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Abstract: The purpose of this study is to examine Hangul signature changes of writers under the influence
of alcohol using Scale for Handwriting Identification (SHWI). It has been recognized that handwriting is
influenced by alcohol. However, in Korea, there has been no study which examined the handwriting changes
after drinking alcohol. This study confirmed the differences between signatures in sobriety at police station (S-
IS) and signatures under the influence of alcohol at sobriety checkpoint (S-UIA) by analyzing the Hangul
signature of 30 persons. The comparative characteristics are size, space, omission, writing order, connection.
The changes of more than one characteristic were observed among the 27 out of 30 persons. Three of 30 persons
did not show any change between S-IS and S-UIA.
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Fig. 1. Images of samples
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Table 1. The BAC, sex, age and job of samples
Sample o 5] B A

No,  PBAC(%)  Sex Age Job E = ‘

01 0.144 female 38 housewife ]

02 0.145 male 46 employee

03 0.146 male 59 self-employment > 1 115 N 1 EE m
04 0.147 male 33 employee

05 0.150 male 36 employee

06 0.151 male 24 employee

07 0.152 male 43 employee

08 0.154 male 33 no answer | |

09 0.155 male 57 self-employment 1

10 0.156 male 33 employee Fig. 2. SHWI and ruler (bold letter and line).

11 0.157 male 44 employee

12 0.158 male 49 self-employment B

13 0.160 male 36 employee

14 0.161 male 33 employee T
15 0.162 male 28 unemployed H 1 W
16 0.163 male 41 employee A [

17 0.166 male 32 employee d = a z

18 0.167 male 58 self-employment ]

19 0.168 male 18 student

20 0.172 male 33 employee ; , " - 5l 3l 1T
21 0.173 male 27 employee B i |

22 0.178 male 36 employee .

23 0.178 male 31 employee -

24 0.181 male 30 employee 4 -

25 0.183  male 46  self-employment a8 é n

26 0.184 female 25 employee i !__ A

27 0.195 male 36 employee ]

28 0.199 male 35 self-employment | : . . - ! I3 .
29 0.201 male 62 employee

30 0202 male 31  unemployed Fig. 3. Sample no. 4 (S-UIA).
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Fig. 4. Sample no. 4 (S-IS).
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Table 2. Analysis results of S-UIA and S-IS

Order of Connec-

Sample No. Size  Space Omission

‘T &H’  tion
01 <]30%| <|6sh] N - N
02 [30%|<  |6sh|< N N N
03 <[30%| |6sh|< Y Y Y
04 [30%|<  |6sh|< N N N
05 30%|<  <lesh Y - Y
06 30%< <J6sh| N N Y
07 30%/< l6éshi< N - Y
08 [30%|<  <|6sh| N - Y
09 [30%|< |6sh|< N N N
10 <|30%]| <|6sh| Y - N
11 [30%|<  |6sh|< N N N
12 [30%|<  |6sh|< Y N Y
13 [30%|<  <|6sh| Y - N
14 [30%|<  <|6sh| Y - Y
15 [30%|<  <|6sh| Y N N
16 <]30%| <|6sh]| Y - Y
17 30%/< <6sh| N N N
18 <30%| |6shl< N - N
19 30%|< <lesh Y - Y
20 |30%|<  <|6sh| Y - Y
21 <|30%]| <|6sh| N - N
22 |30%|<  <|6sh| Y N N
23 <|30%]| <|6sh| Y - Y
24 [30%|<  <|6sh| Y Y Y
25 [30%|<  <|6sh| N - N
26 [30%|<  <|6sh| N - N
27 [30%|< |6sh|< Y N Y
28 [30%|<  <|6sh| Y Y N
29 <]30%| <|6sh]| N N N
30 <|30%]| <|6sh| Y - N

changed/

21/9 9/21 16/14 3/11 12/18
not changed

changed
ratio 70.0 30.0 533 214 40.0
(%)
* size (<[30%: not changed more than 30%, [30%|<:changed more
than 30%)

* gpace (</6sh|: not changed more than 6sh (4.8 mm), |6sh|<:
changed more than 6sh)

