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Validation of the Gambling Follow-up Scale-Korean
Version: An Outcome Measure in the Treatment of
Gambling Disorder

Young-Min Chun’ Jeong-ImLee Eun-Kyeong Park

Korea Center on Gambling Problems, Seoul, Korea

The purpose of the present study was to validate the Gambling Follow up Scale-Korean version (GFS-K), which was based on
the Gambling Follow-up Scale, a 5-item scale designed to assess gambling frequency/time, work status, family relationship,
leisure, and enrolment in Gambling Anonymous in individuals diagnosed with gambling disorder according to the DSM-5
criteria. Two thousand four hundred seventy eight individuals with gambling disorder (97.1% male) seeking treatment com-
pleted the GFS-K. A total of 608 clients who completed the treatment were reassessed. The GFS-K showed moderate internal
consistency. Confirmatory factor analysis (CFA) confirmed that the one factor solution (except item 5) fitted the data most
effectively. There was a moderate convergence between the GFS-K and reference scales. The GFS-K scores showed excellent
sensitivity to change, and good ability to distinguish recovered from unrecovered patients after treatment. A cutoff score of 17
was found to have 77% sensitivity and 75% specificity for recovery from gambling. The GFS-K is suited to providing a reliable
follow-up of gamblers under treatment and assessing the efficacy of their treatment.
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Figure 1. Scree plot of parallel analysis of the Korean version of the
Gambling Follow-up Scale.
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Table 1. Goodness-of-Fit Statistics for the One-Factor Models of the
GFS-K (N=2,478)

Model ¥ df CFI  RMSEA
Model 1 (Whole items) 48.21 5 .93 .06
Model 2 (Item 5 deleted) 37.48 2 94 .08

Note. GFS-K = Gambling Follow-up Scale-Korean version; Item 5=fifth
item (Enrolment in Gamblers Anonymous) of the GFS-K.
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Figure 2. The one-factor model of the Korean version of the Gambling Follow-up Scale (Standardized parameters of model 1 and 2, all except item

5 significant at .001).

Table 2. Correlations between the Items on the GFS-K, and Reference Instruments (N=2,478)

GFS-K DSM-5 S-PGSI GUS-K

GFS-K total score -23* -.35* -22%

GFS-K total except item 5 -24* -36% -.26%
(1) Gambling frequency -.18% -37% -13*
(2) Work status - 117 -.10% -.16*
(3) Family relationship -12% -17* -13%
(4) Leisure -.19* -29* -21*
(5) Enrolment in GA .02 -.07* .06*

Average inter item correlation of GFS-K(except item 5) =.19

Note. GFS-K = Gambling Follow-up Scale-Korean version; DSM-5=Number of criteria for Gambling Disorder in DSM-5; GUS-K = Gambling Urge
Scale-Korean version; CES-D =Korean version of Center for Epidemiological Studies-Depression Scale.

*p<.01.
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Table 3. Cronbach’s Alpha Reliability of the GFS-K

At or near start At or near end 3 months post end

GFS-K of treatment  of treatment of treatment
(T1) (T2) (T3)
GFS-K 45 (n=2,478) .39 (n=588) .57 (n=283)
(Whole items)
GFS-K 49 (n=2,478) .50 (n=589) .65 (n=284)
(Item 5 deleted)

Note. GFS-K = Gambling Follow-up Scale-Korean version; Item 5= fifth
item (Enrolment in Gamblers Anonymous) of GFS-K.

Validation of GFS-K

HAIZH(U=41,169.0, p=.752), 3H12] 7} 52 (U=39,408.0,
p=.149), 4H2] oJ7}AUEH(U=39,372.0, p=.241), 5412] A}225
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Table 4. Mean Entry and End Scores, Standard Deviation, Paired-t Test, and Standardized Response Mean

Entry score End score SRM (95% CI)
Measure t(1,562)
M SD M SD n=608

GFS-K total score 12.63 3.10 18.97 2.57 -41.97* 1.66 (1.52, 1.77)
GFS-K total except item 5 11.45 2.90 17.32 2.29 -41.85* 1.62 (1.46, 1.74)

GFS-Kitem 1 2.02 1.05 4.79 .64 -54.57* 2.28(2.10, 2.48)

GFS-Kitem 2 3.73 1.15 4.49 1.04 -13.86* 0.59 (0.49, 0.67)

GFS-Kitem 3 3.12 1.26 4.21 .97 -18.72* 0.78 (0.68, 0.89)

GFS-K item 4 2.58 1.24 3.83 92 -20.55* 0.86 (0.77, 0.94)

GFS-Kitem 5 1.28 79 1.66 1.17 -7.76* 0.35(0.28,0.42)
S-PGSI 9.04 2.39 2.12 3.13 42.32* 1.73 (1.88,1.57)
Note. GFS-K=Gambling Follow-up Scale-Korean version; S-PGSI=Shortened Problem Gambling Severity Index; SRM = Standardized Response
Mean.
*p<.001.

https://doi.org/10.15842/kjcp.2018.37.2.009



Chun et al.

