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Correspondence: Seunghee Ha, PhD Objectives: There are bi-directional links between phonological and lexical development
Eg{};‘;gg‘;f;?ig;e};ﬁh}?;g}g(is;yd li‘:g;?iigy ’ in ejarly language acquisition. This study analyzed phonological characteristics of words
Institute, Hallym University, 1 Hallimdachak-gil, which 12- to 30-month-old children produced as recorded by parent reports, as well as
Chuncheon 24252, Korea early lexicons in Korean version MacArthur-Bates Communicative Development Invento-
Effl: J:-8822-3355-224'86-23241250 ries (K M-B CDI). Methods: The frequency of phonemes and word structures in all the words
E‘-l;ail: shha@)hallym.ac.kr in the K M-B CDI were analyzed. The K M-B CDI was administrated to parents of 193 chil-
dren. The groups were divided into the three age groups: 12-17 months, 18-23 months,
Received: October 12, 2018 and 24-30 months. Word lists acquired by 50% to 75% of children in the three age groups
":s(‘:’:;ngRl‘éi?nai: 292%?8 were phonemically transcribed and then the frequency of phonemes, consonants types in
the initial position, and word structures were analyzed for each age group. Results: The
most common word shapes in the K M-B CDI were CVCV and CVC, and were either disylla-
bles or monosyllables. The most common phonemes of words in the K M-B CDI were /1, k, n,
a, i/. Seventy-five percent of children aged 12-17 months produced only words with /m/
and /p*/, which start with either a vowel or nasal. The two groups below 24 months pro-
duced the VCV words shape most frequently. As children expand their expressive vocabu-
lary with age, the number of phoneme types produced, the percentage of words starting
with stops, and the word shape inventory increased. Conclusion: This study showed the
phonological characteristics of early lexicon in Korean-acquiring children, which have im-
plications in selecting target words for intervention considering both early phonological
and lexical development.
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Age group (mo)
12-17 (N=89) 18-23 (N=73) 24-30(N=30) Total (N=192)
Sex
Male 42 33 12 87
Female 47 40 18 105

Number of expressive vocabulary 27.31+51.20 (0-286)

128.64+152.54 (0-618)

357.83+175.24 (83-608) 117.93+163.27 (0-618)

Values are presented as mean + SD (range).
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Table 2. Number of syllables of vocabulary in K M-B CDI
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Table 3. Percentage of phonemes in K M-B CDI for infants

Infant (8-17 mo) Toddler (18-36 mo)

Number of words 286 623

1 syllable 87(30.42) 122 (19.58)
2 syllables 149 (52.10) 344 (55.22)
3 syllables 42 (14.69) 129(20.71)
4 syllables 7(2.45) 26(4.17)
5 syllables 1(.35) 2(.32)

Values are presented as number (%).
K M-B CDI=Korean version of MacArthur-Bates Communicative Development In-
ventories (Pae & Kwak, 2011).

832 http://www.e-csd.org

Consonants
Rank Total Initial Final

Vowels

Tye % Type % Type % Type %

1 7 1400 71410 o 2857 3229
2 2 1089 o 1047 2 2114 | 19.50
3 - 1058 e 1047 - 11 -+ 1384
4 o 1042 A 8.97 a0 137 1 1363
5 e 8.86 L 191 @ 1029 s 9.01

K M-B CDI=Korean version of MacArthur-Bates Communicative Development In-
ventories (Pae & Kwak, 2011).
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Table 4. Percentage of phonemes in K M-B CDI for toddlers

12:307) € oF&2] 27] o1l vpehdt 2 54 - 51531 ¢

Table 7. Percentage of words beginning with obstruents, sonorants and vowels

Consonants
\Vowels

Rank Total Initial Final

Type % Type % Type % Type %

1 2 1478 o 1285 o 2576 b 2918
2 11259 2 1186 2 7298 1 1681
3 - 9.48 A 9.07 - 1768 | 1655
4 = 9.34 = 8.89 o 1288 -+ 1237
5 o 6.76 o 8.09 o 1187 H/4 958

K M-B CDI=Korean version of MacArthur-Bates Communicative Development In-
ventories (Pae & Kwak, 2011).

Table 5. Total ratio (%) of consonants by place of articulation

Infant (8-17 mo) Toddler (18-36 mo)

Obstruents 63.99 67.26
Stops 4161 41.25
Affricates 9.79 11.24
Fricatives 12.59 14.77

Sonorants 14.69 14.77
Nasals 14.34 14.29
Liquids 185 48

Vowels 21.33 17.98

Table 8. Total mean ratio (%) by word structure

Bilabial ~ Alveolar  Palatal Velar Glottal

Infant (8-17 mo) 22.86 37.48 9.80 21.37 2.49
Toddler (18-36 mo) 19.35 42.74 10.40 2412 3.38

Table 6. Total ratio (%) of consonants by manner of articulation

Stops  Affricates Fricatives  Nasals  Liquids

Infant (8-17 mo) 4012 9.80 10.42 28.77 10.89
Toddler (18-36 mo) 37.44 10.40 11.80 2558 14.78
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Infant (8-17 mo) Toddler (18-36 mo)

