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Objectives: The purpose of this study was to investigate the differences in performance of
action fluency tasks (AFT) based on time intervals and the semantic weight of verbs
among groups of healthy young and older adults and to explore the correlation between
working memory and the performance. Methods: A total of 62 Korean-speaking individu-
als, consisting of 31 healthy young and older adults, participated in the AFT and their per-
formance was analyzed by the semantic weight of verbs (Heavy vs. Light) and time interval
(first 30 sec vs. last 30 sec). They also participated in a working memory task. To measure
working memory capacity, word span tasks (WST) - forward and backward were con-
ducted. Results: In both groups, performance on the AFT was higher in the first 30 sec and
there were more productions of heavy verbs compared to light verbs. Additionally, a posi-
tive correlation was observed in the older adults between the number of heavy verbs pro-
duced in both the first 30 sec and last 30 sec and the scores on the WST-backward. Conclu-
sion: In this study, through a qualitative analysis based on time intervals and semantic
weight, we confirmed that the first 30 sec of the AFT can be a useful source for analyzing
results. Furthermore, it highlighted that the semantic weight of verbs could serve as an ef-
ficient method for predicting aging.
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(Liljestrom et al., 2008; Murtha, Chertkow, Beauregard, & Evans,

speed), 7]¢1& (memory), 52| (attention), A|X]Z}(visuo-con-
structive) 2 57} 52 (visuospatial functions) 52| Q1A 7’5
o] -3 (verbal fluency), A3 S (free recall) & Thof HAY
(word retrieval) 2] ¢1o] ol 4] =3 A5}7} LePdth(Fer-
reira et al., 2015; Gonzalez-Burgos, Hernandez-Cabrera, West-
man, Barroso, & Ferreira, 2019; Machado et al,, 2018). £3] ¢lo] &
g 5 o] 7 |(naming) 5 =30l 7H FoFgt Q1A 715 5
sh 54 of$fof| gk 0% ¢1E(lexical retrieval) F20] A|A
Elo] A 7} vrobAltkal B 1% 37 QJrH(Kim et al., 2022).

ol 571 5= AstE Wckslr] sl AAlE = thaEAQl ¢1o]
HAFZ = o5 7] (confrontation naming tests) 2} AJAJ o1&
7](generative naming tests)7} 1T} TiHo|E0)|7] A= kAt oF
off AAIE A2 A= (]l A AL 19 5ol gt o191 E 4k=
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1999; Price, Moore, Humphreys, Frackowiak, & Friston, 1996;
Price, Devlin, Moore, Morton, & Laird, 2005) TFo] AJAFe] =Q ©F
ARl A 214)(object recognition) ¥} 2J1]4] L (semantic ac-
cess) S H71el = Qlth(Levelt, Roelofs, & Meyer, 1999; Moriai-1za-
wa et al., 2012). AAlo| =t} 7] IA)| = A= 2] R al7] 5 (executive
function) ¥} 2917198 (working memory capacity) S H7}&
T = AR, AgE AR ool 7 W0l £5h= ol S 2
3F tho] YRSk THAlolchKim etal, 2022), 40| 2e17] Bl
o] 5-%/d(verbal fluency)S H7}oh= TpAjo|H AA == HEE
of| wha} oJu] §E -3 FAH(semantic category fluency task), =
A 34 AAHphonemic fluency task)Z L& 4= UtH(Davis et
al,, 2010; Henry, Crawford, & Phillips, 2004; Piatt, Fields, Paolo, &

Troster, 1999). 22 S A HIF2) ol Sl IS EAH4
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THA|(Action Fluency Task, AFT)Z 531 o= 2-2%Jou &
A& U= SARE AR AR Yol AbEsh= IAI =, 4178-%10]
oH] 7159 ZaE AEE o e U ARE Al e
of|(Henry et al., 2004; Rofes et al., 2019), =3} U E|3]4] Ag}o] o
o] 3522 B71517] SlahA] cheFsAl AHgElo] .31 Qlek(Pack &
Murray, 2021).