* omission, order of ‘&M’ connection(N:not changed, Y:
changed)

ouf mEel B3 F sIsst 2] Ak Zo] UeA
(2™ changed, %’iﬁlﬁ not changed)

@ w3} wre] B (Ve : FEAE F B
Fa3 A 7IEel E]“ ‘3 cne] Fgeo] Wakgl
=4 AJF (A 2™ changed, H3IA] 229%™ not
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F8h4 ek 2+ 9] 2Fol7h 6sh (4.8 mm)el 57k

Table 3. Ratio of S-UIA size and S-IS

AR5 -

ubg §
SIEA Gns BB e HolE W ER A
AelA) e AL, 24 A% F st AGAA &
& #AY A% vlg ARINE AUAA 2 3
£ 4L gho] w2u o] v]&e) Hae] AAl WA o)A
o Aol nr} 27 G 77 Holo.

3.

[

oW nE
3.1 M™ EFHo| 37|
S-UIAE S-ISHET} 7F2 H] &, A2 H]&ol] oA
30% ol A AV ZA 2 Abge] 30 ¥ F 21
H(70.0%)°] A tH(Tables 2~4). ©121 3 A} Z v]Fo]

(Unit : %)

Family name

Ist character of given name

2nd character of given name

Sample No.
Width ratio Height ratio Width ratio Height ratio Width ratio Height ratio

1 77.8 95.1 98.7 125.5 106.7 117.6
2 137.7 156.4 91.3 98.0 112.6 91.2
3 98.7 73.3 84.3 93.5 110.0 71.5
4 116.5 152.4 112.9 130.8 1122 114.9
5 130.9 96.9 110.5 87.3 147.0 81.2
6 163.0 133.0 108.9 114.0 117.6 130.7
7 139.0 99.3 119.1 107.3 110.7 186.6
8 49.0 83.2 77.8 80.9 98.7 86.8
9 111.8 104.0 93.2 102.5 15.8 131.2
10 100.0 92.1 89.3 94.1 93.0 113.2
11 103.9 80.2 98.0 79.3 63.9 59.1
12 163.1 130.0 163.3 115.6 134.7 1343
13 76.8 92.6 78.0 110.5 153.0 82.6
14 105.5 165.2 717.7 125.0 93.5 116.5
15 168.4 115.5 1122 141.9

16 102.6 114.7 104.0 112.8 116.2 107.1
17 180.8 139.5 150.0 101.2 254.4 96.8
18 83.5 95.6 73.3 96.6 86.7 84.1
19 273.4 313.6 278.5 411.0 398.9 273.2
20 147.2 137.4 142.9 96.4 359.0 171.8
21 85.2 97.8 118.6 100.0 109.5 91.7
22 172.7 96.8 1354 104.8 93.3 112.5
23 86.4 107.5 87.4 92.8 85.7 103.3
24 89.3 118.4 129.8 81.3 217.9 112.0
25 63.4 67.8 98.8 78.0 78.2 81.9
26 98.0 151.6 110.3 128.9 97.9 154.8
27 111.9 90.4 165.2 57.3 93.3 67.4
28 151.3 136.5 155.3 1333 94.5 109.2
29 75.7 82.0 81.3 89.0 89.9 87.3
30 120.8 117.4 109.5 110.5 106.7 85.5

