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Abstract: Handwriting identifications are often faced with difficulties in evaluating handwriting by persons under
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the influence of alcohol. Cerebellar dysfunction is associated with deficits in the control of movement extent,
as well as changes in the amplitude and relative amounts of acceleration and deceleration and action tremor.
Although numerous articles are available on the subject of alcohol influence on handwriting quality, most of
them were based on empirical data such as experience method, without any statistical evaluation. In this study,
Hangul signature giyeok and nieun of consonant were measured in samples of handwriting. The result of this
study can be used as a basic data of comparison on handwriting by identifying consistency of features and

relative individualization of.
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Table 1. Signature by writers 1-30
Signat
Sample enar Age Gender BAC
No. Sober With alcohol
1 38 female 0.144
2 46 male 0.145
3 < xz ‘},\ % »”?l (V\/?\ﬂ/\ﬁ %%j 59 male 0.146
4 # qza&g i mt %/77{ /U%ZAL 33 male 0.147
5 o} % "ZE l %ﬁ_ y/i Z‘ 4‘[ i3 36 male 0.150
6 7 8 9l L UL ()l Al b 24 male 0.151
7 Xj %)} );3 ?z7) /@233% kH%D %m 43 male 0.152
8 0‘ &t Jﬂ ‘I; / ZV{! 33 male 0.154
9 A vj 2 51 @94’\77 Zg ;»4/,3;[ 57 male 0.155
10 ?s\@’%, 7 B WAL 2\BY 33 male 0.156
I L R N A& Al A 44 male 0.157
12 \ W, [377 Q' ///»@ %)/74/2& 49 male 0.158
13 o[z‘/fzs_ o z,j,( o 5_@[_ p‘ 7 JT 36 male 0.160
4 yel HEN M GH m 33 male 0.161
15 wE 2" > ?»(14 AL 28 male 0.162
16 Ztwayr QL yid, sy <hwﬁ - Aty | 41 male 0.163
17 ZJVQB.Z @ 7)‘»3355/ q{l\ff% 7&\43“744/ 32 male 0.166
18 i 7+ R) 0 7%+, o) 7OL;U 2L o| 752 58 male 0.167
19 7%0174\@ 73}70’}3&% /}%M/ q@g&g\/ 18 male 0.168
20 %;ﬁ A E Fols A7 33 male 0.172
21 9\0\1:\'? O\x{)?{ Og\jﬁ \((&(% 27 male 0.173
22 G \Jrtidey g B 36 male 0.178
23 p} AT /Ara o)L 2 o )25 31 male 0.178
24 /tr)gl?s ,,7 %@%9 f&sfé /‘2% 30 male 0.181
25 é ot j} - § : A K 46 male 0.183
26 T\@,:nd\o__% }\_\0%1\0:‘\7 ' j@ﬁ e)\\é%qkoi W__A 25 female 0.184
27 s 36 1 0.195
7 W Y e Wne male