4] Z3H(Table 4), 2= Q1M 7 AR Zhol F-2lw]et 2to] 7} 3L
oIt} S-PGSIC] £gho] 42,32 714 11, GFS-K A 44 2 53-8
A| )3t GFS-K A A4 25 S-PGSIL} -G-AS1HA| -42.97, -41.852] ¢
ZHe 29tk GFS-KQ] 7} oo A= 11 gk (HHIE)o] -54.6
O 2 7P ZAL, sH £} (AR50 e £F e 2 ARlE
HoHA 780 2 714 A9k Tk GFS-KHA| 14~ GFS-K 517 4| 213
<% S-PGSI ] SRM2 K5 Cohen(1988)2] 7|591 .8XL} &X =
HsIg e 52 vk 8 4= Btk wEE HY 29 1(=E
), T 4718, £ 3(7H5A1E)2 Cohen(1988)2] 7HY 3=
714l 8£'E‘rﬂ2 3,9 80]‘2151 %’: 239 = Cohen«l
ot T 714] .58 Hiflo] £h= 60l3l o, £ s(A k=S
)= Cohen®] 7P 2 71591 2-5 HJ.HOH &3k A%l

fl o FIO

0|

e
re
44
1o
P
rE
)
I
2
rlo
®)
lpw}
w
mlm
4 rﬂ_"
M
2
fru
'L
0
<
ot
M
®)
lpw}
w

(GESK00) 4515 el 2
T AR 48 ThsE 4
HEgg e 1 W3l viziel o
=ofsh cheat 2.
GFS-Ko| tiig By R4 23 17) 22lo] Haet A0,
E} T3 SRl QQlEAS
;9} ASl B 8217 5 o= 20 o 9

or
s}
¥
~
oy 2
o< o
o
me,

H

5y

ofx
jabad
|o
fru

i
i
o

i
o
4
N
o
fr
it
T
H
ok
i
o
T ooy 12
2 oo o 3T

0602 UH =
L 5EH2 A A3 }% Z1o] B Aget 2o = sfAEqIr) 55 3ol
E3E GFS-KO| YA A3 AZ| %= Griethuijsen 5-(2014) 7}
Taber(2017)7} A|QF3t 455 Wi 4~-& 71531 - 20]Qt) Ut
2ok A Eihs 2] WA dud AR=T) oha W
A8 1543 )

AN
Sl
?iJ
o
foie
filo JHI
1o
N
N
Q.

it

o ] 51o] speteh 2k sk S detel
7f12] E3HES| 67)] nvh o 2 ZA5H= 2 of A
5} Zo]2k= Berger 5-(2015)2]
T3 SE2AIAL] AR =T 4904 A7 FHAH
2 3715, o mako 2 Q19 7t

B ool Rl ooz flo 2
filo
2
o

©

)

i
e vl

4

. ol:o’
4 o2

s

rir

4

N
o
B
ne
N
of

J

cfolo] sl Hhedstis 52Ol 71 feloke} o 2 o
3 sfafe] Qo] thay) ko] A% ATt ok ARE §

ol
IS
of
12

of s 9 AFEE vlgo] opt A0 3

232

AT

A QlakA) AR E B2 9J8) I TR A 7LO 2 Pearson Al
BXS A Ay, B 7F HHAE 192 Clark?} Watson
(1995)7F AjFet 155 e 8 - e AF e ol Zle R
SfAEITh GES-KO| 7 2o 7Hdthe B, sHl(R22hg) w3
TR )3} 3 FSAYZH T .069] w9 2H2 f-ow]Rl b

d

o] A 2AIAAH) L 4HI ) TH= £oJuIFE ol

e

AT YR B2 A2 7ho) g-oju]sk Aol QIaL 3] 4
w(ol7hggh e 1(ErhI ) 2 372} 71 =0 34,

249) A 0T ofefat ATHe UHHE AT (Castro et al,
2005) Z}e} A2] UX|hck 5] AL SAGHETE) L 4
VIl HEHE) 23t AfEto] Ghe M Lpulx] B Sak fojulgh A
o] GI9L, 4¥ICIHERE) & BRI W 3ACHE AT
7V =0 ke molrh