Ostberg, Fernaeus, Hellstrém, Bogdanovi¢?} Wahlund (2005)
= QX A5hE Holis ARl Hjay Weel FuAIA g,
AR o] 8 etzsfolnl Al AR AFTS AXISH,
1 2 Ao F AR ol eh=stolu] A
o] vla] $olalA] W e Hlrk o) AFT 43¢
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Z
7) K] Slofa] AT AHgstel Aue] MHLS e
ol % 9122 WAl Piatt 5(1999) & o
71428 842 A 5] whe} QR0 2 Ui, A4 Al
7be] Jn] W 9 AFT 740] Sl slmslgic o7t ol 5t
7140 25 HE §A AlolA] AvhE o4 ok ekt 4
A el Zehiach 2l Aol AZHATE 55| AFTeA
Ge0] Bg#o] o 27 Ueheh o] 234t AFTZL 53] Hay A
3ol e} 2o} 5L BrAsH) BIE B oln, Al
B T SRS 2] ANE 4 Gl 2] S BR1E
% 9lalrk o] Hol Thopet Aol o] YTl 5
AR, A=A Aol A5Fe] AFT S3elo] A3hEigla

(Forlenza, Mirandez, & Radenoyic, 2012; Macoir, Lafay, & Hudon,
2019), thIEAQ1 F2Yg Akl dzstol] Z|uiE 7H 7QlE o
Al AFT 3§80 #517} LEldTHAlegret et al., 2018; Beber, da
Cruz, & Chaves, 2015; Dubois et al., 2016; McDowd et al., 2011). T=
o AFT 430 70 20] 27] Sol A Wi 4= glow of
= AFT7} AelA ol 2] 3k 9Jglol 3t A7kt el S 2|
She o] Ae A7) E77hE 4 gL, SEstoln Aol 3
2 9144 45l] hobe S BAehe ol -8 A7t 2
T QS-S AJAFStCH(Alegret et al., 2018). Choi, Sung®} Jeong
(2020)> BE=QIA o} A B4 2mdS ks o= FA
(Bebvs. ADO] THE 4 B Alsletin], 1 A A
APl Feto] A ldS kol vlsl YAkl SAF AFEollA
3L 1o M B 7 R B AR AR AFE oA
B ofel -2 Folch T AFTE 4540} EF5ARR Lo} Hgh
7t 70|12 W]} 1, EEAO AR Ao Mol 4
7 e dSH AFE o] of2{ Rtk ofeiRt AuE S AFT7F 4
w8 3 0 28 AEQIAONE e 4 ol WA mTE
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Rosen¥} Engle (1997)2 AJ/dol & 7] TAJollA] <=a4121&
o] Yol skl Ao gh= thol & 1 Eshe= 14
chofo] Ab=-& $J3t Q12| AQl o] sl 2F7]exke] A

x
)

T}A)

b 1l O

& Ak Aajel ol T Ael7lolg ol 2 Atgto] 2he
Aol vsf Aol Ei7] dAloA B W2 TolE AFES o
(Rosen & Engle, 1997; Troyer, Moscovitch, & Winocur, 1997) ©]=

Aol 5719t 2ol Bt Q1A IAIE 4=3E uf Q1&g T
£ JAN7 1AL 2L ol 5 Sz ol A] Z¢)7] o]
7] wfiZ0]c}. Eom, Oh®} Sung (2016)- o5 EHA10] Aol &
7] S92 24719 9 7] Fo3 Aol e B
Beber®} Chaves (2014)= FAF 5= A dol 57| 52o] H347]
i} 2444719 Afolo] F-ofgt Aol Qltk=

IA = QA Bisket Ak ] /gt e shof] iztet

2 2

pres
k-2 ek

Chaal AR ek o, ol S Te] R4S
22 S S ulEEhE oFH AL Bo) SRS ol30 o
2 9Jck “1ei 9P B Bho] Aol Tt A TS 24
L B8 ol el 298 o]/} AA .2 B3
o2 Z4 dlojglo] F==old 4= Qlok= wdo] Qlck whebA A=
H ol 53 B4, AESE ol Afo]e] AYAS He Y B
A, o] A A9 AIZF M, sARY] om|E § Sl e =3
g5 Hushs A2 £4& 3718k Zo] QIA-Ao1 A A #ist
of| thgk Aol izt HEE Al 4= glom, Aufe] ¢1A]
A A5 AlHEHE ) =20] E 4= Qlth(Forbes-McKay, Ellis,

