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ABSTRACT

The entire nation is suffering tremendous pain even as of 2021 due to the infection of COVID-19 pandemic
that started in 2019. Even in this era of the Corona 19 epidemic, voice phishing criminals continue to deceive
and extort money by evolving fraud methods despite the nation’s desperate efforts to prevent it. In particular,
reflecting the situation of the Corona-19 pandemic era, voice phishing crimes are summarized as crimes of
fraudulent loans impersonating the financial sector and impersonating prosecutors for people who are
experiencing financial difficulties. From this point of view, in this paper, 10 voice phishing criminals

pretending to be prosecutors and 10 voice phishing sound sources of bank loan fraud criminals are divided
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into two groups to find out what the criminal’s voice characteristics were. Experiments were conducted on

sound sources released by related institutions such as the Financial Supervisory Service. As a result of the

experiment, voice phishing criminals pretending to be prosecutors used a method that made them feel

intimidation in their kindness. On the other hand, we were able to identify the fact that voice phishing

criminals in the case of financial institution loan scams used fraudulent methods such as showing kindness and

providing assistance to those in financial difficulties by the country and banks.
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Table 1. National Statistics of Voice Phishing

y number Damage 2;’;::::
- darr?:ges lgﬁll}o\r):/) (KRW Ten
thousand)
2017 24,259 2,470 1,018
2018 34,132 4,040 1,183
2019 37,667 6,398 1,698
2020 31,681 7,000 2,209

<A A2
source : National PoliAgency)!"
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Fig. 1. Screen example of messager phishing impersonating
a child[2]
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Table 2. Voice analysis of prosecutor impersonation
criminal(1)

Sond | pen | Pehmn | Rchmac | POIGR | NG
[Hz] [Hz] frequency
partl 119.499 75.569 248.695 173.126 2.291
part2 136.338 74.737 429.743 355.006 4.750
part3 103.501 73.884 361.352 287.468 3.891
part4 110.077 74.987 263917 188.93 2.520
part5 111.295 71.175 429.019 357.844 5.028
average 116.142 74.0704 346.545 272.4748 3.695
Sound Intensity Jitter Shimmer NHR Speech sex
source [dB] [%] [dB] [%] Speed distinction
partl 66.423 2.075 1.019 0.171 326
part2 68.159 2.769 1.169 0.233 320
part3 68.498 2.179 1.125 0.224 439
male
part4 69.066 2254 1.005 0.19 270
part5 68.543 257 0.902 0232 336
average 68.137 2.369 1.044 0.21 338
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Table 3. Voice analysis of prosecutor impersonation
criminal(2)

1.724[dB], 0.102[%]% ¥-9- F2 L&&wr) 358E
o7k whE S 101; et o] WA= A
ShiA Aake 54 oL, AERE R So2 ﬂa

Pitch . ) Bandwidth Rate of
Sound Pitch min Pitch max N 9 o L
mean of pitch Voice 7]—-—‘ 1—— Sk E o]
sowrce [ et 1#z] iHz] i e A sk /L«i ]9Aet
partl 144,97 74985 491,651 416.666 5557
part2 165.81 69.792 454.631 384.839 5514 I 5. AERAE AR WEAHe) A B4
par(3 137.081 75.169 270242 195.073 2.595 Table 5. Voice analysis of prosecutor impersonation
partd 138.306 76.971 416.657 339.686 4413 criminal(4)
parts 149.116 75.883 449913 374.03 4.929 - -
Sound Pitch Pitch min | Pitch max | Dandwidth Rate of
average 147.057 | 7445375 397.860 323.407 4.602 source mean [Hz) [Hz] of it i Joice
7 2 requency
Sound Intensity Jitter Shimmer NHR | Speech sex partl 262.258 74.807 496.56 421.753 5.638
source [dB] [%] [dB] [%] Speed distinction
par2 281.886 129.403 523.191 393788 3.043
partl 70031 2451 1257 0241 | 301
part3 249.972 141.732 474.401 332.669 2.347
part2 69.997 2693 1113 0251 | 357
part4 272.607 150.642 499.204 348.562 2314
par(3 67431 2.553 0.908 0193 | 128
male parts 243,666 127.162 520056 392,894 3.090
part4 70269 2.545 1152 0235 | 351
average 262,077 124.7492 502.6824 377.9332 3286
parts 69.746 2754 1188 019 | 359
average 60.4948 2,500 11236 0223 | 317 Sound | Intensity Jitter Shimmer | NHR | Speech sex
source [dBI 1%] [dB] (%) Speed | distinction
partl 63.466 2,057 L112 0097 381
3.3 A& AR M| HmY HEX} SM 2EAM part2 66.237 1.897 0.955 0.102 201
ARPAL 2] z].o O W o, art3 63.794 1828 0997 0.105 420
Al A 2 AR HERRe] A Saelr) ol " female
_ part4 69.869 1932 1.039 0.084 344
7} 168.811[Hz] 2 =2 Hela 54 oAzt
parts 64211 2.498 1259 0.122 355
x| A she sl =z o T
69.494[dB] & XA3hs 7|7 sh= d d= - ¥ average | 655154 2042 1.0724 0.102 358