GFS-Ki= E3[Joo] ] Fi9ispl elo] 25 ol &
A = 15T} AE9 Seld =S 2 GESK, DSM-5 EHl%
of) Atkz7), 082 2 (CES-D), EH--TL A% (GUS-K)= %
Eupgole] 203 FRES T4 7] Wl o] HE o]
Srolulat Aol ke Aofekin 7|efsigiek B4 2k 7leier 2

X5 GES-Ke) A7) £3-& F2 HmSa}-23 (p<.01) o4
ol Alto] Qlela, 59 S Aofet GES-K AR W4oke
24--369] Azko] Qloith. AuA 02 B 5o

L fllo

s
GFS-K9| el e Jogt Jlo 2 & 4 Qlrh
AR FAAR S4E S-PGSIol AT A ATt =at

N
N
oo

Pr

O
ox
i)
o
I
o
(uu)
i)
AT
Mo
O>~
i)
o
Iz
o
uu)
()
=
20
9
Y

v
K
®)
s}
@
~
o 12
A

R S . Ay
=5 HEYshe S-PGSIO| AR AR T AT 2he] v
WO A, S-PGSIE| 19 (= (E=HPHI ) ol A A i eto] mERE AR
SETH RS o SRR 2H((F AR, 3HCTEAE), 49
©17H8), sAEZ-F)lA = 7 et Zbll frefulet ZRol7t §f

ek, o] 419] 22 it SR AR ARANE &
© RE|E Yeto] v Wehirt GRS K| 5 RG-S A2)d B
2ol Relulsh £ W48 Mgtk ofefd

GES-K 7t 23] T} 2 Gphe GRS K7} ko] Alzhe 712
= WRgakar AL, TRk EuaEe) it Tt o)
4F0) A WSk © 4 vhelsl Qi A0 ShAE 4 ook wre
A A2 gt chat 2 ETE S-PGSIZ GESKS B A
chl, 350 GloA] Eupgol A1ZHES] Ayt ohfe} nick 1

rln

https://doi.org/10.15842/kjcp.2018.37.2.009



179l

Tk

459] ol o] WIS Brhe 4 9l A0 R 7]

9
o]
@
~
rr
9
i

S E e PP S R e

3 wis} vzt
EEL SA)E B2 AR et GRSKe] 44 B3k
%, 59 RS A|9a GFS-KO) 4] Fapds, 123 582 A|9)
32} Bko] W5 ATAR SRAYT F2A 1t )
QL= o] S BT, WBhUHES Lk SRMEE - Zick. of

9 S-PGSI®] 7}t WASIZ =7} w|ASEATE GFS-KHE 24 H
27 vpehgek oj2idt ATt FHARS] F8 E37} 4Fe] Aol
4 el g %E}HE}%E % Faehs o ol 9l
o &0 Hsp7L o =AUt
41 W1 'Iﬂ%fd &42& 6H44%EP GES- K(Stﬂ A A)ell thgt ROC
A Aol A R 9F Eo| =71 77%2} 75% = UEFHAL AUC=
Bl2 ZT Lo A2 Wyl o 52 Z3ks)= GFS-K= o] 1.
T Thax B2 760191t o] Aol Al k= GFS- KOM SHdé 11194c+~

.

g fm e
o 2

1o

4 85HE 6 2 S5 UE A0 2 W ok AR )
EE= A S-PGSIQ}F
SRR

2 Q10] AT S0 2 RO 3 4L 53} e 1
oAz Al a0 2 S we) Alsle BEsA
HBHE 50 Ate) 1 gol o AEj 8 B Espe ot
Stk H]E AR L] A (Galetti & Tavares, 2017; Hodgins &
Makarchuk, 2003; Stinchfield, Winters, & Dittel, 2008)°f|A] =8}
Apo] Harep 71 7450 K’ a1 Zhol] dAj&o] ke Ao HalES
A2k ol et Atal HRlo] 2 344 HHS-2 4 A g
2 stefat o) el Eebgol el 1 715 S ot
o 23 AFEE d )t H st