* Ratio = (S-UIA size + S-IS size) x 100

* Sample 15. consists of family name and one character of given name.
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Table 4. Frequency table of ratio comparison result between S-UIA size and S-IS size (Unit : person)
Family name 1st character 2nd character
% Width Height Width Height Width Height
Total Sample No. Total Sample No. Total Sample No. Total Sample No. Total Sample No. Total Sample No.
-50 1 8 1 9
50-59 1 27 1 11
60-69 1 25 1 25 1 11 1 27
70-79 3 1, 13,29 1 3, 4 8,13,14,18 2 11, 25 1 25 1 3
18, 21, 23, 5,8,13,18,
80-89 4 24 3 811,29 4 3,10,23,29 4 5,8,24,29 3 18,23,27 7 25,29, 30
1,5,7, 10, 8, 10, 14,
90-99 2 3,26 9 131821, 5 2’295’ 1, 2 32’0102’318’ 7 22,26,28, 3 2,17, 21,
22,27 ’ 29
100-109 4 19, 112 14, 2 9,23 3 6,16,30 5 79 ;;’21’ 3 1,21,30 3 16,23,28
15, 16, 24, 4,5,7, 6, 12, 13, 2,3,4,6,7, 1,4, 10, 14,
H0-1193 49,27 4 30 6 15, 21, 26, S 16, 30 6 16, 6 22, 24,
120-129 1 30 2 24, 30 1 24 3 1, 14, 26 2 6, 16
6, 12, 17,
130-139 3 2,5,7 5 20, 28 1 22 2 4,28 1 12 36,912
140-149 1 20 1 20 1 15 1 5
6,12, 15
) 2,4,14,19, 12,17, 19, 13,17, 19,
150- 7 17,19,22, 5 2% 5 27.28 1 19 5 20, 24 4 7,19,20,26
28
Hol BAC 0.144% ©l7do] &7 3ol i8S & 30% ©d 2l 2 Abg2 1 Holddvh e olF
B, Barg e dsks 24 ke Ee Al EA2AE e 29 tgb] S-UIA 5 7t A2E

Al &

5 30% oI’ A 2AY AA & 7Fsdol mi-
Erhe AS ga Frk
72 g, NE P& 30% ow =27 2 A

18 W, 30%°]7d ZAl & AP 5 oo, 1%‘
(sample 9) °|& 4| ZA+< 7]—E ol & 30% ©|
stE, A2 ZolE 30% oo Z Ao, 1 H(sample
27y 7F2 ZolE 30% ©d IAl, MZE dolE 30%
o) Al & B o= FAF AT

T3 30 B9 S-UIA & *(ﬂé)ﬂ 7tEUG AZ2E
S-IS BT} 30% ©)4 A 2 Age 12 9, 10 o)
A2, 30% o AA & Al ZJrZ} 29, 1 %ol
A, o] AA ZAA 7FEY MEE 30% o]
A & ArgE 47 7 ¥, 4 Holon, VIR E
30% ol A 2 AlEE FRIEA] A%, ARE

S-IS ®.t}h 30% ©]/d A & A ZHzE 7 ol
o 30% o)’ AA & AbEE 7zt 2 Holditt o
213 A2 ol S-UIA & &F Aejolxe] Aol
A Q) S, SIS = B &F g ol e Awe] A
HT} 30% o) IA 2AY AA 2E Hlgo] o F
& TAskE FAE A 2 A 2 v ERn

Eon, S-UIAE S-ISET IA 2e 447 34 2
= AET 455 s ¢ 7 Uk
ﬁ‘, j T aratr

ieey

HTi HiE THEELE

e

Fig. 6. Sample no.18 (S-IS).
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Fig. 8. Sample no.9 (S-IS).

Table 5. Comparison of space between characters (Unit : sh (1sh=0.8 mm))

Sample Space S-IS (A) Space I S-UIA (B) |A-B| Space S-IS (C) Spacell S-UIA (D) |C-D|
1 -3.6 2.2 1.4 -0.3 0.0 0.3
2 9.0 -0.6 9.6 0.7 -0.1 0.8
3 5.5 -0.8 6.3 4.7 1.8 2.9
4 11.4 1.9 9.5 4.1 -0.2 43
5 5.5 5.8 0.3 3.8 6.7 3.0
6 49 4.0 0.8 2.1 1.4 0.7
7 17.3 4.6 12.7 2.4 3.1 0.7
8 9.0 14.2 -5.2 5.5 6.7 1.2
9 21.5 3.7 17.9 15.1 1.2 13.9
10 7.5 7.0 0.5 0.9 1.4 0.6
11 15.7 1.6 14.1 5.5 2.6 2.9
12 9.0 -0.2 9.2 4.0 -0.5 45
13 2.3 5.1 2.8 2.3 3.6 1.4
14 33 1.0 2.3 3.9 -0.3 42
15 9.6 4.8 49
16 6.2 3.0 32 1.1 -1.0 2.1
17 1.6 1.8 0.2 1.7 1.5 0.2
18 11.1 1.7 9.4 3.8 0.7 32
19 0.9 0.0 0.9 2.0 0.0 2.0
20 1.8 0.8 1.0 2.0 -0.8 2.8
21 1.9 1.4 0.5 0.7 1.1 0.4
22 3.8 1.4 2.5 0.8 49 4.1
23 -0.9 0.6 1.5 -1.5 -1.2 0.4
24 5.2 0.4 4.8 2.9 1.0 1.9
25 7.7 12.9 -52 4.4 4.1 0.3
26 -0.7 -1.6 1.0 0.3 -0.7 1.0
27 10.0 -0.3 10.3 -0.5 1.5 2.0
28 9.0 39 52 1.8 42 2.4
29 -1.2 -0.4 0.8 0.5 -0.2 0.7
30 3.4 1.6 1.8 1.7 1.4 0.3