Shanks, & Venneri, 2005; Smirnova, Clark, Jablensky, & Badcock,
2017; Vonk et al., 2019).
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A 7FsA17F duptt AR o] Aol whet SAF 78 S 5A
(Heavy Verbs)2} 73-5-AH(Light Verbs)2 72 4= 31t}(Jackend-
off, 1992; Pinker, 1989). Z5-AH= 1412191 o]u] ﬂie st
kA thAof] & 9] A (Breedin et al., 1998)Q1 HHA /\}h Z
912 51 oje] o7} A0 Wbl S ole], oA 2
“7}tk(go), ttH(do), THETHmake)" 2} Z-2 SAHES 0101:3011*1
340 HFALE 5575 ™ (Barde, Schwartz, & Boronat, 2006),
FA00] el 2N AT 2 ofold 947} Zolelol 5]
o Ch2 oo Ajer Aestol B8 AR olo] ), 354
L ojuj] 737} Seok TS ou] HRE T bake,
build, cook’ T} ZHe- A7} o]ef| dllgtEth(Kozak, 2021). 3H=0] 2]
9. olol 71307} ok LA elule} BHAE 27 )
SARE T EAHA: Hek &t FHhE, on|A ZFSA k=
o 2 5AI0) FelE 7Pl BALE AEACl: T DR 72
BH}(Kim & Sung, 2021). ©] -, A HFE2 P, Abef], A 2
AAE UehE AeBAatet 2eEo] AHEE 4= 31tk (Gang,
2000). A=At ARFEARRL HlsA B - w2 2|40
271%]= HAHAn & Kang, 2000; Jung, 2016)0] 1L Aj&0]2] &t
o) Wh5ap1o] AEAV Aestol 3 BoleiA ololelg
2781 FTH(Kim & Sung, 2021). 3£} Z-5ARR1 S FAR=
o] We el 728 R A ] 91 B2 AEEAI LA
7} oJo]2) 7152 247) he 8 AN dummy) 2 715571 Gang
2000; Koh & Kim, 2019; Seo, 1975) A|&gAle} Agslo] AME-2
4= Itk Barde 5(2006)2 A5 (agrammatism) 2] -f-F-of| u}
o Aol T hAFEAL A 9 HEAIR FEAR Lol
B ajalole), 7 sk ARE) gl e FEAR} AEAE

EEF

4hEe o Agstte] f-2Jgk Afo|7} PRI AR SS 7H Al
of% WS FEAS A5 vurt 4EAE 42T 0] S0}
Al g7} ket Park, Obermeyer, Kornisch, Hall} Ontario
(2023 W94 Aol ko] A4 skt WmAIS o) 57)

2] &5} 34| (discourse tasks) ol A &Ju] 7FgR]o] b2 FA 58-S
a7tk 09 AlolZo] Yot el A | HEH
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2) 9 5440] O 745 EE A vs. A
o] 421k Aol7} Qe

Ao THE AFT 43

SR, A7 ZHA(ZE 302 vs. 34 302) E FAR] QJu]Z] 715
A EAt vs. 75 DL AT E S vs. e ’55‘) FA714 53
o] ot A AVt Y=
ol
A Ch

& Ae] oA 1A gl A= ofsoidista AT el el

9] %91 wro} HFE|ITHNo. 2022-0112). §17-0]) Zolgt giAf
Ap= A& 9 A7 %0l AFshes A4 AES 318 (dAE 13, o7k
92} 201, oA} 1) 0. 2 & 62wolck

Bt A5-2-26.87 (SD = 2.31, range = 25-32)A,
at 9172 70.45 (SD = 6.26, range = 60-82)A|

ZJAAFE 7“/\]-(Korean-M1ni Mental State Examination, K-
MMSE; Kang, 2006) <=7} A5 2 w54 tfjH] 16%ile o]A41C
2 4 9ol sidshe= Ak (2) A& 4178 H 2] 238 (Seoul Neu-
ropsychological Screening Battery, 2nd Edition, SNSB-II; Kang,
Jang, & Na, 2012)9] 3} HAFC] 42101857 AH(Seoul Verbal
Learning Test, SVLT) <=7} 915 4 w84 TjH] 16%ile 042
37 Heloll &tz AL (3) 717 EA] (Health Screening
Questionnaire; Christensen, Multhaup, Nordstrom, & Voss, 1991)
Ay, ofsta], Aalapeta], Yl i S BEo] leAh (@) 7L 9f QA
9 Aojol] FFFE WA 4= Q= A &4k HEo] R AER]
e ARz sRle 3 A el S HEe]
R} QLA of| whet Tk 604 o)/, A tehofl whE Q14| A8t
7} A el miA|= o 2axstslr] 9fs) vt 844 o8k}l A
(Cohen-Mansfield et al., 2013; Whittle et al., 2007) 2 4145}tk
7 R 7 wsdeo A {-oJ5E 2ot th} HA53l7] S8k
TE 05014 A
AH oz [o3E Afol 5 —“L'OW U RUTHE(43.647) =
65). Fch 7t 7157 7 = Table 10 A AJSFSACE.