Ao 2 2 ol A7k A0 2 AR E S3ss]
FE B 7 AR Y Uy AR A

OFH S
%0]:7’:

thto] Al)eg 2o 7}
APHE A7 2 P 1 QS BATH L Faink
1 Ao} o] 9N AU THRES o vlute] AGE B

0 2 2A3)= £419] AlF == Cronbach’s alpha]] &J3H W14 &
9 A2 Rk A 7 QS o] o el YRS
e o) G- AtollA o= Bt glck

https://doi.org/10.15842/kjcp.2018.37.2.009

Validation of GFS-K

References

American Psychiatric Association. (1987). Diagnostic and statistical
manual of mental disorders (3rd ed., rev.). Washington, DC: Amer-
ican Psychiatric Association.

American Psychiatric Association. (2000). Diagnostic and statistical
manual of mental disorders, text revision (4th ed.). Washington,
DC: American Psychiatric Association.

American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders (5th ed.). Washington, DC: Ameri-
can Psychiatric Publishing.

Bentler, P. M. (1990). Comparative fit indexes in structural models.
Psychological Bulletin, 107, 238-246.

Berger, R., & Hinze, M. (2015). Impact of Expert Teaching Quality
on Novice Academic Performance in the Jigsaw Cooperative
Learning Method. International Journal of Science Education, 37,
294-320.

BrckaLorenz, A., Chiang, Y., & Nelson Laird, T. (2013). Internal
consistency. Retrieved from: fsse.indiana.edu.

Briggs, S. R., & Cheek, J. M. (1986). The role of factor analysis in
the development and evaluatbn of personality scales. Journal of
Personality, 54, 106-148.

Brown, M. W,, & Cudeck, R. (1993). Alternative ways of assessing
model fit. In K. A. Bollen & J. S. Long (Eds.), Testing structural
equation models (pp. 136-162). Newbury Park, CA: Sage focus
editions.

Castro, V., Fuentes, D., & Tavares, H. (2005). The gambling follow-
up scale: Development and reliability testing of a scale for patho-
logical gamblers under treatment. Canadian Journal of Psychitry-
Original Research, 50, 81-86.

Chon, K. K., Choi, S. C., & Yang, B. C. (2001). Integrated adapta-
tion of CES-D in Korea. Korean Journal of Health Psychology; 6,
59-76.

Chun, Y. M. (2012). Preliminary study for validation of the gambling
urge scale. Suwon: Kyunggi Center on Gambling Problem.

Clark, L. A., & Watson, D. (1995). Constructing validity: Basic is-
sues in objective scale development. Psychological Assessment, 7,
309-319.

Cohen, J. (1988). Statistical power analysis for the behavioral scienc-
es (2nd ed.). Hillsdale, NJ: Lawrence Earlbaum Associates.

Cowlishaw, S., Merkouris, S., Dowling, N., Anderson, C., Jackson,
A., & Thomas, S. (2012). Psychological therapies for pathologi-
cal and problem gambling. Cochrane Database Sysmatic Reviews,
11. DOI: 10.1002/14651858.CD008937.pub2.

Denollet, J. (1993). Sensitivity of outcome assessment in cardiac re-
habilitation. Journal of Consulting and Clinical Psychology, 61,
683-695.

Echeburta, E., Baez, C., & Ferndndez-Montalvo, J. (1996). Com-
parative effectiveness of three therapeutic modalities in the psy-

233



Chun et al.

chological treatment of pathological gambling: Long-term out-
come. Behavioural and Cognitive Psychotherapy, 24, 51-72.

Ferris, J., & Wynne, H. (2001). The canadian problem gambling in-
dex: Final report. Toronto, ON: Canadian Centre on Substance
Abuse.

Galetti, A. M., & Tavares, H. (2017). Development and validation
of the gambling follow-up scale, self-report version: An outcome
measure in the treatment of pathological gambling. Revista Bras-
silieira de Psiquiatria, 39, 36-44.

Garcia de Yébenes Prous, M. ], Salvanés, F. R., & Ortells, L. C.
(2008). Responsiveness of outcome measures. Reumatologia
Clinica (English Edition), 4, 240-247.

Grant, J. E., Odlaug, B. L., & Schreiber, L. R. (2014). Pharmacologi-
cal treatments in pathological gambling. British Journal of Clini-
cal Pharmacology, 77, 375-381.