Rank

Type % Type %
1 cvev 17.13 Ccvev 15.89
2 CvC 14.69 CvC 9.15
3 cv 9.44 cveev 6.74
4 \VCV 490 cv 6.26
5 cveev 420 CvCvC 5.94
6 CVCVC, Cvevev 3.85 cvevev 5.78
7 CVCCVC, veev 3.15 cveeve 369
8 CGV, CVGV, cvcevev 2.10 VCV 369
9 CVCGY, GVCV, CvCvGY 1.74 cveevey 289
10 VG, VCVC, CGVC, CVCVCCV,VCVCV 140 CVGY 2.73
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ek fobg g 12 59 AR 571+ CVCV, CVC, CVCCY,
CV, CVCVCE Yepyth.

12-3071E Bt= o132 mti= H#H 012]Q| 22 &4
7 A I o) ofgolAN LERd ofF]9] &
& AT EgIT 7 A e i dRe] 75%2k 50% o 3

2 e o] tief 47 53 549& ARGt dF A

b o obgof A Kl o19)9f vlE2 Appendix 39] A|

Ale3iTk

2 Am
o ox

i)

12-307H2 OFSe| 22| E8 Yz

U S 75% oAk 50% o) ok olAN HinE o]
LHE AF9] 570 2, 282 Table 991 AAI3Hc. 75% o4 of
SN FEHOR B E Tof 21 121749 oF5e] 1Al
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Table 9. Percentage of phonemes of words

12-17 mo 18-23 mo 24-30 mo
Rank 75%° 50%" 75%"° 50%” 75%° 50%"
Type % Type % Type % Type % Type % Type %
Consonants
Initial 1 o 100 =] 75 a,m 25.00 1,0,L 1250 a 15.84 a 13.41
2 Ll 25 W, 2L 12.50 M 10.71 o 9.95 2 11.03
3 H, = 7.4 H, A, 2 7.69 o 8.66
4 A, 2,5 5.36 L, 2 7124 o 8.10
5 c, 357 m 6.79 A 782
Final 1 o 100 o 100 o,0,2 33.33 o 41935 o 31.00 o 26.04
2 2 22581 2 22.00 2 22.64
3 L 16.129 L 15.00 L 15.47
4 o 12.903 L 12.00 0 13.96
5 0 6.4516 o 11.00 o 12.83
Vowel 1 A 50 t 83.33 t 5455 t 47.62 3 26.20 t 26.45
2 1 16.67 1,4, — | 9.09 [ 15.87 | 19.93 | 15.58
3 -+ 1.1 -+ 13.65 1 13.46
4 1 952 i 10.33 -+ 1216
5 T, — 794 1174 8.49 L 8.03
Number of word 1 3 7 42 139 412
More than 75% of children, "more than 50% of children.
A}, 18-2371K o}-5-0] 77}, 24-3071 L o}5-0] 139712 LJEfS T Table 10. Percentage of initial sounds of words
50% OJAF ol F-of| A4 B-EA O 7 By o] o= 12-1771Y of 12-17mo 18-23 mo 24-30 mo
o] 37}(el]: ¢u}, o, whup), 18-2371Y oF50] 427, 24-3071Y 75%°  50%" 75%  50% 75%  50%
o}£0] 41272 Lepytt). Number of words 1 3 7 42 139 412
oA P s e WSS 8 B 3 am wn oo
Hdof| 5 /11, 18-237H °é°ﬂ /v, T, 7, =, 1, 24-307]1 40 Affricates 0 00 0 714 1007 1092
Ll a8, A =z, e, 2 20 2 YERGTE & 28 94 Ho| Fricatives .00 00 00 1190 1151 1359
e T E]= o == Sonorants 00 3333 2857 9.52 1295 1360
A Gerto] Seitt oS et obe ] _éa‘g’o] _?7}0}%‘ Nasals 0 BB 85 952 1295 1311
A 225 B Aol H St oflE skl Liquids 0 00 0 00 o 2
25 W SHOA = 2 E-E, Bl TEe 2 AHAJE of9)E st Vowels 100 6667 4286 3571 2446 1893
obgo] HAF IS, nhEkS, f5ol Bl ¥ E 4@5]’3‘14. % *More than 75% of children, ®more than 50% of children.

3 A5 12-17780]) 5 /1, 18-237] el /1, o, =/,
el 1o/, 12/, [71), 1/, Ia) =0 = ek HAE opefet $4 é
AFEShE Ao = YEhith T2 12-17711Eell /F, 1/, 18-237)
Aol 14/, Ay - s 14,24-3070L00 1F4 114 1oty 134 IR
%=0|3ich

50% oAk o} o AIA ZEHO R KW 24
Qo] /ra/, jwu/, 18-2371Qol| /1, 1, L/, /wu, T/, /8, 2/, /A, X,
/e, /), 24-3070 Lol /), /=), 1al, 18, A £20 2 VERGTE &
A WA Q-0 FE 0f912 ALgatd ol 50| Yol
S0zt of3]

A L2 12-177)