AL IEA 1822
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At A, F
-46,p=.
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Table 1. Demographic information of normal young and older adults

Young (N=31) Older(N=31) t D
Sex
Male 13 18
Female 20 i - -
Age (yr) 26.87(2.31)  70.45(6.26) 36.37 <.001%**
Education (yr) ~ 15.19(1.56)  14.90(3.18) -46 65

Values are presented as mean (SD).
***p<.001.

SR TIX|(Action Fluency Task)
’101 < B7¥P] I8l SA Hol| st Tof
R AR IAIE LS| A, SEAF] thet
AL :rL F= tdAelA 3719 d5 Z3ET v
thZ A2 AAISHITE 3709 A% Eo=2 1 A=t gt
A= o, AtA = Hi A A 1ol] s 6= & 2to] 7
] Azsto] A LEAR S S6] SAIsH =R #
- EH AL EA HdS ] sAIRTaL w4
3Ystoie). AtAbe “AlgtE Aol &2l
‘P%‘HE 2= TS, 7HeRE ol TEsaAl 2. AaH

O
g
Rk
Jo
NI
2
oXx

mlo Tﬂ

o
)

il
2
ifit i
212
1
J
of
=

e
—{N
re

o

l‘_

ofr
_|_.
J,l

I = )

[2kst Y o) 2k 2|9k 8 602 B2t 2Tt w

o}n_fllr:i;lorﬁﬁ_
g
J}_l
me

o,
il
[
M
%
J
ol
2
fﬂ

X,
2y
gy
1%
tlo
Ho
%
>
()
r\l
n
N =
_EL
I
(o)}
(e}
L
o
i

2
P
r
(9%)
o
PN

w
=)
PeF

2 Lol 2j2}0] 7ollA] A5 25
2 10 2 715ste] 148 Aol 454 o
WHIk FAHE Foll EETOIARL 7150
Ry+-Bhek, 2 e RS Ll o} o] )
AEAR TR AEAE A B SRR

%5419} A} A= AppendixIo] I

4 o

ox
o
E

=
-

<]

In
10

]_

do o i o

u
o

2
T

ial

FA 7|4 2tA|(Working Memory Tasks)
A AES A 2 dSe 271 ses Brlsh] 918) Sung
(2011)¢] o] 2 A2l tho 3 iz ulejes}7| Al (Word span
task-forward, WST-F), tho] 2& AIL2 u}2}2s)7| 24 (Word span
task-backward, WST-B)S AA|g}59th A4 = 7 THAE 279

QA4 2L AAHo] Aol vl ekl AT ofe

https://www.e-csd.org 581



Juhye Lee, etal. * A Qualitative Analysis in Action Fluency Task

Fa}719] del 8] 5251 olshAlZ] 5, UAS Astsick A

s 9 7o) ol S B s 3 v Selsel 9
A BN T BHIE PAYR(ES ATR) Hol5S wasE
RERCEACE T RSCE:

WST-Fi= Eho] E(span)e] 37Hel 2l 7, chs, 8ol o7

21 Sk, WST-B= 27001 el 1, 7-2) 58 9711 A0.2 74
stk 2 ekl Al A2z 5 we] Alo] ol oA,
Fewho] o) - Hlo] AlaY B 0vhg-S A
319k 2 Aol Auhg-S B A9 144 Holshn &

|32 2 A3lgiek WST-RSH WST-BE] 5.2 19e] 2

147 s she,

6N uu =)

m\!
o

it

[e)
HA A

]_

(

ol

= K

3
2 o ofN

jus)
nN =]
—|—‘ HII
!, O
Ao

o

AtEo| SA1H X2
2 Aol A= B AT i S AT 7 A A& 30
2 vs. FHE302) Bl AR ofu]E] 7FER|(E A vs. 54D
2 AFTO] 2338 mholsly] 913 IBM SPSS 29.0.0. 5 L2 53]
FAHE A (three-way mixed ANOVA)S 23 05904 AAsH
S 2 R v, ), A G
0 ofu)4 1B EAbvs. A EADE A
e APTO] e A Ll A0