* Space I stands for space between family name and 1st character of given name.

* Space Il stands for space between 1st character of given name and 2nd character of given name.
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Table 6. Comparison of space between characters (Unit : person)
Space 1 Space 2
Total Sample no. Total Sample no.
~-6.1sh
-6.0 ~ -4.1sh 2 8, 25
-4.0 ~ -2.1sh
-2.0 ~ 1.9sh 12 1,5, 6, 10,17, 19, 20, 21, 23, 26, 29,30 14 1,2,6,7,8,10,13, 17, 21, 23, 25, 26, 29, 30
2.0 ~3.9sh 4 13, 14, 16, 22 9 3,5, 11, 16, 18, 19, 20, 27, 28
4.0 ~ 5.9sh 3 15, 24, 28 4 4,12, 14, 22
6.0 ~ 7.9sh 1 3
8.0 ~9.9sh 3 2,4,18
10.0~11.9sh 2 12,27
12.0sh~ 3 7,9, 11 1 9
| T | g
L
] T |
T 0 *}n #i HEOEE - g 0| 0 Oms
]
W 1
L1
Ll

Fig. 9. Sample no. 13 (S-UIA).

" T i
HHRSE Bt e
ErrYa 7 T 11 > - a
‘@" . - - L. 1|
® - = - - -
2 3
Fig. 10. Sample no. 13 (S-IS).
saan: m JUI-' i;} ’ _“mu:::
i S S
ARE = T il HH
i H : E ;:J::::::

Fig. 11. Sample no. 24 (S-UIA).
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Fig. 12. Sample no.24 (S-IS).
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Table 7. Number of variation factors per person
Number of
variation factors Sample No. Average of BAC(%) Number of persons(%)
(V1—>V3,V5)
4 12, 27 0.177 2 (6.7%)
3 3,5,7, 14, 19, 20, 24 0.161 7 (23.3%)
2 2,4,6,8,9, 11, 13, 15, 16, 22, 23, 28 0.163 12 (40.0%)
1 10, 17, 18, 25, 26, 30 0.176 6 (20.0%)
0 1,21,29 0.173 3 (10.0%)
* V4 (order of ‘™ &H”) is not counted because only 14 samples has ‘= &H .
& 1sh ol FoM & g BAY S AU 28 DA AT AEH 9L WA 5 Arke
T SUAS 24 23 olF AATHE B2T eI, 85 FHol EAG 2YHAL A
Anth esh ol WA 2 ASE BAEA ggor, o ool HE BHASL ST FulM 441
4sh (3.2 mm) ©]7 WAl & 45 30 % F 2 HelAl A7 vl AREA AR dve FoT
A B2 CH Tables 5-6). 277} ®e},
olF A IS} olF B A Atolo] A"E
4sh(3.2 mm) oA ZJx 2= AlElE 5 HelAlA &+ 35. 0]0{Ar7|

ZERom, 1 F 1 H(sample 9y
A & A0 Z et

2 919 sampleE 9] ©]& AA A4} olF =X
A} Atolol A& 4sh o] A 2AY WA 2e
At #EE A okt

st 22 A2 35 AEelx e A9 (S-UIA)
< 71 o 22} Afol] 7HAS WA AW (S-IS)dl
Aol AR B Bo] Hoja 2e AeE we =
Eve A g Fvh 13 Ak olF A F
2 Abele] 7hA Wshrt o) AA A} olF A
22} Atole] 7+vA W Rt vty AlskA dojd
b= 2S¢ F Uk