&/,

olN U{o

PPN A%, ATANE, AN, HELo| mE
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£ FESHE 22 P UM 1122, W] S0 2 o] o]
A

1 01315 EHSHE obFo] WA TG, vhEE, F-5o] i £t
= oﬁﬂ% TSR T4 A2 12-1770Lof| <=5 /1/, 18-23

s 12-177H%£°ﬂ 1YL 14 18-237H%j0ﬂ IH, /] i,
JAh I —1,24-307R&N /1, /11,1y faty 11 22014k

12-3071e ots2| A LA R HIE
A7 A 75% o oFs} 50% o) obgof AN KL
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123071 oFs2] 7] of9je] Uehd 52 54 + ots3l €
Table 11. Percentage of word structure
12-17 mo 18-23 mo 24-30 mo
Rank 75%" 50%" 75% 50% 75% 50%
Type % Type % Type % Type % Type % Type %
1 VeV 100 VCV 66,67 VeV 3333 VCV, CVC 16.28 cvev 15.29 cvev 17.87
2 - - CvCv 3333 CV, CVC, VC, CVCV, "1 cv 11.63 CvC 14.12 cve 11.47
CGVCV, CVCCVC,
- Cveeve 9.30 cv 10.00 Cv 6.93
- - cvev 6.98 VeV 7.06 VeV 6.40

CGVCV, vCCv 4.65 CvCvC 5.29

*More than 75% of children, ®more than 50% of children.

o] Lpebd & W] 95 B]-&-2 Table 100 A|A5HCE 75% ©]
& oFEolAA iix—iii B S A EGES u, Aol
Z & 12-17701 oFg-oll Al YehA] etz 18-23
F 29%, 24-3071E o}5-0] F 63%= LFERG T 2
AR50 2 AlAFSHE B 12-1771 o]l YehbA] ¢hefrt 18-237H
9 of5o] oF 29%, 24-30714 oF50] o 13%% VFEFT Bg0
B A= € e 12-177] oF5-0] 100%, 1823714 o
o] o 43%, 24-307] Y o}F0| oF 2502 LrERtTE = Yeo] 27}
2 Zofleo 7 AJRSHE Yk H]S-L )5l SO0 A
A3} G H] 82 7148k Z0] 2 BTk
50% O|A} OFEO|AA ZEAHO Z K 1% YukS Al HoRS
o], Aofl-2-0 2 A|ZFsH= YRS 12-1771Y o Eol A4 LrERA|
ok} 18-23711 oF=0] oF 55%, 24-30711Y o}E0] oF 67% = Lt
BT S BA O & ARG EEE 12-1770 o 2F 33%, 18-23
T ol| Ok 10%, 24-307] L o}5-0] OF 14% 2 LFERIT] B0 2 A]
ZF5}e Yk 82 12-17701Y o 0] 2F 67%, 18-237]1Y o} Eo]
oF 36%, 24-307]1 Y o}50] oF 19% % UEPth = Yo S713t
TE HZO 2 AlFehs B HlEo] Aasiiise & 4tk
50% o) obg ol FEH 02 B go) 3 waal 43
o Oégﬂ Z718H 2 Aol S v g0 Zr)lal S0 2 A|2ksl=

mﬁ;

12-3071& otz & &

12-30711 ¢ of-5-2] IRk ool A KA thofE 75% o4 of
SolAIA B Thel, 50% o) obsofl AN Hild Tol = L
of AujrEgktt ehd B 2 F A9 57l 2 20| 73

H]&Z Table 110]] AJA|BFRITE 75% o) obgollAlA &84 22

531 Hakol A 1217749 oF5-& 2878 VOV Wit TETRS A}

S3I3ik 1823711 obF] B 2= 15 3, 25 vlR

https://doi.org/10.12963/csd.18563

& 77N B0ISIH o] T 7H g Uehd @i 2= VEV T
24-307)1Y ob 5o B 2= %Xé 87H, Z%Ze4 247, 3341 137,

24 57), 524 172 & 5170 &
@i L2 = CVCV, CVC, CV, VCV, CVCVCRE &2
15 AMETHE & 4= QUSIT

50% O oFE ol AlA] HarE Thojol A 12-177]1 of-5

VCV, CVCV @ L2ukS Ab=3)9tt 18-2371Y o 5o Witk
F2E= 1848 47), 2278 117, 384 37), 428 27 = F 207 &
Folqirt o] 5 49l 571 € 4%+ CVC, VCV, CV, CVCCVC,
CVCV, CGVCV, VCCV =0 & VeIt 24-307)1¢ o} 52 i
F2= 124 870, 224 2770, 324 247, 4274 127)], 524 17}
2 27271 &30 Edstk o] =AY 57l Y L2 = CVCY,
CVC, CV, VCV, CVCVCE 24-307]|¥ o} & & 1,284 thoj
E ARSI

