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Abstract: The purpose of this research is to reduce the workload on the project manager by improving the
efficiency of scheduling work in IT project management. In general, the delivery time and cost of the project
are in a trade-off relationship, and the priority varies depending on the environment and circumstances.
Therefore, in this research, we propose the software which generates schedules automatically using multi-
objective genetic algorithm to minimize the objective functions of (1) the delivery time, (2) the number of
days in duplicate task for all members and (3) the number of members. While there are many prior studies
on project scheduling method using metaheuristics, in this research, we focus on objective functions and
constraints specific to IT project scheduling. In the model of this study, we show that part of the Pareto
front can be obtained as an exact solution with a small computational complexity, and search efficiency can
be improved by incorporating them into the initial population. The project manager can select a schedule
suitable for the situation of the project from semi-optimal solutions generated by the proposed software.
The proposed software generates the schedule in realistic time using a general PC. The results of numerical
experiments and interviews show that the proposed software is effective for reducing the workload of the
project manager.
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BHEZIHEVWER* 7 2271280 K Th.

(b) FE ORI

ER LK A ZBGRTHO RPN RO ENY X7
HTHZHMER (1) ML 5.

(c) ZEF ORI

)M TONTEBHA A (2) BEMET 5.

(d) EEHEOHEH

TR LI, 1 20HICEEOY A7 08E ) B TH T

C B R D BAIEIE A
M3 HWWK (2), (3) S Rhosaos

Fig. 3 The case of minimization of the objective functions (2)
and (3).

4 HWMHK (1), (3) HRA0BEok
Fig. 4 The case of minimization of the objective functions (1)
and (3).
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WABHIZOWT, EHELTWAY A7 —1 ZIEICHEE L
T, 72 EHLERPHLHICI Y ATEBEL T
LA, 2E2EET A, Zor B (3) EHEHK
E3 5, BHEHBOEHRTLVITY) A L% ITFIORT.
Input :
c. BB
n. 70V NOWY AT
lastDay . #HHA
tr L kFHO Y A7 FIIRIEIE A $L
my  kTEHDOY A7 OBEEF
taskStarty . k HwHD ¥ A 7 MG H
taskEnd, .k TEHDO Y A 7T H
Output :
ovd . EHH%
Stepl . ovd=0

Step2 For i=0 To ¢

Step3 E[0...last Day]=0

Stepd . For j=0 To n

Stepb If m; ==i Then

Step6 For |= taskStart; +t; To taskEnd;+1
Step? : E[l]=E[l]+1

Step8 For j=0 To lastDay

Step9 If E[j]>1 Then

Step10 : ovd=ovd+ E[j]-1

Stepll . Return ovd,;

2.2 fi C/R L7 FR ol &M L, BEFofle LT

(0,1),(2,1),(0,1),(0,2),(0,1)
FHWEARLEO A 2 —T %X 5, 6, 7, 8 I
NN

3.4 BETIVIRIT7DOHRN
WRETLZV 7 by oTa&komnzR 9 1IRT. A

R

KR ATD
- P A
- 4 2 BRATRAE AR
- WEEE
par—Db% 9| 10
1 A :
2 B
3 PR
4 Mgk
5 Hr7e
5 (a) PR YAV Y — MEREH VLS X7 HGEHTHO
i

Fig. 5 (a) Calculation of start and end day of each task by

using topological sorting results.
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EHRRGELEEREY AN THY, M 128IR L%
fREBY, N — MERERERTHEE LAY M —
FNOTF—=5ThHDH., AUEIZLHEENTVT) ZALT
&% NSGA-II # v 5. 22313 DEAP [31] TRt ST
W5 R - FR%Z 4% T & % Simulated Binary Crossover
MWD, ZERIZFEL  DEAP THRMtE R Twd EIR -
TR % $8% T % 4 Polynomial Mutation % fi\» 4. DEAP
2B D N6 DFERIE, Deb 5 [19] 23ERK L 72 C SiF
Wi NSGA-IT Vv — ADFBHTH 5.

3.5 METDIVIMNIITDORIES SUER

LIENIR L2 B, KRIFRIE, EHNRHREZ T
HIERHMELTWAZY, RETLHY T by =TI,
EHCHRATRZEECEHELRTE LR b 2w, 22T
WRETLZV 7 T, 70753y 7ETREE LT

B¥AIX10R8

6 (b) MO
Fig. 6 (b) Calculation of the delivery time.