28 7 W g 4\33 N //‘%”C 35 male 0.199
30 31 male 0.202

WAk B AN, R A

.............................. ﬁ\L

BAC: blood alcohol concentration

Vol. 23, No. 6,2010



610 =3¢ - 1A 143
Table 2. Length and height values of signature Table 2. Continued
Lengths Heights Lengths Heights
Writers £ £ Writers £ £
Mean Range Mean Range Mean Range Mean Range
q S 2680 21.77 2936 10.50 6.88 14.46 16 S 5232 39.15 61.35 15.19 8.50 21.11
WA 27.83 22.62 32.16 999 924 1098 WA 4935 4697 52.62 11.86 9.81 13.15
) S 2939 2749 31.28 2255 18.03 27.06 17 S 2554 2539 25.68 7.95 6.33 9.57
WA 2925 2486 33.12 13.14 9.01 17.68 WA 16.03 1487 17.93 8.19 5.69 11.77
3 S 2496 21.55 29.05 12.77 1049 14.25 18 S 2331 2272 23.90 9.30 8.44 10.16
WA 33.85 33.01 34.69 1597 14.72 17.22 WA 3699 29.73 44.14 1044 9.57 11.57
4 S 21.80 20.72 22.87 9.13 9.07 9.19 19 S 61.78 56.19 6736 3526 34.50 36.01
WA 2844 27.07 29.80 6.81 6.25 7.36 WA 23.83 23.63 24.02 6.57 5.95 7.19
5 S  31.69 2605 3732 12.64 10.82 14.46 20 S 2999 21.70 38.28 15.52 9.54 21.50
WA 24.03 22.15 2591 1295 12.08 13.81 WA 16.85 16.59 17.10 8.71 8.50 8.91
6 S 25.83 22.07 32.63 9.58 8.84 10.04 21 S 16.73 14.15 19.31 7.70 6.58 8.81
WA 21.64 19.20 24.08 7.23 6.77 7.69 WA 1643 16.06 16.79 7.37 7.06 7.67
. S 2484 2222 28.55 15.08 11.70 19.30 » S 1697 1564 18.30 9.51 6.57 1245
WA 2891 2826 29.56 9.85 984  9.86 WA 1830 16.07 20.52 8.38 7.03 9.73
3 S 28.19 24.00 34.51 9.81 9.03 11.34 3 S 2385 1791 29.78 11.09 941 12.77
WA 28.76 2332 34.20 11.35 9.63 13.07 WA 1797 17.17 18.76 10.27 9.12 1141
9 S 2147 21.15 21.78 14.86 14.60 15.12 4 S 2623 23.76 30.01 12.70  10.38 14.85
WA 4357 3774 4939 1124 1045 12.02 WA 24.57 20.09 31.11 10.23 8.46 11.96
10 S 2095 19.78 22.12 740  6.64 8.16 25 S 27.09 2572 2846 1480 12.62 16.98
WA 2525 24.14 2635 9.03 8.64 942 WA 33.13 31.53 3472 21.69 1948 23.89
1" S 2753 26.02 30.15 9.54 8.64 10.38 S 28.02 24.02 34.40 11.51 923 12.84
WA 4146 2698 5558 1186 886 15.01 26 WA 2876 2778 2973 710 674 745
12 S 3799 3533 40.64 17.08 1444 19.72 S 2281 21.08 24.53 5.85 5.78 5.92
WA 34.05 31.26 36.84 13.14 11.21 15.07 27 WA 2448 2294 26.01 7.92 7.87 7.96
13 S 1894 1892 1895 6.76 652 699 28 S 2769 2738 28.00 11.24 8.84 13.64
WA 16.03 1433 17.40 721 6.12 7.89 WA 26.04 2528 26.79 7.83 7.33 8.32
14 S 2045 2045 20.45 11.41 1141 1141 S 2140 19.56 22.33 7.77 7.51 8.13
WA 2667 2468 2967 879 775 10.17 2 WA 2605 2462 2747 919 904 933
15 S 1937 19.00 19.73 7.78  6.92 8.64 S 19.87 1836 21.38 8.44 8.17 8.70
WA 1819 1679 1959 689 629 7.8 30 WA 1935 1547 2174 771 697 898
S: sober, WA: with alcohol
3 Aele] Aol E RO I WHE
A9 434, 7, 9, 14)9] oAM= dolo} Eole ¥ < AR o oA R 27 o] A o] Wslgh
7wk she Zlo] SlHgn, Aoz Sel=int
15 Aol FE2E 25 ollA 24 13719 18] MM F2E A wrollx FA 2109
T4 ne] W, @z, doju&o] &9 WAt wzt, 9zt dolul&e] 559 JadE A 8%k
A S AsE gk A3 YA = Sl Z4o] E7Fs3 49

7153 338 At 123oA dAE EAS W
o] A Atole] Aol T2 AR IRIFH ¢
Zhol A & 29 (14: 32%, 25: 42%)°] 30%°]73<] W3t
2 Byon 108oAE 30%0 ] H3ES Ho] A

HskE ERIsk A3t WA=
S AQBkal 1490 e EHS Hol A Aol
o fARdol T& AoR RIS 7oA |

(19: 36%)°] 30%°]%e] WstE BHilown 13“3°1V1L
30%°le] ®shE Hol Mu Abe]o] fAge] we
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Fig. 1. Changes in measurement values of signature.
Table 3. Measurement values of consonant giyeok
. Inside angles External angles Ratios of the length
Writers
Mean Range Mean Range Mean Range
. S 91.33 80 107 48.33 36 55 1.16 0.87 1.50
WA 88.66 79 99 56.33 38 66 1.07 0.82 1.55
6 S 55.66 46 66 55.33 42 64 0.76 0.63 0.90
WA 50.50 50 51 74.00 63 85 1.08 1.08 1.09
6.1 S 38.00 34 42 76.50 61 92 1.08 0.98 1.18
) WA 56.00 55 57 83.50 74 93 0.77 0.70 0.85
o2 S 90.00 63 117 62.50 40 85 0.68 0.54 0.83
) WA 135.00 135 135 62.00 62 62 0.66 0.66 0.66
14 S 58.00 58 58 74.00 74 74 0.53 0.53 0.53
WA 74.66 64 82 38.33 29 48 1.00 0.76 1.28
15 S 71.00 60 82 55.00 44 66 1.23 0.84 1.63
WA 83.50 82 85 63.00 57 69 0.89 0.81 0.97
17 S 45.00 31 59 64.50 63 66 1.17 1.02 1.33
WA 71.00 64 80 81.33 76 86 1.46 1.38 1.56
18 S 56.50 49 64 68.50 68 69 1.26 1.16 1.37
WA 53.00 48 56 73.66 65 83 1.06 0.93 1.24
51 S 70.50 69 72 82.00 82 82 141 1.38 1.44
WA 79.50 69 90 45.00 40 50 0.88 0.86 0.91
24l S 80.66 49 120 101.66 82 115 1.53 1.07 2.45
) WA 91.33 74 103 110.66 97 120 1.55 1.23 2.18
24 S 48.16 44 60 96.66 80 120 1.34 0.86 1.74
) WA 81.33 70 100 78.33 72 86 1.73 1.36 2.18
55 S 70.50 64 77 26.00 23 29 0.92 0.91 0.94
WA 59.35 58 61 64.00 64 64 1.44 1.43 1.45
2 S 97.50 86 109 71.00 55 87 1.15 1.10 1.21
WA 64.50 59 70 58.00 58 58 0.78 0.71 0.86
30 S 100.50 99 102 71.50 69 74 1.57 1.33 2.01
WA 78.00 66 85 68.33 62 74 1.17 1.15 1.19