A7 frolek

I 4. AR AR HERAK3) 94 B4
Table 4. Voice analysis of prosecutor impersonation
criminal(3)

35 2% AR CIAL ) HERl 24 24

G M, A A S B ) el
7} 119.275[Hz]i U1 84 olLix]7} 51.149[dB] =
A}, Baell PR %"Jﬂ—‘" A shel

Pitch . ) Bandwidth Rate of
Sound Pitch min Pitch max ¢ . o H 2] o]od
mean of pitch Voice B ] T
source [Hz] [Az] (Hz] [Hz] frequency L’i = }
partl 164.178 78473 300.443 23097 2943
part2 165.889 74.824 470.336 395.512 5.286 kg 7 A AL A 21 2] % O] B
ar . 2T b "o i
part3 172704 | 77527 475192 397.665 5.129 Table 6. Voice analysis of prosecutor impersonation
partd 154.27 75.276 454.664 379.388 5.040 criminal(5)
parts 187.017 83299 489.958 406.659 4.882 - - -
Sound Pitch Pitch min | Pitch max | Bandwidth Rate of
average 168.811 77879 439.9186 362.038 4656 cource mean [Hz) Hz) of pitcl oice
[Hz] [Hz] frequency
Sound Intensity Jitter | Shimmer | NHR | Speech sex partl 121.976 75354 1864 111.046 1474
S dB B istincti
source 1dB] %] 1dB] 1%] Speed | distinction part2 112727 75.083 209.806 134723 1.794
partl 70.031 2451 1257 0241 o1 part3 118.023 75.241 365.841 290.6 3862
part2 69.997 2693 1113 0251 357 partd 120.607 75.961 30824 322279 4243
part3 67431 2553 | 0908 0.193 128 e part5 123.045 77.597 472819 395.222 5.093
partd 70.269 2545 1.152 0235 351 average 119.275 75.847 326.621 250774 3293
parts 69.746 2754 | 1188 0.196 359
Sound Intensity Jitter Shimmer NHR Speech sex
average 69.4948 2.599 1.1236 0.223 317 source [dB] [%] [dB] [%] Speed distinction
partl 53.646 2493 | 1264 0212 328
= = Bx| oM - art2 51771 2637 | 1263 0222 379
3.4 ZAE AR Ul g HEX M 24 pr
- - part3 50.19 3207 | 1326 0298 314
ul WA, Az A ia x4 o] A FxErt male
partd 49.631 2844 | 1323 0265 a2
Lo oJAJo =0 3o o
0|7} 262.077[Hz] 2 /3o A% 358 HolaL | parts 50507 282 1443 0269 388
A el A]7} 65.515[dB] = 7<]7<’7'6]—t”] & AE A average | 51149 | 2800 | 1323 | 0253 | 366

olek Aol AL 14 ks spea] 4
= 43| (Jitter, Shimmer, NHR)7} Z+ 7+ 2.042[%],
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Table 7. Voice analysis of prosecutor impersonation
criminal(6)

