB ICKGEES 5
CLThole ZORAE, [PWBRE] & [ AH&H
k] M BRI RS H B PSR o7 [A
K | & well-being DR EZD [ 75—
XYM R TEWR- BR] 2V XATHHELER
57259 72, NMERHITAZOREIIN L TH
VT A TRIEEMET 8, KRPEENHEAEE
%5 ETHRHRDOZIELEERZD ETHRVEDEEZE R
bbb, NI TOKB O AT W TI,
well-being @ H1 T b O FLHY well-being = F8EEIC L 72
MR 722 <13% <, HAREWNIZBIT % E#H 05
AFZETH, JEHA well-being 12 M ITTHEIZIT &
AEBIEIN TV, L7zdsoT, IS (2013)
PEHFEZWHSDVAIT v I 52 L DHME %
WL TWE 2T A5 L, AIFEOEKHOE
R LIHLIRE (BLE) B2 5 Ew)IEFITH R
BE25, LB well-being D] FIZE G IICE ST 5
CEDPHOLNI o/l LIXERV DL LEEDN
%o T, TABMEE] PE#HOEKELTLIL
ko ThlERI IR TR ETE, EDXH%k

Table 4 RHBHOEBRODEEICL S Post B CH (T 2 FHBEADOHBEOHEIHINER
FEEERE (n=80) JEFEHE (n=52) F j
Pre Post Pre Post (df) p 7
M SD M SD M SD M SD (1, 129)

B PR T AT 77.60 (12.14)  78.57 (10.86) 74.02 (11.53) 75.19 (12.81) 0.25 .620 .002
BAL 19.43 (3.04) 19.05 (2.89 17.65 (3.27) 17.81 (3.44) 0.03 .865 .000
T 17.99 (4.21) 18.79 (3.49 17.27 (3.91) 17.96 (3.96) 0.63 .428 .005
s 19.75 (3.22) 20.24 (3.10) 19.23 (3.34) 19.75 (3.73) 0.09 .763 .00l
=g 20.44 (3.39) 20.50 (3.29 19.87 (3.16) 19.67 (3.23) 1.06 .305 .008
K 17.79 (4.25) 17.22 (4.38) 17.06 (4.63) 16.83 (4.33) 0.02 .894 .000
=R 7.73 (2.37) 8.14 (2.59 8.56 (2.38) 8.83 (2.87) 0.93 .338 .007

DI fgwell-being &&F 168.30 (30.76) 171.31 (27.96) 164.25 (24.43) 164.75 (24.88) 1.98 .162 .015
NI RE 38.80 (6.55) 39.13 (6.17) 36.79 (5.75) 35.96 (6.37) 5.00 .027 * .037
NEIZBIT2HN 28.85 (8.98) 29.61 (7.71) 28.52 (6.87) 28.50 (6.76) 1.21 .274 .009
H A 28.00 (6.59) 28.20 (5.91) 27.48 (6.38) 28.12 (6.26) 0.28 .597 .002
HOZA 23.75 (6.57) 24.41 (6.23) 23.73 (5.42) 24.62 (5.43) 0.13 .715 .00l
BB 23.76 (4.91) 24.56 (4.61) 23.29 (3.72) 23.37 (3.90) 2.43 .122 .018
RERIR I 72 fth o B4R 25.14 (5.10) 25.40 (4.79) 24.44 (5.16) 24.19 (4.54) 1.76 .186 .013