12sh ©]7 &<

33. go| M2 oy

30 ¥ 5 16 W2 S-UIAdIA S-IS9} t-2 F 8 9
e e geto] AFEHJTH(Fig 7, Fig. 8). ol2lgh
A= 533% 7HFS] AFEEC] S AEldA MBS
o o P4 dH = bE2A 288 gAY B2
g7 AE HojET)

34. ‘o0’ ‘w9 L
S A A oA -é—i— = FNE 2E £M71HE
317 A& v cvE 3L U= sample 14
N % 3 7oA, S-UIASL S-IS Atoe] H<mo] th&
Aol AFEATHFig. 9, Fig. 10). |8} 7+ HELS
Bt sample 5 21.4%°1 3] T3l =X o] A 7

X

30 B F 12 H(40%)2 S- UIA9]- S-ISe 4] o] o] 22
7] HA ZfolE Btk 53] YU sampleS(sample
no. 12, 19, 20, 24, 27)¢] S-UIASA & S-IS9} A= &
ztol & Bt ogf e A= &F AJEldA e A9
FA o] o]ojzr7lo QlojA] A A FH I} oE 7}
0] 433 BohE AL el Frh

36. HE A== 9l HEE S F

Table 7°& S-1S9} S-UIA Ato]o] ‘¥is} Ex9o] 57}
BACSH GulHEsA] gette AS By . & W3}
S 714 A AFEES] o BACE 0.177%1 ]
wale], Wl 54 71 3 719l Al Ha BAC
= 0.161%°] 2, W3} EA 471 2 71 AMREY HiE
BACE 0.163%°] %, W3l E4 571 1 79 AFRE)
BACE 0.176%= W3} £2 47} 3 7191 A}2ke] BAC
B}l o) 3 VI, V2, V3, V5 Fo4E Wsld 54
71 3 709 F Abge] Ha BACKRT WH3lE 540
RE F Al Ha BACE 2318 o U V4 =
‘ak cvce] Fg v A3 14 H9 sampleFHol
o3k 10 T 9lo] FiE BAC ARt A9
5=

Table 7& &3to], SS9} H| 3l H S o S-UIAS
H3l= g RE e AR SAANEE A7 = 30
W F 28 W), AHAS & &3 Wzt 5 4t
vl slA] grow Apghel wit 7 &t TRt AL
S I8
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4.

[

=
= B HSF e ZAE 30 Wl A A
A9 A7), SAZ 744, Y9 gERF, I,
oj2~71¢] A4S vlwg Aae v A
1327 ¥R A, 30 B 5 21 H(70%)°] 2F )
oA F2le] 712 vl & EE AE H&S 30%014 2
Al 2AG ZA 2= FA7E ATk Ao] ER1EAT
2.2 Apele] 747 vl Az, S AdEjellA A
He] Ak o1& AA A Alelel A E 6sh
(4.8 mm) ©]%F EJA 2= AR 30 ¥ F 9 H(30%)
o] AT
3.°8¢] *@a&lt"‘—g— Hwe A3 309 5 16 4
(533%)9] &5 dejollA o] AMellA] PA FAH 3 o
27 43 T IdHE AT S ﬁ“’@ T ALt
4. 4% Fol ‘I vg I 1485 A FE
oz "é‘v—(ﬁllﬁ)o vl gk A3, 359
oA e MEeA FaA A g dFo
‘Bg 2 Zlo] AAEIA
5.c0lo)27) WS vlwet A3 308 F 129
(40%)%] =7 ZFefol A o] ArgolA P AaF A 3} o]0
/}1\7] H]—tl-lo] =24 Y= AL 3ol o}oﬂw:}
FAEI HaA Apolo <=A7],
*@%k ho, ojoj2r7]> Follxe] W3t 57 ‘l‘gl' 2t x
B AL EF dFTEE SAHoE B4
Az, Wst 54 49 EF gFse Ve g
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