38 24 Alg ofsl i wizin} B4 e
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Table 8. Voice analysis of prosecutor impersonation
criminal(7)

Pitch : . " Bandwidth Rate of
Sound Pitch min Pitch max . " A 2227 = =) o 2] B
source [F;Zli‘ z] [Hz] of[gluzl]ch frl]?x‘cc:cy 9. A }\]“‘%l' /\]'Zo] H"]]_L]X]-(S) ] 5‘ Rt |
Table 9. Voice analysis of prosecutor impersonation
partl 141.899 91.86 291223 199363 2170 criminal(8)
part2 151.993 95.651 216.415 120.764 1263
part3 146.111 84.785 357.288 272.503 3214 Sound pitch Pitch min | Pitch max Bandwidth Rate of
source [Hz] [Hz] [Hz] ﬁ frequency
part4 150291 78.381 346743 268362 3424 pown 10095 o5 o330 58 3001
parts 135.341 78.82 217.594 138.774 1.761 part2 117.371 73814 293.78 296.177 2,980
98.102 .35 158.491 92.141 1.389
average 145.127 85.899 285.8526 199.9532 2366 part3 8.10 66.3 8 38
partd 130.28 76.905 214.413 137.508 1.788
Sound | Intensity | Jitter | Shimmer | NHR | Speech |  sex. part3 129903 76.002 390519 314517 4.138
source [dB] [%] [dB] [%] peed distinction average 115317 72.778 268.114 210.578 2.659
part1 65371 235 1213 0.147 418 — — T = —
Source i 3l i VR | s | aisdSSion
2.
part2 64.296 2028 1.109 0.108 345 Pt a7 TS o0 25 R
part3 61205 2328 1277 0.192 340 par2 698 2239 | 1122 0.176 349
male
partd 2446 2555 0994 o015 7 part3 75.675 272 1218 0237 412 e
partd 77.674 2101 | 0969 0.157 379
parts 61815 2067 0911 0.125 368 powrs 26367 207 Ton 016 200
average | 630266 | 2265 1.100 0.144 350 average 73.958 2511 1125 0.197 393

m)om | R e | R S
partl 112.686 84.468 168.813 84.345 0.999
part2 118.823 80.123 181.927 101.804 1271
part3 108.866 77.43 353.714 276.284 3.568
partd 107.977 78.878 150.129 71.251 0.903
part5 106.002 77.04 151.517 74.477 0.967
average 110.870 79.5878 201.22 121.6322 1.541
e e e I R
partl 57.256 2.028 1.229 0.143 306
part2 57.929 2.031 1.161 0.141 342
part3 61.669 2.382 1.141 0.165 296

male
part4 62.445 2.526 1.243 0.197 346
part5 59.19 2.852 1.441 0.287 298
average 59.697 2.3638 1.243 0.186 318

3.9 Az ALE ofF Bimf HEX 34 24

ol WA A AR WAl 79 &
o]7} 135.960[Hz] = =L
2 HEo] b 152 318 Ao
A g 6}04 == AR AARE THAA] REE 3}
g or2 EAEA) & 7] Bl A 5
% part3ol|A] TEE, A7} o A oix] B3 7 9
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Table 10. Voice analysis of prosecutor impersonation
criminal(9)

Sound rPn‘Sx: Pitch min Pitch max BSF‘;‘:’:S:h Rézeicgf
source [Hz] [Hz] [Hz] [Hz] frequency
partl 132.865 74.864 211.498 136.634 1.825
part2 143.853 76.231 393.691 317.46 4.164
part3 125.362 75.151 394.272 319.121 4.246
part4 139.796 75.015 385.852 310.837 4.144
part5 137.927 80.341 220.439 140.098 1.744
average 135.960 76.320 321.150 244.83 3.225
Sound Intensity Jitter Shimmer NHR Speech sex
source [dB] [%] [dB] [%] Speed distinction
partl 74.813 2.371 1.1 0.19 364

part2 69.706 2389 1.076 0.245 419

part3 65.187 3.185 1.186 0.293 383 male
part4 70.378 3.102 1.438 0.32 326

part5 70.050 2918 1.291 0.261 442

average 70.026 2.793 1.2182 0.261 387
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Table 11. Voice analysis of prosecutor impersonation
criminal(10)
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Table 12. Voice analysis of criminals pretending to be
loan broker(1)