Greinera, M., Pfeiffer, D., & Smith, R. D. (2000). Principles and
practical application of the receiver operating characteristic
analysis for diagnostic tests. Preventive Veterinary Medicine, 45,
23-41.

Griethuijsen, R. A. L. E, Eijck, M. W, Haste, H., Brok, P. J., Skinner,
N. C,, Mansour, N., . .. BouJaoude, S. (2014). Global patterns in
students’ views of science and interest in science. Research in Sci-
ence Education, 45, 581-603. doi:10.1007/s11165-014-9438-6.

Hayton, J. C., Allen, D. G., & Scarpello, V. (2004). Factor retention
decisions in exploratiory factor analysis: A tutorial on parallel
analysis. Organizational Research Methods, 7, 191-205.

Hodgins, D. C., & Makarchuk, K. (2003). Trusting problem gam-
blers: Reliability and validity of self-reported gambling behavior.
Psychology of Addictive Behaviors, 17, 244-248.

Hodgins, D. C,, Currie, S., el-Guebaly, N., & Peden, N. (2004). Brief
motivational treatment for problem gambling: A 24-month fol-
low-up. Psychology of Addictive Behaviors, 18, 293-296.

Holtgraves, T. (2009). Evaluating the problem gambling severity
index. Journal of Gambling Studies, 25, 105-120.

Hong, S. H. (2000). The criteria for selecting appropriate fit indices
in structural equation modeling and their rationales. Korean
Journal of Clinical Psychology, 19, 161-177.

Horn, J. L. (1965). A rationale and test for the number of factors in
factor analysis. Psychometrika, 30, 179-185.

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in co-
variance structure analysis: Conventional criteria versus new al-
ternatives. Structural Equation Modeling, 6, 1-55.

Husted, J. A., Cook, R. J., Farewell, V. T., & Gladman, D. D. (2000).
Methods for assessing responsiveness: A critical review and rec-
ommendations. Journal of Clinical Epidemiology, 53, 459-468.

Kwon, S. ], & Cho, S. K. (2010). Shortened problem gambling se-
verity index for telephone Surveys. Survey Research, 11, 19-32.

Ladouceur, R., Sylvain, C., Boutin, C., Lachance, S., Doucet, C., &
Leblond, J. (2003). Group therapy for pathological gamblers: A

234

cognitive approach. Behaviour Research and Therapy, 41, 587-
596.

Ladouceur, R., Sylvain, C., Boutin, C., Lachance, S., Doucet, C.,
Leblond, J., & Jacques, C. (2001). Cognitive treatment of patho-
logical gambling. The Journal of Nervous and Mental Disease,
189, 774-780.

Lee, K. H. (2009). Preliminary study for validation of Korean cana-
dian problem gambling index. Korean Journal of Health Psychol-
0gy, 14, 667-675.

Lesieur, H. R., & Blume, S. B. (1987). The south oaks gambling
screen (SOGS): A new instrument for the identification of path-
ological gamblers. American Journal of Psychiatry, 144, 1184-
1188.

Loo, J. M., Oei, T. P, & Raylu, N. (2011). Psychometric evaluation
of the problem gambling severity index-Chinese version (PGSI-
C). Journal of Gambling Studies, 27, 453-466.

McConaghy, N., Blaszczynski, A., & Frankova, A. (1991). Compar-
ison of imaginal desensitisation with other behavioural treat-
ments of pathological gambling: A two- to nine-year follow-up.
British Journal of Psychiatry, 159, 390-393.

McLellan, A. T., Kushner, H., Metzger, D., Peters, R., Smith, I,
Grissom, G,, . .. Argeriou, M. (1992). The fifth edition of the ad-
diction severity index. Journal of Substance Abuse Treatment, 9,
199-213.

Melville, C. L., Davis, C. S., Matzenbacher, D. L., & Clayborne, J.
(2004). Node-link-mapping-enhanced group treatment for
pathological gambling. Addictive Behaviors, 29, 73-87.

Nowak, D. E., & Aloe, A. M. (2014). The prevalence of pathologi-
cal gambling among college students: A meta-analytic synthesis,
2005-2013. Journal of Gambling Studies, 30, 819-843.

O’Connor, B. P. (2000). SPSS and SAS programs for determining
the number ofcomponents using parallel analysis and Velicer's
MAPtest. Behavior Research Methods, Instruments, and Comput-
ers, 32,396-402.