=
[¢]
2 5 ake) oo 130k ek 7 AFTE] 291710] 52 71 4

Il

(

l‘N' >

e oox

Table 2. The performance of AFT according to time interval and semantic
weight of verbs between groups

Group Young Older

verb type Heavy verb Light verb Heavy verb Light verb
First 30 sec 12.77 (3.69) 1.45(1.57) 9.13(2.95) 1.19(1.49)
Last 30 sec 7.36(2.75) 81(1.38) 4.71(2.67) 68(.98)

Values are presented as mean (SD).
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A= ukesr] 9J8f 1]ofs A3 E4(Pearson correlation)-2 A1
AlEFTt

AIZE7HA Bl EARe] ojnf A Zhgof whE ek TF AFT -3
of Zpo] 7}k Ql=A] Lol 7] Qi A H &R Al A AR 2
= o33 A ti(Table 2, Figure 1).

AR, ko] tigt FaI7F FAX o2 55t ATHFu, 60 =
24.028, p<.001). S, *=HF(M=15.71, SD=5.83)°0] HHZF(M=
22.39, SD=4.88)°] H[al} AFT $=3=o] {Fos}A o W& Zle =
LR

7, BALe] oju]] 7HA)e] et FanHBAE 0 2 §-0fs)

ATH(Fy, 60 = 474.662, p<.001). =, T Atk LE HEAL AL (M=
2.06, SD=221) KT} Z5A} AF&(M=16.98, SD=3.24)0| 5-2|5}

A ©f Eol Urebth

A, AZEZEA 0N whE F= A7 SAIA S = o] ST (Foen =
142.490, p<.001). ThA] T3l TA] A|ZF &, 2HF 3022] 42308
(M=12.24, SD=3.95)0] &4} 3022] 4~8J2(M=6.77, SD=3.24)
BrhGolsh o W $AE AFESHE 3102 eyt

UlA, Akt gAke] ofu|d 7hA] 1F o] ) AeAkgo] FA4
O 2 FOBFATHFu 60 =18.578, p<.001). o)1= HHAZ
T A AFE(M=20.13, SD=4.79)°] =5 o 49| 54
4HE(M=13.84, SD=5.00) 20} {-2J51A] ¥ Wets< Sfuigttt
(Table 3, Figure 2).

A, A7k 7EAT SALe] oJujd] 7} digt o] 3} Afmak

S 20 First 30 sec = 20 Last 30 sec
e 18+ S 18r
S 16 * S 16
> [=)]
8 14 F 8’ 14r
g 12 g 12t
210 2 10
s 8 s 8
S 6 S5 6
g 4 g 4
E 2 E 2
Z 9 = 0
Heavy verb Light verb Heavy verb Light verb
B Young 12.77 (3.69) 1.45(1.57) H Young 7.36(2.75) 81(1.38)
H Qlder 9.13(2.95) 1.19(1.49) | Older 4.71(267) 68(.98)

Figure 1. Differences in AFT performance according to group and semantic weight of verbs.

*p< 001,
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Table 3. The performance of AFT according to semantic weight of verbs be-
tween groups

A4 A0 2 24+ ol @

Table 4. The performance of AFT according to time interval and semantic
weight of verbs

Group Young Older Time interval First 30 sec Last 30 sec

verb type Heavy verb Light verb Heavy verb Light verb verb type Heavy verb Light verb Heavy verb Light verb
Total 60 sec 2013 (4.79) 2.26(2.37) 13.84(5.00) 1.87(2.06) AFT performance  10.95(3.79)  1.32(1.52)  6.03(3.00) 74(1.19)
Values are presented as mean (SD). Values are presented as mean (SD).

30 12 i}

= =

g 25¢ g 0

= — Young = = First 30 sec

v 2

> 20t — Older > 8r — Last 30 sec

2 2

B4 B4

5 15t g 6r

o o

8 g

s 10+ s 4T

i g

E st E 2f

=2 =

0 0
Heavy verb Light verb Heavy verb Light verb

Semantic weight of verb

Figure 2. Two-way interaction effects of groups and semantic weight of
verbs.

Go] FAH R {23t ITHEF, 60 = 64.002, p<.001). Z; THA| A]
25 28} 30200 A FEAAFE(M=10.95, SD=3.79)0] T8} 30
20| Ke] F5A AHE H4=(M=6.03, SD=3.00)] H]3] -§-2J5}A]
EPHCTH(Table 4, Figure 3).
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Semantic weight of verb

Figure 3. Two-way interaction effects of time interval and semantic weight of
verbs.