$]AR
e S AR—2 A

7 (c) ERMOL

Fig. 7 (c) Calculation of the number of members.

g |

g
&% 1 1] 1] 1 20 2] 1 1] 1
BA ol o] o] o 1] 1] o] o

(fEBED 5 HEDOEBEHX X7 #-1)
+ (EED 6 HEDEBEX A7 %$-1) =2 H

B8 (d) BHEHEOHIME
Fig. 8 (d) Calculation of the number of days of duplicate tasks.
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Bith

- il # &4
GupiEED) "ERYRE
RATERIT—EDBT S5
EFEMROSHILY—F

(Aui2] l
MHEFAERK

v
&EHEDTE
\4

BEEDER

Ritt X DEARZRER
v

N =&
HE?
‘ Y
(&3]
BT,
AUFr—hHh

MEFT—
HUbFr—t
BT T—4
9 RETLHV T MY T EEOTN
Fig. 9 Flowchart of the proposed software.

®3 7477 LFHAE
Table 3 Library and usage.

FAT7Y FIHR®

NetworkX[33] T T7DEKRE R — R
Python-Gantt[34] Hy NF v — hT—HERK
NumPy[35] A B

DEAP[31] BT T Y XA

SFIZFI ALK L T b Python [32] TEMET A &£ 9 12
WETA. ETHYV IV T2 T HBHHT L4775
EFHAEETR 3 12”79, W d GNU General Public
License 8 L IEBSD 94t A TH Y, METHHTE
L., BHYVANERFH LW, OSUAHCY 7 by«
TWABERID»DP5T, BHIZEHTHHTE 5.

3.6 HEER1

R—ETLV I P2 T7OUREEHELRLAME LT
100 # 2 7 OHlIF S, 50 AOEE ) A b CTHAEEER
2479 . fREHEEB TSN AT V2 - VT —%
5100 % A7 etk Lz b DT 5. FEErERE
2% 4 IRT. BENT VI X 20K 300, {#
BB 200, 28 AR130.8, ZEIRZEFEAR13 0.05, Simulated
Binary Crossover & Polynomial Mutation @ 7 (X 30.0 &
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x4 FEHREEE

Table 4 Experiment environment.

X5y HH WA
N—RoxT CPU Intel Core i7-7600U@2.80GHz
A€V LPDDR3 SDRAM 16GB
ANV E e (ON] Windows 10 Professional (64bit)
EAITBREE Python 3.6.2
FA4 77 NetworkX 1.11
Python-Gantt 0.6.0
NumPy 1.12.1
DEAP 1.2.2

1)140

3)10

wEEe)
™

100
?geﬁ- 200 250 35300

10 FEHHER (BEFER 1)

Fig. 10 Experimental results (Numerical experiment 1).

T5.

FEEAGREZE 10 IR d. FHERMIZ, 07T ARG
5 300 MACHFERE T ETH3I G5B/ THo 7.

C OFEBFINNIBEEGOILDY (SR ok
W, EBEMTLVT) ALEe 2= AT 4 2 ATLITY X
LATHY, LFLOIEOSL— 782 FOKRMIZTE %
WHEEZE LTS, HWEEK (3) ZEKIEIRN9, &K 12
P,

EZAT, KiffgenETIVIE, sk BN IT 70y«
7 N R ML) A THE L. BIEKIEIT S
OYx7 "OAT YV a— VCEER IIREZRKMLZLO
ThY, FLEREEEELOTRNEIT 70y
FNDAT Y 2= VOB A > TWAB T2, Kk 7 IT
Juvs MEHAEETHDL. FDH) 2T, HIETIE3
SOHEMEE, (1), 2) EEAE, 3) BEEKD) bw
T2 0% R/MLT 288 =V HEHRTED L9 I2KE
L7z, IS %5TZEREON EFEEMRE LS, IT
TV NOART Y a—1) v L L 2R D £
ViL, B—HWR#E[L TNV — b 70> s O—E% BEH
ELTHL VAR TEHAZ LN TED R ATV 2 —
VB TH D Z LD horz. BARWICIE, 3 >DHMEE
¥, (1), 2) BEEAEK, 3)EEHNI B, (2), 3) %
/AN L72IREET (1) 2/MET 28157, (1), 3) &
AN L72IKEE T (2) 2 R/AMET 5 8 (5T, (1), (2) 2/
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I L7ZIRRET (3) 2 l/MLT B EIZ T DR 3 DD/ 8L — |
70 MO B ERERTELTEZENLENLO (¥
A7) OREETHESTLIZENTEL, 22T, Th
5 3ODBET R, BTN T) XL % FETTHHICE
WL, WERICEDAZ EET A, ZhICEY, ES
DIEDY (kM) 2HfFC&2E£2 5. 2O L3Rk
THETEAGNZ Y, IT 7Y 27 FAT Vo= v
ZR) AR AD LR TH 5.