FEL) SR 7 20 ¢ 222,01 (small), 722.06 (medium), 72=.14 (large) 'p<.05

H2) SEHENIZEOBRZERR LTI, F p, 720OfEix, #0808 analysis of covariance (ANCOVA) (2

Y 2 HEERDA T OfEZ b LICERI N0 TH B,



& O FE A Well-being 12 Jl

AN ZRAEPBNTBDDEL ) Ho 728 21, &
HOFEEZNHEDPZMBIZ L > TH LW T
D, ZIMHFZEHFOEEO 7O A %8 L THiz%
HozR L7720, BoESOZLRREZEL
D L7 RS % 2 5N 5%, Fredrickson (2004a)
DR HEFRTIX, RY T4 TRIEHEEIAOL
ZOWEEIET, € OHO well-being 2517 1 LT <
FHEERANDZ oPF L b SNTnD, E#fx R
VT4 TREO—DE LTI B L, BINEEH
DFEBEERT, HI O NEIH L REERIZ T T
PNTVRREVIEEE LYK LD LI -722
Lid, CoOMETHYIPWRREDEZEZONLTHAS
Vo —HT, BHNEIIIBERZ IR SNk ro
720 Krejtz et. al. (2016) % Dickens (2017) A%/R L
72E 9102, B#EE 5 2 & T well-being &M E L
ZWOTHNE, ZORMRIIZINSZILFHTLLED
SR b BEHDERKIZX > T well-being 1Z11 L3 %
2 LN w, EHOEE D IZX 5 T well-being
FhELZwEw) R vRgE iz, LrLz
Bo, BEZDLIBRANZALDHET SO0
R TE W20, SRS HICHEOMZEIZB VT
MR B UETH 5,

I #f%2

1. BBy

78 1 THJiti L 72 Post test & [\] 12 92 B 12 &%
WHOEKZED L) IR L 72028 2 B %
HHRARLTH 5o/, ABIZETIE, Ll AL
DF—=8%TFANIA =V TOFEEHVCRE
AT L, MR ORBEMIC R ) R T WTEER
TEDLLETE LI kA, SMEPIEHOIA
Tur I A ERLTERIZEDL) R E S -
720%, FRRRHEAGEIBWTEAWIZED LS
LEALZEK L0 R PLNICTAI L HY
E¥%,

2. ik

2-1 WRELGEMVER HNEHEIIHZELIZB T
Post B 12 &G D FEER D ARERIZ D CTIREAHSC 2 B HIRL
WL7280%4 (BME32H, KMW48%) Thb, fi
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TyE (- W)

PR IIIIZE LW R L7280 Th b,

22 MRFEDER HHLBOEELLZEEN
WZHHT L, fERZETEXBZ2THALT 5720, KL
M L7ZRHET F A Mo olzdo7 ) —v 7 |k
77 KH Coder ZFIHL T, 7T¥ A= 7
DFEEZRH L. 7FAMYA =V 7%, FElEE
W - PN REN T (FFAMTF—%) 2
RIS % 5 ChH B HHRLBR D REIE T ¥+
A MERIZT—=21LL, GHICH7zo TIE, HEI
(2004, 2014) #ZEIZ L 7=,

23 AE 3, XEPICHBLIT 55
B2 QBT 2) BIRMEZ EEICHRR 572
DI, Ay P =7 ZER L7, Ay T —
Z1%, LEICHTL 2O RITE SV TR S h
THY, XEFIEL M TL 2HFEOMBIN Y -~
P72 D DM TORNWT WD, RifE T, #Hil
HAr %2 Bk (BB 1 ofTHW LT 5 HiGE

FiiyARPAS

MoMFRzER %), /7—F2HBET7 D EoRGE
) ¥ 7 % Jaccard 2% 25 DL E o diEBIR E L, 4

M % 47 - 72 (Nodes 73, Edges 62, Density .024,
Min. Coef 25)0 25K & WIZ EMBIEEAZ <,
EREDSRTRIEN TV 20 &9 33t R B
DEEZRLTWVD, HOMERE S 3 &1
WRIRTH 5o KIZ, BHEE 1AL 100 A2 £ TORED
YA MRS, EDX) REENLERABEINT0%E S
MLz bRy b7 =27 1ML TR WEET
b, HHFED EICA > TWAEE, 2ME oid
DI Z A5 ECTIEEERERE 55, &b, Bl
et v b — 2 T SN2 BhE IR IR
(Bl:bHh5b) TRISN, KRE Bl bhr5%w)
HRELEZENTV S, BEICHS S, il Sk
FWIFhd ED L) BIRTHEHEN TS 22
Lo TEKRAEVWIED S 729, KH Coder ® KWIC
Y aA—F Y ARIGERFE L V) RAEE v CEE
SURORER Z ATV, AL 2 A HIRLHE % $oke LT3
PPl AR RS & & Lz, b, MHEEET TS,
Hliftd o [ ] WL, () Tl
BEME L, 72, WEAY N7 DK TV —
T SHITRT,
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3. R