O ~»O
'C'EFXE_'q

=o|y z=

¥ AT 293 of19] PYTH ATVAF B B
S 12)Holl 4 30749 3 o} 5] T of el Lhehd 28
S 45l 34 B9k WA S5 oF 5 ofsle] et 71l
EE A8 1A, S Aol BARETE HHAO 2 ALgE

o]3] A2 AEQ] K M-B CDI %o}, Gofgof 35 0]3] =2

29 &0 BAS RSk EFF Qlojake 2o wfet ofsle}
2 EAL AHS An) Qo) AuoLFS 121749, 1823

=
e
[\e}
..l;
w
o

307)9) 9 MO 2 o] o
oFol siteka wnel i =il g
2 4wl
1R 771819 ook A4S K M I} ] -2
) 217 2867} 2 Fol 22 8ol A o1 F 52.10%8 XA

Aeko] 50%2} 75%
2 S kel e
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A 7 kgko, 71 the-2- 18-80)(30.42%) 7} ot K M-B
CDI -§o}-8-0] AL % 6237 dit 5 2:320](55.22%) 7} 74 ok
o1, 3-240{(20.71%)7} 1 t}-2.0 2 wolth K M-B CDIoj| =
H o%]e] Hae]E Al A K M-B CDI o of$lofAl=
AL W7}, 12, e, a), 8] 420 8 YERYTE B BlEs
IV 111 1o 420 2 YERgT] K M-B CDI o} 8-oj A= 2482
12h 17 e fa), o) 220 2 Vet B8 /1, /411140

2 hebdth £ 9908 RS vl ol g7} ot g B A%
& AN S, ANG HES 202 ehgrh 28

HE AR HlEE P‘lﬂr Frohgol FUsHA TS vl
npzke, 9} 2RS 220 2 UElyith K M-B CDI %Jol-g-a} §-o1-4- 7]
Exof| Vrehd thoo] A whae] ulg-S AT A7 K M-B CDI

oJo}- 2} Gol-8 0]3]9] oF 64-67%7} Aof-S0 &2 A|A5eom
U B L R0 2 ARk AR A0 2 5
go b4 gk m1 cho 2 BT} |89 0.2 Hgo] gt

VB R E Yok, frolg B CVCV, CVC 7H7 M =2 Rl
EE 2R|5}%1 00, 0] & K M-B CDI go}-8-2 CV, VCV, CVCCV
40 &, 80182 CVCCV, CV, CVCVC 42 & =9it) o]2|3t K
M-B CDIo|| =55 0]$]9] S 570 qh=0] 27| of9jof| thigt
53 Fefjof Tt ARkl S HEE A At
12-307]1¢ o}52] =0 A K M-B CDI & AAJgH 235 Er)
2 o Ahd R 50%-75%2) o}g0] 553 33 o]3]e} 28
3= A HSIT 75% o]} obs ol AA EAT AL S E Ao R W
15 tho] 2= 12-1770% o} =] 174, 18-237)€ o} =-0] 77}, 24-30
7N obEol 139711 = LR 50% o4 o gollAA 384 o2
Hug o] 2= 12-1770 obso] 371, 182371 obFo] 427,
24-3071}¢ oF-5o] 41271 = UretyiTt. 18-237 o] tirk=o] of&
| 507} ]Rke] 33 o}9}E Koo} 24714 o] S]] HleFA o2 %
A o7t 7Sk Alo] WAEI) 2= oF-5-9 o] gt of$]
F5 T UE YoE 5508 obso] 24170 YntH o=
300712] o] & &ESH = #5230} v]Z=8}tH(Fenson, Marchman,
Thal, Dale, Reznick, & Bates, 2007). 12-177]|€of 75% ©]A}e] o}-=
2 G /m/o] 3 offinkS FHsI L % o3t S7tst
A 18237 €0l /m, 1, 1, T, 2/ a7 A EA RS B2
Sol7}HA] BIHEH| A}-8-515IT 24-307) Lol = /4 /S 2555
=0]9] A0} W= Apgo] Z3HH Tkt o915 FASHA EH3ick
H50] 7ol 12-177) ol = 3 of$] =7} o] ol /1,
/5 B EEo ZgE|chr} 1870 o] $ofl= o357} S8t
A M, - 1758 ohekgt o] AFEE| QI
12307119 o}5-9] 27| 33 o)) =l Uehd A T 73