4. BEBRONBHELNOEH

4.1 BEBOERT7IVT) XL

3 ODEEIREGTFOERT VT AL % LTFIRT.
(a) HRYBI%L (2) EHH %, HMEK (3) R R/AID
REECTHMBE (1) W 2 /M2 T 2 35T

S, PROVAIVY = ENZF AV NEICEBE LR
WX YA EEEDICENRDL ZETEBDICHBTE S,
THIE, EEYVAMDPS T VY LAICEAL 1 45T RTO
FAZIZEID LB TH, BWEE (2) EEHEITI0H, AW
ME3) ZEERIE 1 AN 25, 32HOBITRT L, T
FLTHEAZEB 1AL ELZETHE, A7V a—)Vid
K3 DEHI2% ) EETE,

(0,1),(0,1),(5,1),(0,1),(0,1)

b, ZoWe, BREE () MIZ13HE LS.
(b) HI9ES% (1) #1, BHIWE% (3) BEEHD /N DIKRE
THRYREE (2) ERHEZ /IS 5 85T

IhiE, MRO YAV — N ENTY AV EICEEE
LDoD¥ A7 2 EHEOICHERLIETRGICERTE 2.
FHIL, BEUAMS T VT LICEAZ 1L ETRTO
FAZIZEN L CTEH, HEEK 3) 70y =7 MIBHT
LEEBMIIIANE LS. 32HOBITRT L, 54T
RAVPEB1AP1FRETDLE, A7 V2—VIiEK 40
£ 9 127% ) #BIETE,

(0,1),(0,1),(0,1),(0,1),(0,1)

Yhh. CoONE, BB (1) WA 0, B
2) EHAMAS 4L %2,

(c) EIROBIK (1) 40, H B9BIRL (2) oML 0 AR h ok
RETHIM (3) BERE RS 28ET

AU, HIRE (1) WA (b) CEAEICEEL, B
ROREC (2) FHHEE 010 L73ac, BB (3) 2H
A MET 2 1 B R LRI k% 2.

3.2 {OBITRY &EET I,

(07 ml)a (07 m2)’ (07m3)v (07 m4), (0»m5)
Lz, HWEE 3) EEME/MET S my,...,ms5 €
EEY)A MPLEREF T 1 2OMAELEE RO L LIk
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5. 201 Hi#ELMEORBET VT XL % ITIC
NG

Stepl : HA» S TORHET, ¥ A7 BEHOREK
BEEHTE. Z0¥ A7 EERKEHEBE
¥ (3) BEKOR/AMEE 5.

Step2: NRTE VANV — FENLFAVINEICERY) A
FOSEHIEICEBZE ) LTS, 1FHOY X
JIZEEY A NORHOERZE ) B TE.

Step3 :n =2

Stepd i 1 HEHED»S> n—1FHETOIZAZIZDONVT, n
HHDOY A7 OGS L EHRL TV L5451,
BHLTWEIAZIZHDBTHNTWALER
TEEVANDOBINT S,

Step5 i n FHDO Y A7 IZEH) A MOLBIHOER % &
DHT3.

Step6 : ZHH Y A N OFAL & T RTHREET 5.

Step7 : ¥ A7 EHDE ) B THAET L7zHHT.

Step8 :n=n+1

Step9 : Step4 (2R 5.

4.2 BEEER 2

3.6 HiOKMIEER 1 & F UHIREE, EBEREET3I S0
R M ER I ED T REY 7 VY 2 T R ERT 5.
FERAER 2K 11 [ IRT.

BEER1OMETHALIR 10 LKL T, BELD
IRASY) (ZHEME) DSRIEICSE SN, EBRER 1 L E
BRs R 2 #5Hli§ 5 720, T2 oI & D Hyper-
Volume f# [36] %} 3% (B 12). HyperVolume OEE
F1d (2000, 300,100) & L7,

BAEER 21T 0MCHE2L L= 78 Y OO
2T E7DIED 5\ HyperVolume fH % 78 L T
L. L CHEMEER 113, 0 H 25 LT Ic o
T HyperVolume fEAS2HE SN TIEW 5 b DD, 300 AL

150
200 ,@@
250 QY
300

250 350

11 EBER (KfiEgEER 2)

Fig. 11 Experimental results (Numerical experiment 2).
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ao0000000 | SKIEEER 2
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R
12 HyperVolume fILE (Bfis%Es: 1, 2)
Fig. 12 Comparison of HyperVolume values (Numerical

experiment 1 and 2).