Sond | g | Pehmn | Puehms | FQUIGE | VRS

[Hz] 2] frequency
partl 138.796 81.277 372.261 290.984 3.580
part2 135.691 88.665 220.674 132.009 1.489
part3 137.439 94.509 265.758 171.249 1.812
part4 136.531 76.232 310.435 234.203 3.072
part5 156.04 90.98 229.864 138.884 1.527
average 140.899 86.3326 279.798 193.4658 2.296

“

& Aomt Thle =g Ft wAE gk

4.2 OfE WX} T e HEX 2M E_A-I

A S WAL HERRe] e 54
7} 184.082[Hz] & PAY] EA4v]2= U =3 84
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Table 13. Voice analysis of criminals pretending to be
loan broker(2)

Sound Pitch Pitch min Pitch max Bandwidth Rate of
Sound mean o) o of pitch Voice
[Hz] [Hz] frequency - - -
Sound Pitch Pitch min | Pitch max | Dandwidth Rate of
partl 125.456 96.609 372725 276.116 2858 Sound mean of pitch Voice
source [Hz] [Hz]
[Hz] [Hz] frequency
part2 120361 76.91 388.462 311.552 4051
s 150755 75517 158424 382907 5070 partl 167265 90.367 371511 281.144 3111
part4 144.671 74.941 459.2 384.259 5.127 part2 166.748 101.602 257.532 155.93 1535
arts 169.807 77.037 388.567 311.53 4044
i part3 184.975 77768 296.868 219.1 2817
average 14221 80.203 413.476 3332728 4230
part4 216.499 105205 412566 307.361 2922
Sound Intensity Jitter Shimmer NHR Speech sex
source [dB] [%] [dB] (%] Speed | _distinction part5 184.923 89.302 311.205 221.813 2481
partl 65261 L791 L118 02 351 average 184.082 92.866 329.936 237.069 2573
part2 61.326 2083 1260 0319 288
part3 60.843 2.138 1.337 0.331 269 male Sound Intensity Jitter Shimmer NHR Speech | sex
partd 59.822 2.019 10.33 0.329 359 source [dB] [%] [dB] Speed distinction
part5 63.784 2.127 1295 0342 281 partl 53296 2,362 177 0205 200
average 62207 2,031 3.069 0304 310
part2 56.344 2058 1229 0.191 305
part3 66.045 2.063 1217 0.177 259
= male
V. HE I- EO' |A°| %Ao'l Eg partd 69.328 2039 1151 0.114 285
part5 53.957 2179 1297 0.157 261
average 59.794 2.140 12142 0.168 265
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29)4] WFR AL AHELe A 9ul, oJA] [Hlo s A
=o] olar, Sl AA-e]el w2} of 1024 31 &
9] 745 57 7 e} e 39 ), g R &
A VI Fste] APE AYsiae

4.1 HE X X ol HE% 34 24
7'4 H{?}(H I;H H]]}, }:]d 1} 94 e EJ\E].,] ]
7} 140.899[Hz] 2 =31 54 A7k 68.38[(13] =

SR e glole), .2 FoldHE SAIIAE
4 e e e SR ek £

ool «- 87 % AT AHgaA AT gL AR
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4.3 tiE 2X}t M| i HEX SM 24

Al WA dE Wz HExpe] 735 54w ol
7} 126.994[Hz] & 2E FA9] ﬁéolom oﬂLﬂZl-t—
72.357[dB]Z <7t Zkak Holw, Whs = 3072
odubd] wkslde s vehygicy, %*E(Jltter, Shimmer,
NHR)®] 1.744[%], 1.132[dB], 0.146[%] & "}-%- =&
Ao g et} AAA ez duhdale] oo} &