ﬂlﬂJ

r
At

(]
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Wl Arsugfk who Weto] o} 9] 84 B S0 Eikel 49
2 A2t 49 ol o] s EH 417 AHEstaL ol 5e) Al4ol
3 (lexicon)o]) W2 A| 3£5}%] 7] wfFof|(Ferguson & Farwell, 1975;
Leonard, Schwartz, Morris, & Chapman, 1981; Schwartz & Leon-
ard, 1982; Schwartz, Leonard, Loeb, & Swanson, 1987), ‘&22] A
L2 AT AL o} 50§23} off] 45 S ET EAS o
Sk B ZRETE 121708 o} 5L E HE B g0 2xh
KB et FRISHH 1871 o) ol A0 2 5ele
o2 el Wiko] F7keleht 24307l 7% olre] of
ol Flshe Ue 697} Bol80.2 A4t Fo ek
ek, whlo] 802 A2tk P g 121770 oh o]
100%, 18-237]} o}5-0] 2F 43%, 24-307] Y o}-5-0] oF 25% 2 LE}
U Ygo] Z7}ete 2 oo 2 Azt Jul u|go] 7h4aste
O 12307 oF5] 7] S ofF] BEo] Uehd it r
A ESITE 12-177] o= 75% o obsolAlN ssAes
L Y| 2 B 238 VCVEEo|lon, £ o9t 5
713t 18247 Hofl = VCV7E 7H -2 vla2 AA[5I3AT) o] %
24307 Hof| A= Bk 27} TR | A CVCV, CVC, C,
VCV, CVCVC =0 2 "I AF2E Tk 12-2471L0]] 75% ©]
Ap0) o} Fo] WIS Wike] 2Ro|A VOV & AL ol
7] of319] %535 Holeka 8 4 qlck 52 v o} 52 3 10
7l o] G-& B A3} Bernhardt®} Stoel-Gammon (1996)-2 o}£-2]
90%7} CVCV 2Z(%]l: mommy, daddy, byebye)-= Ab=FIrtal 1
D ol ol of 5.2 it ol o152 2 2| £
MG &8 T 2] oA e et o5 A5 o)
4 o]F 27] W0l /m, b, d/ 247} 2S5 CV = CVCV
Z 7} 2-A|8}c}(Stoel-Gammon, 1991, 2011). FHHo]| Skt o} %2 6

N o] % 27] WAof| 5O 2 AJZSH= VOV 27t 52 HI
2 AFZECH(Ha, Seol, & Pae, 2014; Ha, Oller, & Johnson, 2018).
VOV 22 182378 o} 57 ofsi A1 2.2 2745 o]
WA 27] 9] 7|2 22 2 WY AF§ e 53] 27
Aol e LEE £ ¢lo] 7t 278 T22] Aol BT Ha 5
Q018)0] 2 heth FHRolo) ool wel o} Eeh
o}55-0] kA8 ol BLA (blind analysis)3t A1}, T ¢lo]H o5 &
oAl T4 22 VCV, CV, CVCV7E 71 &2 ez 4H=s
QJrk A A A o 2 QA|5) v LR olo] 71 2fo]E HY
=4l 2= OP%% VCV G271 71 S-Alsll Goid oF-sof Hls)
F2CV/H M
o 182 AHEEIoIch 27] W4 i ofgle) S48 A
Aol 2 Q7] Aihe 2] WAle] G40 727} 27] U

=
S|
A
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9 &2 W] Wupgo] Hrks 7S AAJekal 3lthStoel-Gam-
mon, 2011). 51|22 @,2 ) AEL] 7 o) E HE3 ) K
o[ VCV 27} L-AIgE EA2 o] 38 013]7} 57 sPHA] A}

2 740 ol o} 3} Wi, o1 o] 553 3 10
O 58 EAS AR @] 57%7F A S0 = AJAts)
11, CVCVE} CVC 2] H]&-0] =T} (Stoel-Gammon, 1998). TR 14
2 H Ao A gt o} 5] 9 1007]] 01A2] HE o3]S AlE
S| Bz 247114 o] Foll= ol obs} BlSSHA wEse R

A&SHz CVCV7E 7P 2 HlE& APAIs g,

= Qe = oo 71 A9l 03] SAE AAIH o2 A

X 312} K M-B CDIoJ| 331 09]9} 12-3071Y ob-5-2] H oA}

AHERITHAL BLAIgH019]9] 52 5/49% 24515k KM-B CDIY]

2o o ol ol 5 5A3& A Axjel fuo]

oJef 4 1 12- 307H 4 of-go| FIIL Eﬂ_ of9ie] &2 54
SERS

le 27

1o
]

rlo

fum, T/ E% VCV —"r%()ﬂ*i *PEOPEP} 187] o] %ol = 3Ed
Ak = Z7FoPHA ookt a5t vl
HrA o & whahg, o] H7FE QI ERF VOV 298] g
H[&o] o8] A9k Aol Ao Zolut vlgo] 4
CV, CVC, CVCVe] gt Gtz 7} 2w |H A toFsf| %t 247
ol o= Bt 35779] FH ofF]E mO|HA o}Fo] ulis)
AHEHE At 2 720 §9o] AT A £
S FAFFE olefet APt 28740 HlSt= 18-307
| 0}5_4 ZHEE BEOl 2 22 442 BAI5H HaQl Pi (2016)9]
A} U3gdo] Slrk Ha® Pi (2016)2] AtofA= Ko =
A2tshE o Ao BlE-o] 18-247114 ob-5-of APt A= 7H &
Aot 25-307114 of5-o] ApdSof A= 50 2 AJASH= ofd
Of Hl&-2 Faslal Hlgouh ol 22 2 Al2tsh= o8 o] Hl&-o]
S7FslSik
£ QoA ATE K M-B CDI= o} 50) 258k o
A W ol oA ofm)d, qlX|H, B g Ao 2 A<
83k o$]9] F HFol2al & 4= Qlrk whEha] 18771 o
B EY El S T *H Aepel et Atel 01?4%
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Appendix 1. K M-B CDI FOt20]| LIEFt 42| H|S

o A 245 2425 2425 SRS

= S H|E(%) == H|E(%) == HIE(%) == H|E(%)
1 a 14.00 1 14.10 o 28.57 3 32.29
2 2 10.89 o 10.47 2 21.14 | 19.50
3 L 10.58 ] 10.47 L 17.71 L 13.84
4 o 10.42 A 897 al 13.71 1 13.63
5 El 8.86 L 7.91 o 10.29 T 9.01
6 o 7.78 = 7.91 | 457 H/4l 8.18
7 A 6.53 Bl 7.05 c 4.00 — 3.56
8 = 575 m 5.98
9 c 467 = 5.56