K5 EBT-—soTuYrs b7uT AN
Table 5 The project profile of our practical data.

HH NE
Tuv=s b | Fry MRFEMRATRIEICI T DR IG RE Sk
N RS AT LR
ESy/ikee 2010 448
= EEN

ZRE . JEARRG!, SRR, 5, 2 —T 1 v,

A= WIET A b, AT A b

o Windows ¥—/%, Windows 7 74 7 > |k,

B | gy o by =T, GRERE

L SHFT (4%, EHES, BE, L0, F—gbr )
VAERVE/ AN o

smmay | 104
FIH = —% | #3000 A

227 962 X A7

H T HEEE: 2 @ HyperVolume fEIZ IV TV 72w,
HyperVolume fEIZ K EWIZE LD L DZERMEZHEL T
WALZEERTDT, 3OO — 702 bDOWGIZH 5
BB T IEERIC AN D & L DSRESDIEDY) (SR
WX LTHEMTH o722 305,

FTELIE R B RS T (a) 25 0.45 B, BRI IS T
(b) 25 0.04 ¥, BEMEIZT (c) 770.02 8, IR T VT
JALD 0 HALHDS 300 HACHFHHEE T TH73 4 14
WThHoi.

5. 962 2 X7 TOHEERE ZDHERICHT
53421 —EER
5.1 HEFEER 3

R—ETLYV I M2 TOHETHH 1,000 5 A7 % 15
BN CRIESRE T35 2 L 2 MERT 5720, EBTHES
N72962 % A7 DF—% % HWT, HMEER3 2479 . %
Br—so7ayzr7 N Ta 774 VER S IRT. &
B, EB TV ThHiAOTOI 7 NEFETE VWL
ICH AT MG EE =ML L TWAA, KiEiCiEF%x
Mz Tz,

ZHY A NI 100 N5, #EEHT7 Vv T) X Ao EIE
600, EAEUT 600 &9 5. ZE3EE, ZERZEEREE Simulated
Binary Crossover & Polynomial Mutation @ n, ZZEREREE
FEEEER 1 ERLETH D, EBFEREZR 13 1R,
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13 SEBRER (RfilgeR 3)

Fig. 13 Experimental results (Numerical experiment 3).

— |
20,000,000,000
15,000,000,000
h]
.
1S
2
2
%5 10,000,000,000
:
B 1 -2 -3 -4 -5
6 7 8 9 10
5,000,000,000
0

0 100 200 300 400 500 600
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14 £ ® HyperVolume H#ER OILEE (FufiEsEbk 3)
Fig. 14 Comparison of transition of HyperVolume values

(Numerical experiment 3).
% 6 HHORKAL O HyperVolume 53 & OFHERER (Bl
%84 3)

Table 6 HyperVolume values of final generation and calcula-

tion time (Numerical experiment 3).

T AR FERLRER] (KE2: 0. 2 U
HyperVolume | js#ifig(a) | B fi#(b) | B fE(c)
21,429,451,764|0:00:01.110;0:00:00.480; 0:00:00. 180 0:53:09.960[ 0:53:11.730

=]

NSGA-II it

1 0:

2 21,858,926,262(0:00:01.080:0:00:00.540;0:00:00.190:0:53:06.910{0:53:08.720
3 21,995,036,311]0:00:00.810:0:00:00.470; 0:00:00.210: 0:49:17.290]0:49:18.780
4 21,361,867,312/0:00:01.140:0:00:00.660; 0:00:00.220; 1:11:34.110{1:11:36.130
5 21,067,590,025/0:00:01.390;0:00:00.630;0:00:00.240 1:09:30.450{ 1:09:32.720
6 22,085,705,932(0:00:01.050:0:00:00.650;0:00:00.000: 0:52:25.060{0:52:26.760
7 21,373,924,790/0:00:01.420: 0:00:00.460; 0:00:00.160; 0:48:53.600{0:48:55.630
8 22,021,614,057/0:00:01.000: 0:00:00.840: 0:00:00.160: 0:47:46.220{0:47:48.210
9 21,705,267,769/0:00:00.630;0:00:00.490; 0:00:00.390: 0:48:03.100{ 0:48:04.600
10 21,831,719,278]0:00:00.640:0:00:00.000; 0:00:00. 140:0:48:36.860[0:48:37.640