S: sober, WA: with alcohol

Vol. 23, No. 6, 2010
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Fig. 2. Changes in measurement values of consonant giyeok.

Table 4. Measurement values of consonant nieum

Wi Inside angles External angles Ratios of the length
riters
Mean Range Mean Range Mean Range
5 S 137.00 134 140 91.50 90 93 0.28 0.24 0.33
WA 82.50 69 96 78.50 78 79 0.41 0.38 0.45
6 S 118.66 81 149 89.33 85 93 0.42 0.27 0.55
WA 118.00 106 130 83.00 78 88 0.43 0.36 0.50
g S 67.00 67 67 87.00 87 87 0.56 0.56 0.56
WA 71.00 49 93 47.00 33 61 1.16 0.73 1.59
1.1 S 78.00 71 85 79.50 73 86 0.70 0.69 0.71
) WA 109.00 104 118 45.00 42 47 1.06 0.99 1.19
112 S 100.00 100 100 57.00 57 57 0.84 0.84 0.84
) WA 95.33 93 98 70.66 65 79 0.65 0.55 0.79
14 S 74.00 74 74 84.00 84 84 0.63 0.63 0.63
WA 131.66 112 144 89.00 80 97 0.32 0.23 0.40
18 S 88.00 88 88 102.00 102 102 0.52 0.52 0.52
WA  107.00 76 126 108.33 101 116 0.52 0.39 0.71
19 S 70.00 70 70 119.00 119 119 0.82 0.82 0.82
WA 82.00 68 96 56.50 49 64 0.73 0.69 0.78
21 S 92.00 80 104 37.00 37 37 1.04 1.02 1.07
WA 79.00 71 87 56.50 56 57 1.04 0.90 1.18
2 S 114.00 76 152 64.50 46 83 0.52 0.26 0.78
WA  124.00 113 135 82.00 82 82 0.42 0.35 0.50
o4 S 105.66 72 138 70.00 54 95 0.74 0.71 0.78
WA 12733 115 140 41.33 38 45 0.97 0.95 1.03
- S 64.00 64 64 76.00 76 76 0.50 0.50 0.50
WA 59.00 59 59 83.00 83 83 0.40 0.40 0.40
- S 56.00 56 56 89.00 89 89 0.29 0.29 0.29
WA 55.00 43 67 90.00 78 102 0.72 0.67 0.78
28 S 124.00 124 124 68.00 68 68 0.52 0.52 0.52
WA 96.00 81 111 95.50 90 101 0.57 0.53 0.62

S: sober, WA: with alcohol

Analytical Science & Technology
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Table 4. Cotinued

Inside angles

External angles Ratios of the length

Writers
Mean Range Mean Range Mean Range
29.1 S 101.33 74 124 89.00 76 101 0.49 0.41 0.62
) WA 93.50 85 102 54.00 79 89 0.45 0.42 0.48
29.2 S 121.33 93 139 102.00 87 114 0.48 0.28 0.62
WA 84.50 72 97 88.50 85 92 0.51 0.49 0.53
29.3 S 87.33 54 119 87.33 109 132 0.95 0.68 1.46
) WA 80.00 70 90 80.00 90 124 0.80 0.47 1.13
S: sober, WA: with alcohol
Birside angle
Extermal angle
M Ratios of the length
-40%
Fig. 3. Changes in measurement values of consonant nieum.
Table 5. Correlation between signature ratio of the length g1g 4= U
and angle
r P 32. Pearson correlatong &8st F Al s}
Inside angle 0376  0.406 ol
Sober
Giveok External angle  0.718 0.069 Pearson correlationS AF&3sFe] Aa-A| 429} PRS-
iyeol
it aleopo MSdEangle 0484 0271 Seisje] WalE S19 A% WFLBEE Yo,
External angle 0740 0057 syn3e] o), olo] that 4 viehtn 2%
Sob Inside angle -0.214 0410 o, Ao Aol o)A HAAHE r=0.765
ober > e :
Nieunm External angle -0.397  0.115 (P<0.05), S E r=0514(P<0.05)% U= 43
With alcohol Pside angle -0.205 0430 2] Zojg} o] e] FAAAT WolA & AL AAY
External angle -0.696  0.001

r: test value, P: significance of test
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Ao 2 IRIFJT A 2 A oA el A
o|3HAl AolulgolA ¥y & ZoE AEAENoH
5 7 B25F Yzl e Wl el e RS
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