10 m 435 c 4.91

11 2 404 5 342

12 5 2.49 CC 2.78

13 HH 2.02 e 2.56

14 =5 1.87 E 2.14

15 E 1.56 o 2.14

16 s 1.56 » 1.92

17 M 1.40 A 1.71

18 3 1.24

Appendix 2. K M-B CDI 30+20]| LIEH ZA2| H|E

o A 242 2425 S AS ERE=

= == H|2(%) = HI2(%) == H|2(%) = HIE(%)
1 2 1478 A 1285 o 25.76 t 2918
2 1 12.59 2 11.86 2 2298 1 16.81
3 L 9.48 A 9.07 L 17.68 | 16.55
4 o 9.34 = 8.89 o 12.88 L 12.37
5 o 6.76 o 8.09 al 11.87 /4l 9.58
6 A 6.69 Cl 7.37 =4 455 T 9.32
7 ] 6.56 = 6.74 ] 4.29 — 6.18
8 = 6.56 L 6.56
9 [= 6.16 5 458

10 5 3.38 = 449

1M = 3.31 m 4.04

12 m 2.98 S 2.96

13 E 2.19 o 261

14 o 1.92 3 243

15 3 1.79 e 234

16 [ 1.72 M 234

17 M 1.72 by 2.07

18 ] 152 P 72

19 S 53
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Appendix 3. 23 2T 50% 0|4 OFSO|AHM E0E 0%

1.12-1771e o=

N %
1 Aot 68 76.40
2 Ot 63 70.79
3 2ot 60 67.42
2.18-237lie o}=
N %

1 of 67 91.78

2 Ot 65 89.04

3 4| 61 83.56

4 = 59 80.82

5 S 59 80.82

6 v 58 79.45

7 D7t 58 79.45

8 HH 54 73.97

9 (o]18 53 72.60
10 BH}O|bH}O| 50 68.49
1 iy 49 67.12
12 (o] 2= 47 64.38
13 os 47 64.38
14 20K 47 64.38
15 > 47 64.38
16 ot 47 64.38
17 SOt 2| 47 64.38
18 HFLFLE 46 63.01
19 et 45 61.64
20 2t 45 61.64
21 st 45 61.64
22 L 45 61.64
23 % 43 58.90
24 4 42 57.53
25 org 42 57.53
26 2|2 41 56.16
27 = 41 56.16
28 == 40 54.79
29 ] 40 54.79
30 =S 40 54.79
31 O7| 40 54.79
32 o7t 40 54.79
33 E3 39 53.42
34 =i 39 53.42
35 =S 39 53.42
36 S 38 52.05
37 oty 38 52.05
38 iz 37 50.68
39 Al 37 50.68
40 NE 37 50.68
41 (o] [=] 37 50.68
42 7t 37 50.68
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12:3071€ oF&2] 7] olF]el] et S 549 « 5153 <
3.24-307li¥ o}F
N % N % N %