ZN# 80 44 D FL b X & AR 3L 80 LA 5 468 3L,
4384 FEAMHIL SN 720 HARGEO CEIZIT @I
5 [BH1TE25]1& 52 LOMEIMICHHT
POBRE, [EHOFEERINEHOLZRS [T L0 [0
ORI TP & Y ] ko H ] 3HEAFRE L
THEEIMICHIITEZ XD ICREL THITEIT->
720 ARy b7 —2 % Figure 112, HHHEE EAL
100 # % Table 512”3, 72, gty P 7 —72
R MBL L 72 £ RRGE 2 & O UM %
A L Table 6 12777,
31 HEXYyFT7—2 WAL Y b7—2 (Figure
D, Zv—=71%L6DMORKE N [IEH] [EH
DEEITTELITHTITEDHI[HY L) TR
Wl S99 ] ofEzhLtLTCaekotry T —2
WIE>TBY, B1IED TNV —T B> Twb,
ZNHIEFERRPHNEDL LWL OO T —<II55HT
Eho Bk, FV—TOPFLESLY FT -T2
HBLLTWTY, FUBEFENICHEAEL TV

Figure 1 H#EXv F7—7
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Table 5 $AHEEEHL 100 55
R SGEEC hiREE GG R SGEEC HhibEE T

Ikt 53 D 14 Snlw 8 TEH 6
TE3 50 i 14 nhz 8 FHT47 6
BEOHEE 45 H» 14 ro747 8 HAD 6
FE23i0) 38 abB 14 ik 8 W2 6
Hhes 37 WY 13 —& 8 s 6
Er 37 TANA L 12 % 8 KD H 6
Hu 37 HHoz 12 ¥Lw 8 E 6
L 3 36 4E3 12 %5 8  Hw 6
FEik 30 BTG 12 oE 2 8 B2 25 6
LIPS 29 ZEb3B 12 e 8 A% 6
AR 28 2t 12 EES 8 A 6
=9 26 & 10 IEl 8 H 6
fEH 25 fER 10 8 B& 5
Lo 24 ERE 10 75 A 7 259K 5
A 23 10 &K 7 <A FA 5
HE 21 L3 9 H5A5 7 VS P) 5
4H 20 Hv 9 e 7 KR 5
Wl s 20 Fbh 9 Bz 7 Wiz 5
pox () 19 i3 9 IRF[H] 7 &L 5
s 18 i< 9 Bt 7 T 5
el 16 f{5x% 9 %2 7 AR 5
By 15 Y70 9 il & 7 W 5
bHEDH 14 s 9 PN 7 [ 5
EHOSREL 14 HI< 9 WB 7 5
4 14 KA 9 HUB 6 WD 5

1) SCHBU A SCHICEERIE U CETH THE LAY v b5,
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EBo On
oz O
WMoz [Oi3
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Mo [
BEor Oy
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Cos [ie
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Table 6 E&4FHEE & AR & B14B]