AolUx], 2 A dukzlel Wsldw T8]w A
olui} s~ 208 BloRA PSS gl

=
= st she a2 24 59

www.dbpia.co.kr



e 2219 W A Helazma WHAbEe] $A 54 1
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Table 14. Voice analysis of criminals pretending to be
loan broker(3)

E 16. tEHx} HAzKG)A Wk 24 24
Table 16. Voice analysis of criminals pretending to be
loan broker(5)

Somd || P min | Pk mx | SEGT | R of Ve Sond | e | Piebmin | ke | SO | Rae of Vol
[Hz] [Hz] [Hz] [Hz]
partl 131.179 84.291 198.18 113.889 1.351 partl 154.243 71.815 252.133 180.318 2511
part2 127.854 84.945 197.42 112.475 1.324 part2 164.221 97.827 276.763 178.936 1.829
part3 127.971 81.885 192.375 110.49 1.349 part3 133.439 76.298 273.857 197.559 2.589
partd 126.386 80.036 203.916 123.88 1.548 partd 140.612 83.814 278.533 194.719 2323
part5 121.58 79.06 164.837 85.777 1.085 part5 154.997 67.194 314.903 247.709 3.686
average 126.994 82.0434 191.3456 109.302 1.331 average 149.502 79.3896 279.237 199.848 2.588
Somd | ey | der | Stimmer | g | e | e Somd | ety | gr | St | i | on dsinion
partl 72.176 1.814 1.109 0.14 215 partl 82.733 2273 1.123 0.173 516
part2 74.643 1.643 1.012 0.129 320 part2 83.376 1.848 1.116 0.139 517
part3 73.592 1.379 1.097 0.119 266 part3 81.674 2532 1.376 0.233 480
male male
partd 72.752 1.973 1212 0.175 371 partd 82918 2.009 1.116 0.166 365
part5 73.625 1911 1.234 0.169 363 part5 82.71 1.892 1.142 0.154 329
average 73.357 1.744 1.132 0.146 307 average 82.682 2.110 1.174 0.173 442

4.4 ohE X} | e HEX 34 24

vl WA S a2l WERke] 79 FAe]e] Sl
7} 125.994[Hz] 2 HE G Sizolo]L o
72.601[dB] 2 <7t 73k Hog AAHgor dukegl
Gl Hagloln, A W<~ 8 5 Al8gtow
A RA-ETE 27)A 3lEe oEw ot WEEE
7} 4222 U weba 7PEA dele 24le] == A
o7 FAEck

E 165, U WA WAA@e ek 94 24

4.6 CHE X} HEX; ofA B SM 24

AKX WA thE WA} HEARS] A Bl &
o]7} 146.876[Hz]°]™, <llv=]= 71.379[dB]Z &
A FAE Ve lar g Eeleiole 805 A
FogA A-TS A sk olwrt ole A
2 M=k

W

I
[o o

E 17, 9= A H27Ke) ol A3 54 84
Table 17. Voice analysis of criminals pretending to be
loan broker(6)

Table 15. Voice analysis of criminals pretending to be Sound Pitch Pitch min | Pitch max | Dandwidth Rate of
source mean [Hz] [Hz] of pitch Voice
loan broker(4) [Hz) [Hz) frequency
partl 140.642 80.277 252.592 172315 2.147
Pitch W . Bandwidth Rate of
Sound mean Pitch min | Pitch max of pitch Voice part2 152,647 75322 305.324 230.002 3.054
source [Hz] [Hz] [Hz] [Hz] frequency
part3 154.238 75.411 245.561 170.15 2256
partl 125282 75.431 269.47 194.039 2572
partd 139.98 74.205 277.644 203.439 2742
average | 125282 75.431 269.47 194.039 2572
average 146.876 76.303 270.280 193.976 2549
Sound Intensity Jitter Shimmer Speech v g
source [dB] 1%1 [dB] NHR Speed sex distinction
= =
partl 72,601 2054 | 1276 0173 | 422 47 ChE 9K} HEX}F 2dF Huf SM EAM
male
57 ° o
average 72.601 2054 1276 0173 | 422 dF WA = vA} HFARS] A B4 S=
°]7} 120.165[Hz] & B-5 FA2] S3£olo]al 54 ol
4.5 CHE YiX} CfAd HR HE|XF SAM B N _
= X CiA B HEXL M 24 L‘]Z]—L,_—‘— 81.850[dB] = 75ek Ho g A A B4
J 1A = Bzl WFRxle] A Eoagle] ol 5
A = az S o] © = o = <
LA s WA AN AR SRS B g)e) gpelg A bEAE Gg Fol weka Gl
o7} 154.243[Hz]E S=o|& 227 JdUAE . . = .
17} 154.243[Hz] EE U112 S Jitter, Shimmer, NHR)®l| #|3=]= 4%|7} 242}