Pallant, J. (2007). SPSS survival manual: A step by step guide to data
analysis using SPSS (3rd ed.). Maidenhead, Berkshire: McGraw-
Hill Education.

Petry, N. M. (2003). Validity of a gambling scale for the addiction
severity index. Journal of Nervous and Mental Disease, 191, 399-
407.

Petry, N. M. (2007). Concurrent and predictive validity of the ad-
diction severity index in pathological gamblers. The American
Journal on Addictions, 16,272-282.

Petry, N. M., Weinstock, J., Ledgerwood, D. M., & Morasco, B.
(2008). A randomized trial of brief interventions for problem
and pathological gamblers. Journal of Consulting and Clinical
Psychology, 76, 318-328.

Pook, M., & Tuschen-Caffier, B. (2004). Sensitivity to change of
scales assessing symptoms of bulimia nervosa. Psychiatry Re-

https://doi.org/10.15842/kjcp.2018.37.2.009



search, 128,71-78.

Radloff, L. S. (1977). The CES-D scale: A self-report depression
scale for research in the general population. Applied Psychologi-
cal Measurement, 1,385-401.

Raylu, N., & Oei, T. P. (2004). The gambling urge scale: Develop-
ment, confirmatory factor validation, and psychometric proper-
ties. Psychology of Addictive Behaviors, 18, 100-105.

Research & Business Foundation of Chungnam University. (2010).
National survey on gambling industry user. Seoul: National Gam-
bling Control Commission.

Son, W. S. (2003). A comprehensive approach for adapting psycho-
logical tests. Korean Journal of Psycology: General, 22, 57-80.

Stinchfield, R., Winters, K. C., & Dittel, C. (2008). Evaluation of
state-supported pathological gambling treatment in Minnesota.
Saint Paul, MN: Compulsive Gambling Program, Mental Health
Division, Minnesota Department of Human Services.

Swets, J. A. (1988). Measuring the accuracy of diagnostic systems.
Science, 240, 1285-1293.

Validation of GFS-K

Sylvain, C., Ladouceur, R., & Boisvert, J. M. (1997). Cognitive and
behavioral treatment of pathological gambling: A controlled
study. Journal of Consulting & Clinical Psychology, 65, 727-732.

Taber, K. S. (2017). The Use of Cronbach’s Alpha When Develop-
ing and Reporting Research Instruments in Science Education.
Research in Science Education. DOI: 10.1007/s11165-016-9602-2.

Tavares, H., Ziberman, M. L., & el-Guebaly, N. (2003). Are there
cognitive and behavioural approaches specific to the treatment
of pathological gambling? Canadian Journal of Psychiatry, 48,
22-27.

Tucker, L. R., & Lewis, C. (1973). A reliability coefficient for maxi-
mum likelihood factor analysis. Psychometrica, 38, 1-10.

Victorian Government. (2011). Gambler's help performance man-
agement manual. Melbourne, Victora: Department of Justice.

Walker, M., Toneatto, T., Potenza, M. N., Petry, N., Ladouceur, R.,
Hodgins, D. C,, .. . Blaszczynski, A. (2006). A framework for re-
porting outcomes in problem gambling treatment research: The
Banff, Alberta Consensus. Addiction, 101, 504-511.

X2 &0 HIIETRMO| SHRE EHlS|E MR T (GFS—K) EHE St
x

E o7L9] Z#].2 Gambling Follow-up Scale(GFS)S ¥kt 3ttt E8l] 2 52 2| 4 &= (GFS-K) 9] B3} olLe) o] Ari= muix, 7}

243, 294

71548, o7 B GARolof| TRt 57H B0 2 FHAgEof ek A 2 A= 2k (ol -Sof5tal DSM-50]) )

o Eupo)= ARt elck 2,478%0) EabOlRH (e 97197}k X E5E Aol =2t htol Folaki GES-KE AItch 3

TAwg um 6080] ThA B715
Eoﬂ al, ok

E

04 =Y, =, 2l=, £, XNzFH 7t

0

https://doi.org/10.15842/kjcp.2018.37.2.009

Wl 17 AT GRS-K(Ea) 591 A2 Aga W by e, Sueteest FAs s
whEEhE oL skl e g uglch AR 8- T sk R 1789 Mt 7%,
= bl chet Al 9 4 A28 AR5 X 2 ATHE A5 B A A

Eo|xL 75%3ch GFS-K= 2|
© 2 el

235