No.  FaZehsfdik REI 2 LRI G.No.
TFIRB DR EBLUOND I LIRALOBR TRMIOKEZHE VIR E» S Ln, BICEOESRLR->T, FEFL
TR EWTED L) Iholy THBHARDPI T HRE LT, EERT 2MHL D ACLH EﬂbtmofJJ THRE LTI HISHL
b5, TOMPREP L 72y TEEONBRICETRERFELRIIL, AL IO LZ 50K B2, TE#T 22 L@ AY
2, WCHHD TSRO EG2 5 2B TEL20TE Ry THRADD, 7220 BRNE D Z R MO0 0H3, RIEIEHNIZ LD
e ICRBD R CIRIBIC R 6 % 5oty THFVHRBASNGD o7, LALAYOANCEHOBHELZ O LD BIEATALI LY g
1 T IBORFFOZ o TR Ry TRIMINCM2HD LD o7 X ICEU 2 2 Lo s, AR RWC e B Ak, TR GIO
TEU B, AMEELUAE LI T AL (R AN LAREIO - HORAMIE S N, TREE LTI, AMEEU s HE gL R, 912
T%%, H, WAAdotc, BMUALHOREE L TEROHOWMOHTED AL, ZOH 1 HBE TOHOPICE U, MU Ao HigxL
A THBELEDS A ote, 127, APES A LI GHBHEI ISR 720 THEVIREELC Ah ok (HK) HF D LEIAD THEB
oD, EBRTOLD - LMD S 5, BYOEECR ARSI HRCOERSL DETRZEB o7k, WH? S, APOEHTH 5 1EHEL T
HEIERI ) TOIPoTH TR AL T LEERE o7
- THY B EDBYUL DR >TE T T, AMBEHOLR b 2EN TR0 TERVRELAD VL (Tilg) 20" Yk D"z
S BHNCEZATOERCEE) X icko7y MEHERRNCSH 50 2 FYICEHT 25 2 LT, iy 4 Diicizh v 2 Lickd
5 < »Entey TEHOKEEE UL DO 0D YB3 U BBEED & ) itk FRE -7, TE#HT2IETIHIHEw) bOzE po
ez ETVBILL, LTHEHIDBLLHIDTHY, KA - FlE 02 M7 DTS L TERL TV I ) EBEZB I ETER, IR
e WAHPRA L ORHRECH Y P IEMIBL 2K Kk o7y TRRYTH LY ADITHTH-LD, EETLEIETE
A, BY DB ERRIETT
RO T A TBRBHERDTRIAT 4 T HEESHEA CEBINCHE 2B L) 1ok THEOPTONSATEHICS, HY A%
TRYT47) (BHITEPHA, MEL AL T4 7RI GND LI kD, BPT 4 THERPKEL Lo TO0E, AT 4 THEHEBR-> T o7
TAAT4 71 AHLT, (Pg) Zhhs, POl thdoks, $PoThHE) Loy MBoTNCHTELRVL AL E A FADI LI
772, PHDBZTOLDTTN, BHOKKEZTLIETEALT A ZICEALGNL LK) ko7 (HE) T4h o JaflhIcifArsh 247 4 g
TvAF R ZHEAFLICKMENZ I L5756 COBBOEREZBOL TPoTaL) LI, TEH#T 2 2 L Tx A FARBE2E#HOM g3
L WRFESROINSTLNT, RAZMAR T I A I nL (Flg) o4 FAMARL T 205, 77 AMERT L9
= BoTwly ROBIAFABEL ST p2b 6T, SREATZEENIC (L) XD ST I AMBI) WAL EHTED L
IHoty TRORTTIRABIEZBIZIT, FBEICI I ETEDLLZ DM LIEEE G,
IHHHE) LIEADE, TOANCHEATHLSA2DTINL (Ao DEHMOLRFS 2RO L3 KY) A T & 72 LD THK
THIENTER) TBHVIC LA TR BEOBREZROZENTES L) IR, TICEL VAL TT AL M)
fE, LIEMPTEL LI Ao B0 ABBIHRERIFIC A > Toore () R Zo T T wa 2 gL < T Lo
F L, fetrdpote) TEMOFETEY T4 ZIhoTELILPLUHLD A LHLZONELCEU SN D LI Icb oty TE#Ho