SE¥)| 21,673,110,350/0:00:01.026:0:00:00.522 0:00:00.189:0:54:14.355|0:54:16.093
T 72 344,553,385(0:00:00.272i0:00:00.219;0:00:00.096; 0:08:50.669[0:08:50.89 1
¥ EER(a)~(c)lT 4.1 i TR L7 3 DO B RS T DA E FT

BT 2 LIRS, SMMEE T o2 2155 2 LAST
X7z, BRT N T X LIIERFERETH 5 720,
HEMICEWRESZEGTE LI L 2HRET A, H—
7 — & F—EREET 10 [%EFT L7z D £ 1 @ HyperVolume
RO EZR 14 12, KEOREEAO HyperVolume

13 (6000, 1500, 40) & L 7-.
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HEEE©
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15 FEEER (Bisss 4)

Fig. 15 Experimental results (Numerical experiment 4).

14 1, &0 & AT 125E > T HyperVolume
EASEIML, BWAAREHDTLMBERHATNE D
EERRLTWS, ZHACICBWTKE & B IZHM L 728
FEELSTVWD LI ICRZITOND. T IUTHEFER
2 C/RL7HEREBY, K& QMILET 5 EMIZD
WTHACDSHE L IZONTIEDN > T0A I EEELTWAS,
2% F T2, A HyperVolume il 0 5376 % 1E 3150 A
e EMGE L7236 0 99%E X I IE 21,319,016,891 ~
22,027,203,810 T& v, 10 B+ 5, 6 [ HLAYLOEF 8 [2°
fFHEXHANTH - 7-.

R’ETLYV 7 2T7ORBETH A 1,000 ¥ A7 % 1 I
BILIMICEIESE T T2 8I22on T, EB7— 7 ofa b
1,000 # A7 12 A% EARRLTWD 962 ¥ A7 55 Tlddh 5
75, 545016 70 & TREBIDINZETE Tn A I LA

o7z,

5.2 HEFEER 4
WRETAV I N2 TR T =Y ICL O TLRELIERY
WS 22 2MERT L0, RIFFEEOET VBT
YELERLEALT = O THIEER 4 2179 .
NLF—=%1%, DTFOTMETERT .
(a) 1,000 ¥ A7 % AKT 5.
(b) 2.2 HiDHIHG Sl % 75 AT M & 5 > & & TR
T 5.
(c) £F A7 OFERIZ1~10 OFLEKEH YU T5.
ZOEHDOLIEE, FEFERS LR CERY A FHT100
NGF, BIGH TV T X 2 OHACEAS 600, MEAKEDS 600
LD, R, RRIEEFE . Simulated Binary Crossover
& Polynomial Mutation @ n, FEEREREZIIEESESR 1 & [H]
CThas. EEMRAZE 15 (IRT.
FTUFTLEE LT Th, o UOEE LIk
TR THLNNL— 702 O3 HEGLEEEE -
AR5 ENTE T
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Fig. 16 Comparison of transition of HyperVolume values

(Numerical experiment 4).
R 7 KR OREAMLO HyperVolume fii 5 & OFHAEIRER (fi
FEER)

Table 7 HyperVolume values of final generation and calcula-

tion time (Numerical experiment 4).

Bttt __ FHELRER (RE 520 3 U BD)
HyperVotume ff | WM gy oy i Nsoaar | aat
253,573,185,276(0:00:00.770: 0:00:01.000; 0:00:00.360; 0:53:50.620| 0:53:52.740
250,505,419,288|0:00:00.800; 0:00:00.830: 0:00:00.470; 0:53:26.180| 0:53:28.270
247,702,919,827|0:00:00.750; 0:00:00.850: 0:00:00.470; 0:53:46.620| 0:53:48.690
250,987,148,053[0:00:01.440; 0:00:01.420; 0:00:00.750; 1:13:01.450| 1:13:05.060
261,596,765,054{0:00:00.770; 0:00:00.920; 0:00:00.420; 0:50:37.850| 0:50:39.970
269,233,657,096{0:00:00.790: 0:00:00.880: 0:00:00.440; 0:50:43.470| 0:50:45.580
260,974,471,624{0:00:01.050; 0:00:00.900: 0:00:00.490; 0:50:11.850| 0:50:14.280
255,068,520,799|0:00:00.840; 0:00:00.800: 0:00:00.370; 0:50:35.900| 0:50:37.910
262,403,256,164/0:00:00.770; 0:00:00.780: 0:00:00.430; 0:50:19.160| 0:50:21.140
265,157,580,477]0:00:00.800: 0:00:00.800; 0:00:00.450: 0:50:26.860| 0:50:28.910