Z1719] 7+ AAIE Eelslr] $13l Pearson ARHIA B4
AT

T AT A mas ko] S 3020 A AFERE S5 AR}
WST-B 7+ A4 A3iA7F Yebgtthr=.606, p<.01). ThA|] ',
AT AT WST-BO] o] &5 AFTS] F4F 3020]
N FE5AE

B o] AHEiTh(Figure 5). AHA] H-4o] tiat
ZA7H= Table 6] A A5,

ol 7 TAlE AR 71 H Aol Zlsol dit Ak =
= IAIRA, B ot oM T o e YA At
KR
A~
T

%2

sl 5= Qlok o] T SAF Fel A2 AdelEd] 5

BB AFTE 2 o] 5jo] uh2 Sloj4 S4S vt

Qo] theFsl Ao A AREE| o] 931 QJt}(Alegret et al,, 2018; Be-
ber et al., 2015; Dubois et al., 2016; McDowd et al., 2011; Ostberg et
al,, 2005; Piatt et al,, 1999). £3] AFT B4 S5 oF2] BLA(o], A
HH3-Poll F5 = o] HAIRE AFTOl| A o] 2] EA|(of, FA] £3)
o QIA|-dola Aelol] F71AQ AEE Al = AL AE 4
Hoh= o] o] 2 4 9hgol A5 0.2 HATE L Qe (Forbes-

Mckay et al., 2005; Paek & Murray, 2021; Smirnova et al., 2017
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Table 5. The correlation coefficient between young group’s performance on
AFT in the first 30 sec and word span task

COMMUNICATION SCIENCES & DISORDERS

Table 6. The correlation coefficient between old group’s performance on AFT
in the last 30 sec and word span task

Young Older Young Older
HV_first LV_first HV_first LV_first HV_last LV_last HV_last LV_last
WST_F 115 -08 161 161 WST_F 052 -244 A7 025
WST_B .003 -053 A37* 174 WST_B 091 047 606** 075

HV_first=Heavy verb_first 30s; LV_first=Light verb_first 30s; WST_F=Word span
task_forward; WST_B=Word span task_backward.

*p<.05.
Heavy verbs generated within the first 30 sec

20
B
5 18 +
g 16
5] ]
S 14+ .

®
§ 12 + ° *
> . ] ° °
£ 10 . 3
o [ ] L
S 8 . . L] L
o [ ] L ]
s 6 o .
_qg 4 + [ [
£ 2f
= o0
0 2 4 6 8 10

Word span backward score

HV_last=Heavy verb_last 30s; LV_last=Light verb_last 30s; WST_F=Word span
task_forward; WST_B=Word span task_backward.

**p<.01.
Light verbs generated within the first 30 sec

20
B
5 18
g 16
[
> 141
T 12t
>
= 10F
g .l
5 .
5 6
T 4r
2 ° ® °
E 2 . . . . . .
Z o S A SN S

0 2 4 6 8 10

Word span backward score

Figure 4. Scatter plot between action fluency tasks in first 30 sec and working memory tasks in older group.

Heavy verbs generated within the last 30 sec

20
I
5 18 |-
g 16t
v
> 14+
o
o 12
> [
*g 10 o
e o . S
o
%5 6 . . . .
» . ] .
_ag 4+ . ) : : .
S 2t o ° . ]
= 0 e
0 2 4 6 8 10

Word span backward score

Light verbs generated within the last 30 sec

Number of correct verbs generated
IS
T

Word span backward score

Figure 5. Scatter plot between action fluency tasks in the last 30 sec and working memory tasks in older group.

Vonk et al,, 2019). 121} AFTE 8H8-5}0] A|7F 712 9 =AL9] 9
& 7hgRle] whE AA BAS sto] ok 71 8| wgt At =6

5 ol A AR AL QA itk TR B R Atofl A= A
A S S MRS tho 2 AR 9 BAke) oy
7}EA0] THE AFT 4:a22 EA5to] ek 1k 20| S o
24719 5] frolRt R WA F QA ok 1At skt

ARG e Sl S R AT

o

= =
— T
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7)559] 1147k AFT ele]l 932 % 4 o T @-5a
AUx)5}= Ato]cH(Gonzalez-Burgos et al., 2019; McDowd et al,,
2011; Piatt et al., 1999). Kim £-(2022)¢f w2 A1 =of 1|3} =
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