P L, K27 2L TATOMEREBHUHETL D IIZ Ao TETHINLLEI ) TR E (BloRE) 2HATHWTIhLY, ML
. . THLINL LI ENEGLHoT (P) FEEL TATETOHRMBRFRIL 7, TRIcTRe LICEH L BELLARHbICRLZIE &3
b, DTES LUy RGBT ) RERICANRLEHT S (hI) Lich RS, E2ETy) TEHo ST AR =en> 8
W, wf(%hﬁthilt#ﬁ#ot TR E LT, HA AP S AR TOREBVET) MEBRIEEHL 2V EIATAT
o WWEHT 2 2 ETRAT A TIKEZNLE b0, YLHEMEICEZONDL L) ko) TWE-BILLAARCEZS &
L&otu%@z_#xbvx@ﬁﬁﬁhﬁn\b&L#E@ﬁK&otii&ﬁbTéjrl‘2ﬂﬁﬁ§fﬁ\ﬁm$%T%K
Hzo 75 . B LABMESbRIFEHLVRLH -7, MRICKIERDDIE3 2 AHEE > 7, D 501 24T 4 7
BEZDOEELSTOED, CODF Il EIck), P2 HAZBIZ) M) k) icko7)
TEHEns EECRTE LA TRELZLER, THORDIED ZTELD, HHBE) LB, BANCE AL T4 7
BIEEBOLT LM TELOT, BLEAP-72TT) ZOHEEZROHROBEOHES, ) LR > TRODEET
— PTIHIECAZHICLES) 1y EABEN TR TES IR ELA) THEOHEPH->TH, ZOHIT> K FRTERTDH
5 i, D, COPATOI B EBAS L)Y FLAy T—HBAML 72 LIEAMCRI > 72 YFE P Sl & v o e Lo I IE -
ZUMBDOTEAL, HEIC CNTHATRP > "R ZARICIETERA VLT L0 ) JTUCHTE L TRIFANS 2 L2074 D fij |
WATZB &Ikl TROZEDRH -k, ALILDED SEHTE 2D TTH, Mrlhe 2 E23d -7 HIEHETY 2
ELFICBLORRbICAD £9 TEHE R OB SRDEFICKE A PE PO L1
T T TR OIRDFR 2 [\ 72 & & IEHCPENRET L 228 (hl) HERL TATE TR OPHATAL ETHRFFH LT
T OPRE) JRDIE->THS LHOETE, BIETEA 74 7L TRk )Rl eb LAl AoTws, MEMZALMNL 2 L2 mMHk
F 572 CEUPSRE 2RV EFECAH o (PI) HiT BICONTEL DANOBEHICHEZ[IT S ZLDTE, L25HYA
T&EV> LIDEFbRBASNE LI Ity TEE) IAL IV EM->ToRL, E#2LohTloTwaRIE, AN EH L T
MEIH VEDODFPSHL BT, 727, DIbbh R OIEHEZT 2 L) kol wiaod, Wdhc Bk 2 &b EH 2
. A X9, Enﬁfﬂ%ﬁﬁbﬂk‘ii%ﬂfi%fw6@#¢ﬁﬁ?6:kﬁ??tjrgﬂ&:tv%%:aﬁﬁ<&ot 83
THR (hg) fHHEAZERMARZ LIZTHH YL ) TECET LEMOBOEIEAS 2 LT, AR 2 EIEH L BEALRBICE Gl
TR Y ZIEHTES HETRME L Bbkho7 Bl 2 LIS EHTE 2 L) 10> TLAERPICR 7, ASTHE- D T2
SVEAFENIDTT I wA LMY ) Tz LA Ty, ARICEHZ T2 L) ek o7 MEROTTOH DAL )7 ARIC
SABEIICHok) THRCARRSTELEV I, AN ARSI ENTEL LI ICho) THHPELLOE, B DOADED
Py TR ) FERERT 2 KA, D LHBEL CHSASBIRD MIE NS 2 LD, AR pEIcko, ThE
DEY DA FRBRZRICL AL BT
[R>S TESUN] THiL D LRI AD, UHiE D THZWZSARKICAY =+ $252 B TEZ L)Lk TERHOKETEY T4 7 613
557, BoTELIEPOUHILD BAEMbIONELBU SN I IAo7y TPHILD SEAIRH VA E S LI ERDRZ
_—— TZhns b ToF s Eb s Dnb Likv L (1) T RLrY Lkt BAL) N AR
g B IOREBRZEHICO A>T LB D TR LGy BEE TES - L fTIUE, SN2 ) BXABT 20T, Zhnsbfi G2