1 et 30 96.77 126 =22 23 74.19 251 az 19 61.29

2 ey 30 96.77 127 HHZE 23 74.19 252 el 19 61.29

3 L 29 93.55 128 ol 23 74.19 253 271E 19 61.29

4 = 29 93.55 129 o 23 74.19 254 FAE 19 61.29

5 OfL 29 93.55 130 o3 23 74.19 255 N 19 61.29

6 = 29 93.55 131 of 23 74.19 256 = 19 61.29

7 3 29 93.55 132 X3t 23 7419 257 INES 19 61.29

8 otel 29 9355 133 2| F 23 74.19 258 i 19 61.29

9 o} 29 93.55 134 0nyEe 23 74.19 259 Pl 19 61.29
10 Shot 2| 29 93.55 135 & 23 74.19 260 mo|gl 19 61.29
11 2l 28 90.32 136 StA|of 23 74.19 261 iy 19 61.29
12 =Y 28 90.32 137 Ho 23 74.19 262 SlA 19 61.29
13 2|2 == 28 90.32 138 i 23 74.19 263 CHA| 19 61.29
14 Z 28 90.32 139 Ed 23 7419 264 =4 19 61.29
15 ity 28 90.32 140 2 22 70.97 265 az 19 61.29
16 7t 28 90.32 141 22 22 70.97 266 Lot 19 61.29
17 2 28 90.32 142 22 22 70.97 267 ot 19 61.29
18 B 28 90.32 143 ME 22 70.97 268 C] 19 61.29
19 ot 28 90.32 144 ezt 22 70.97 269 af 19 61.29
20 e 28 90.32 145 712 22 70.97 270 2221 %: 19 61.29
21 g 28 90.32 146 = 22 70.97 271 Zot 19 61.29
22 z 28 90.32 147 e 22 70.97 272 £Zot 19 61.29
23 b0 | b0 28 90.32 148 = 22 70.97 273 019 19 61.29
24 = 28 90.32 149 H|7H 22 70.97 274 EE 19 61.29
25 Obe 28 90.32 150 Alo|2 22 70.97 275 =k 19 61.29
26 oL 28 90.32 151 =Sy 22 70.97 276 EEIY| 19 61.29
27 2= 27 87.10 152 o 22 70.97 277 NI 19 61.29
28 oF=2 27 87.10 153 gl 22 70.97 278 QEH|0| 18 58.06
29 k=2 27 87.10 154 &7tet 22 70.97 279 EY 18 58.06
30 S04 27 87.10 155 AlA 22 70.97 280 = 18 58.06
31 2t 27 87.10 156 4k 22 70.97 281 =40| 18 58.06
32 Ats2t 27 87.10 157 It 22 70.97 282 255t 18 58.06
33 A 27 87.10 158 = 22 70.97 283 O 18 58.06
34 Iy 27 87.10 159 DA 22 70.97 284 THE| 18 58.06
35 =] 27 87.10 160 | 22 70.97 285 29 18 58.06
36 Atk 27 87.10 161 St 22 70.97 286 22} 18 58.06
37 At 27 87.10 162 Attt 22 70.97 287 MM 18 58.06
38 B 27 87.10 163 9} 22 70.97 288 1z 18 58.06
39 & 27 87.10 164 20 22 70.97 289 s 18 58.06
40 & 27 87.10 165 2t 22 70.97 290 a7 18 58.06
41 oHd 27 87.10 166 i 22 70.97 291 Ztoflzt 18 58.06
42 S7t 27 87.10 167 {2 22 70.97 292 = 18 58.06
43 £ 27 87.10 168 2X% 22 70.97 293 2ef 18 58.06
44 Er 26 83.87 169 Ly 22 70.97 294 = 18 58.06
45 R 26 83.87 170 Lt 22 70.97 295 z2 18 58.06
46 7|2t 26 83.87 171 of7| 22 70.97 296 k=] 18 58.06
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3. 24-3071 OFF (Continued)