)| 257,720,292,366[0:00:00.878 0:00:00.917; 0:00:00.464: 0:53:41.996] 0:53:44.255
P25 7,128,857,342(0:00:00.214; 0:00:00.190; 0:00:00.110; 0:06:57.461| 0:06:57.922

¥ BRE ()~ ()X 4.1 HiT/R LT 3 DO RE MR T OBk E £+

=

o - T W NS

o

BAEERR 3 LIRS, WEMICEWRIES Z G TE
52 LR T A, M—7 — ¥ FE—EEET 10 [FET L
(23 F- S [)) HyperVolume EHEF O ik % 16 12, %10
D AEMEAL D HyperVolume B X OUFIEREM 2 &R 7 IR

16 & % &, #£Il® HyperVolume D HERE S HE T
B3 LHBLL 2R TWA S EGh s, F72, Ak
A BV TEE & D ICHB L 25 Zr s T
YRz eND. 2% F T, miA HyperVolume
8 D53 A HIEHL AT NZHE D EME L7256 O 99%EHEIX
i 250,394,049,559 ~265,046,535,173 T v, 10 [al+ 3
6, 10 B HDAOF 7 RI2MEHX BN TS > 72,

F72, MIFEOHKTH A 1,000 ¥ A7 % 1 BRI LANICET
BETTHRIIOVWTIE, FH B35 4L 1 KHIN
RERTETOVDLIEDNGh o7z, BEERIDOF— 513
962 ¥ A7 T ) FMEER 4 LR L T4%IZ &y 278K
BLRCOTHREME R DH, FIEFER 3 L BEFER 40
K DOFEIERAE D 2 B O WTHEAE % TY = )b
FOLREERITH728TH, plliZ 088 &7 2 FEDFY
WD W LIEFEH SN 0o 7.
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5.3 EBERADA AL 1—IC& B

W|ETLVT7 MY 271 T 2 EWN R EIT9 . &
MERSIEBT -2 L7720, ZOEBREREEH
WTARIFZED B OFERLE A\ IO W TEBR Ol % 5%
FTAHZEETH.

(1) FHMEAE

TV MY A=Y v & LTHAER L TV AEBR
A% NG LT, WETLHY 7 MY 2T OBG~DEA
FHIE L LA OHIBOERESVICOWTL T &
TEAT). WMRBEILR, BETDHV T MY 2T ORFEONE
e, ARk, 962 ¥ A 7 OISR (GH600 7 v — 1)
FRIRL, &5 Loikst LzE@R RO %
5. ERAMKIILES 37 22F L, BHEZAMB LD
VoA — MR = VTR T 5. SR BN, &0
R T ) IHLE RS EL, BT A — )V EERET
RNCHEEZATH . AT ) v IdgEoTra 7 4 —
VETR 8 IIRT.
(2) e7VUL7HEE
2017411 A 21 H~20174£ 12 A 1 H
(3) E7ULYIER

v7) y JHEEZER 9 IIRT.
(4) EIERER
BRI RETAY I by TIZEYTa Y s bR —
AT Y = WERR S N pSEETR T S v B AL

R8 LT VYIHEFEOTOT 4 -
Table 8 The profile of persons who answered the

questionnaire.
K RAE
A B C D
HH
A lin 30 iR 40 fX 50 £ 40 fX
A=V A
L 3~54F |10 LA B[ 10 4ELL | 5~10 4
~AX— Uy
. SRR | R | A—B%R | AR
F R R E
SE SE SE SE
®9 v7VrJsuH
Table 9 The items of questionnaire.
T kS

BETDY 7 byz2TCEW Ty y herx—V
B | Y ICAT YV a—MER S NI DBREFTHENIE
MEEFRETE D0 (4 BEPEREAT) , ROV OIS
962 B AV DAY a—NEFETERLEBED
i

BETDY 7 b7 I2E0Tad=y bwRrPR
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