PThL)I LR,

1) G.No.g, B#T 28l Ry b7 —2 DV —THE%

BT 5.
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TR EREDNERE R OLN) 2R - hwEE D
b (e FVv—790< Al THH] %
WISRINV—=T 4 O<[HEI[LNE]I>HE),
ZFOh0, XEMFELETLROMRZITH 2 &N
FEAIIA VY ZIZBWTIZEEICR->TL b,

3-1-1 BEBOERBEORYMAFICET SRR 7
V=71, 2, 4, 5, 6, 16 ([JIZEHFOFEEOILY
AT BV ET > TD e vbhb, 7
V=T6D[HYLH] v [FE]Z Lo
TIEI Zv—740 (W] [Exs (Bx7)]
LEICIHZS] 2L, EHOEERORDY HAN
T AR ZEMNTEX S, 7 V=723 [JEH
OEFEL] & [1IN2] Ty (WLT)] M5z 5 ]
EEORY MAH T 5B TH B, LOHFT
B2 5723 TidR HETHMIHLTINIHLT
BHEEA TR I DDA D, ZIV—T16
DL 85 TkoH] >3, [(E#HokEkz) &
WHT & X IZZ2WWERRWREE, RO HICAR%E
LIlWbbEE] HEFEKRTLHIILEERVETH
DEFEHIZONVT, ZFV—T50< [#H] [Eh
5] >3, ERCTHWE#HOEELIBOLD, D
WEREFPENRTLEIZLICOVWTORKBTH >
72

312 REBOEERMEHCHEERDORVE ZOE
BB 3Rl 7 v— 711 & 14 1T EERBIGEHT
R WA O EH O FEBENIIT T 2 BN IZB T % Lk A
FoTWb, ZFV—711 O< [ 5] [IFE] 5
W] > (Table 6-6) 1%, FEEE BT HRENTIE,
FHEHLTORWRIRNES LIZEZ WL TH -
T2 ENFHENT W, 12785, SCERFEZIT) &,
[(ZETHO TRBOEROFE L V- & EIEE P
BRRET L7z (hlg) EELTATET o720
PHAHBE L TORAFDLREVWTT . (Hlg) R &>
THhDERETIE, MEFTEIIATLTVZLS
HRIEL LB hoTwHREBEWT L] &
ENEHT, WOIREVERF STV s v e
DFERD, HPIIEHEENZANEICIE L TnwE L
b, EEROREE L L IIBNE ORBOEE
NDOARHT 4 T BB EAL L 728 T3 D5 2
7eo W= MO RO THEH] >, [&
VDTEH F DRI Do 720, BICEDENR
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{roT, RERREANPTELZIINICRSR] 2w
IR D X 912, WY ORI D H 4D % itk A
Wl shz,

31-3 BRHFOEEOMHEOHEICEHT SRR 7
V=710 [FE] o [FR] % [ELS (&L
)| ERTE L, [32R] & &L %] oW
PabUELRETLE 18 LHEMB SR
DHIH [ELEZW (RRE)] EERBL TwE30HE
Z4°T, SHICZD) BLEBRICREZIEL 2ho
EVWIHNEDODLDIEZ3DTHo70 BB, ®ED
AEEICHET 2ROV TIE 32 B L33 TRl
5,

3-1-4 BHOEEROHMERPELDOEFHNEANEICE
T B AR EDO BN RN T SRk
&, Vv —73 4,7 8 13, 15 17, 18, 191
FBFoTVBLIEDVbNb, 221, I V=77
FETHEET]I WRIER [EFH]I R TRAl 2E[H
720 ZERoTn2d OPEHOFERIZE 5T
[HYOVTn] T TholtR/OVWELRTH -
72T % (Table 6-2),

IV—=TA0< & 5] [W] [Bx5] [Rw] >
&, 311 IR L2 O FEEOI Y AT 5
FLIRDIAMIC D, X 72BHOBICHED D H - 72
ek, fEHEICET AR b FIREIC I Sz,

FV—73TiE, B#HOEERETLZELETHSH
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