N % N % N %
47 24 26 83.87 172 HA 21 67.74 297 el 18 58.06
48 = 26 83.87 173 ES 21 67.74 298 7|y 18 58.06
49 237 26 83.87 174 &2| SE 21 67.74 299 2o 18 58.06
50 27|e| 26 83.87 175 M 21 67.74 300 =0} 18 58.06
51 SY0| 26 83.87 176 7H=e 21 67.74 301 = 18 58.06
52 et 26 83.87 177 S 21 67.74 302 ot 18 58.06
53 71247 26 83.87 178 244 21 67.74 303 By 18 58.06
54 B2 26 83.87 179 EntE 21 67.74 304 =20 18 58.06
55 A2t 26 83.87 180 st 21 67.74 305 At 18 58.06
56 ot 26 83.87 181 H% 21 67.74 306 Ao 18 58.06
57 ofo|~33 26 83.87 182 27| 21 67.74 307 o 18 58.06
58 e 26 83.87 183 = 21 67.74 308 2247t 18 58.06
59 el 26 83.87 184 42 21 67.74 309 2o 18 58.06
60 O7| 26 83.87 185 g 21 67.74 310 Zot 18 58.06
61 Ot} 26 83.87 186 Ay 21 67.74 311 Hgtot 18 58.06
62 7t 26 83.87 187 o= 21 67.74 312 Ot} 18 58.06
63 0|A 26 83.87 188 217 21 67.74 313 2o} 18 58.06
64 ols 25 80.65 189 = 21 67.74 314 # 18 58.06
65 =M 25 80.65 190 LiZt 21 67.74 315 2 18 58.06
66 o 25 80.65 191 e 21 67.74 316 35 17 54.84
67 = 25 80.65 192 =4 21 67.74 317 Fras 17 54.84
68 Lt 25 80.65 193 B BESY 21 67.74 318 2|of 17 54.84
69 22| 25 80.65 194 oLt 21 67.74 319 == 17 54.84
70 E7)| 25 80.65 195 UOoiA 21 67.74 320 42 17 54.84
71 22} 25 80.65 196 oot 21 67.74 321 = 17 54.84
72 Al 25 80.65 197 219 21 67.74 322 250t 17 54.84
73 Algt 25 80.65 198 ki 21 67.74 323 Q7| 17 54.84
74 O|2} 25 80.65 199 = 21 67.74 324 =2 17 54.84
75 Elley|H| 25 80.65 200 1=l 20 64.52 325 de 17 54.84
76 =ed; 25 80.65 201 Z0| 20 64.52 326 = 17 54.84
77 PES 25 80.65 202 H=0| 20 64.52 327 OfAt 17 54.84
78 ey 25 80.65 203 e 20 64.52 328 a3 17 54.84
79 o 25 80.65 204 ok 20 64.52 329 =0l 17 54.84
80 & 25 80.65 205 50| 20 64.52 330 CH 17 54.84
81 L2 25 80.65 206 M 20 64.52 331 wheq 17 54.84
82 H] 25 80.65 207 et 20 64.52 332 Hof 17 54.84
83 cf 25 80.65 208 AT} 20 64.52 333 ObA 17 54.84
84 A 25 80.65 209 =2 20 64.52 334 U= 17 54.84
85 ]| 24 7742 210 4z 20 64.52 335 =2t 17 54.84
86 H|g47| 24 77.42 211 2 20 64.52 336 29 17 54.84
87 FefjmA 24 77.42 212 = 20 64.52 337 =0 17 54.84
88 7Ho| 24 77.42 213 a3 20 64.52 338 H|A 17 54.84
89 & 24 77.42 214 Aot 20 64.52 339 Aloj 17 54.84
90 AR 24 77.42 215 E 20 64.52 340 204 17 54.84
91 E 24 77.42 216 F2| 20 64.52 341 2zt 17 54.84
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1230714 oF5e] 27] oj3lel] R 22 54 + o3 9
3. 24-3071 OFF (Continued)
N % N % N %
92 H 24 77.42 217 = 20 64.52 342 ot 17 54.84
93 2 24 77.42 218 £ 20 64.52 343 2} 17 54.84
94 ot 24 77.42 219 Sts 20 64.52 344 = 17 54.84
95 2 24 77.42 220 =28 20 64.52 345 27| 17 54.84
96 2 24 77.42 221 FIopz 20 64.52 346 £ 16 51.61
97 ek 24 77.42 222 OF2{4| 20 64.52 347 MIEF?| 16 51.61
98 A 24 77.42 223 oy 20 64.52 348 I|Oke 16 51.61
99 c2| 24 7742 224 THU 20 64.52 349 z 16 51.61
100 A= 24 77.42 225 eHot 20 64.52 350 °4z 16 51.61
101 A0l 24 77.42 226 EA 20 64.52 351 & 16 51.61
102 z3 24 77.42 227 oot 20 64.52 352 A4S 16 51.61
103 ot 24 77.42 228 o] 20 64.52 353 2F2E 16 51.61
104 # 24 77.42 229 Z0fal 20 64.52 354 gE 16 51.61
105 =0|& 24 7742 230 Ef 20 64.52 355 g 16 51.61
106 = 24 77.42 231 A0 20 64.52 356 | 16 51.61
107 E] 24 77.42 232 £ 20 64.52 357 Al 16 51.61
108 2o 24 77.42 233 2t 20 64.52 358 Bt 16 51.61
109 2o 24 77.42 234 =AtE2t 19 61.29 359 OlTtE 16 51.61
110 2 24 77.42 235 EHA| 19 61.29 360 H2 16 51.61
111 A 24 77.42 236 e 19 61.29 361 3F 16 51.61
112 otot 24 77.42 237 ul 19 61.29 362 7tA 16 51.61
113 ok 24 77.42 238 otof 19 61.29 363 20 16 51.61
114 Q) 24 77.42 239 Z 19 61.29 364 =] 16 51.61
115 £40] 24 77.42 240 a2 19 61.29 365 =07t 16 51.61
116 O} 24 77.42 241 stof 19 61.29 366 2 16 51.61
117 Y 24 77.42 242 2t 19 61.29 367 et 16 51.61
118 Z0} 24 77.42 243 Zlch 19 61.29 368 =0 16 51.61
119 ikt 23 74.19 244 | 19 61.29 369 =2 16 51.61
120 31E 23 7419 245 Eht 19 61.29 370 2|9 16 51.61
121 e an 23 7419 246 HelZtzt 19 61.29 371 ELt 16 51.61
122 ey 23 74.19 247 22 19 61.29 372 =0t 16 51.61
123 ol 23 74.19 248 &otet 19 61.29 373 Uy 16 51.61
124 = 23 74.19 249 O 19 61.29 374 et 16 51.61
125 Gt 23 74.19 250 712 19 61.29 375 o 16 51.61

75% 0| OLSOfZIM £ 0fF|oll= S 2{2[5H
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'SHEICNEE Qlo1ZIse, HZIolo{giA, *SHainlShn Chak Hloja|zzistnt
HiE X =A: 27 ﬁﬂ%g—ﬂ@ﬂw T 27 o3 710 BAE A B 1AL 2 A= Sh=g wol-Hjo] 2 oAfA B
H7HK M-B CDDol| 31 EF 01919 S8 5445 FA8HT E3H 12307112 Yut o= ob5o] 553 & 019] F-5of vyehd
%v‘i—%‘é%’gﬁi‘ﬁq 2 K M-B CDIO|| 2231 095 &2 JARE FHof Hae] B, @] A 75, @ 25 AmEg)
o Al Y512-17701 ¢, 18-2371 %, 24-307 L) = Ur+= 1937 o520 H S &S tAlS &2 K M-B CDIE 4513t o} 5-2] %3 oﬁﬂ
£ 52 AAbete] ey b e e s, gro] A 2] 49, §E 725 A ET 2ok KM-B CDIoj| Z3H of9jofA=
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