82.682[dB] = 7J3HA| 7F7PAA I} 4422
AL Az sele oxg Bolt Sxols} v
E3 A7} Aske] EEEsE U we) 23]
o}F 7Pl el Aoz wAsglh

1.860[%], 1.140[dB], 0.203[%]o-& & Ho=g
el Sols UNPAL] SamolniA SAde
Z(Bandwidth of pitch)°] 206.382% 241S W
< A Tl AAIHA Ad=gA EE T olE
WS ARSShe HAAE 2=

[}
e
o g b T |
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E 18. A% WA WAl digh 54 24
Table 18. Voice analysis of criminals pretending to be
loan broker(7)

Somd | pen | Pehmn | Phmex | FRUGE | NGST
[Hz] [Hz] frequency
partl 130.61 74.327 202.808 128.481 1.729
part2 121.82 76.014 358.605 282.591 3.718
part3 115.346 74.727 265.704 190.977 2.556
part4 112.887 72.277 295.756 223.479 3.092
average 120.165 74.336 280.718 206.382 2.773
Sound Intensity Jitter Shimmer NHR Speech | osex
source [dB] [%] [dB] Speed distinction
partl 82.713 1.202 0.951 0.134 297
part2 81.989 1.702 1.088 0.171 301
part3 82.115 2.663 1.366 0.281 443 male
part4 80.585 1.875 1.158 0.228 216
average 81.850 1.860 1.140 0.203 315

4.8 ChE X HEX} ofE Hw SM 24

o WA thE W HAAe] A 5w 5%
)7} 137.165[Hz]°]™ &4 o= 81.850[dB]=
Zdek Hom A A Fae|e SEolE it &
A 7E7IEA & Fol el ik ol &4
(Jitter, Shimmer, NHR)ol| s&se 71 22
1.860[%], 1.140[dB], 0.203[%]2-2 A1=|7F8- =7]7|
slele == oAz} Al WHEE(Bandwidth
of pitch)®] 206.382[Hz] & AFAAH 3 A =7He 7]
A e EE 7L olE AR SAeltk |,
BT 41008 Weba 7R 24le] B e

= viehgel

E 19. tiZ WA WHAKE)d HE S B
Table 19. Voice analysis of criminals pretending to be
loan broker(8)

Sound | Pitch mean | Pitch min | Pitch max | Bandwidth | Rate of
source [Hz] [Hz] [Hz] of pitch Voice
[Hz] frequency
partl 146.676 82.34 295.692 213.352 2.591
part2 115.827 76.786 238.564 161.778 2.107
part3 133.536 77.564 214.64 137.076 1.767
part4 143.788 75.12 226.541 151.421 2.016
part5 149.324 76.834 298.134 2213 2.880
average 137.830 77728 254714 176.985 2272
Sound Intensity Jitter Shimmer NHR Speech sex
source [dB] [%] [dB] Speed distinction
partl 80.817 2.159 1.085 0.161 415
part2 79.387 2519 1.243 0.275 464
part3 78.131 23 1.345 0.201 510
male
part4 80.051 1.935 0.306 0.152 207
part5 82.222 2.683 1.141 0.194 452
average 80.121 2.319 1.024 0.196 410
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4.9 O 2X} HEX} ofg B SM 24

obEF- WAl thE WA} oA AR A e
3507} 212.678[Hz] 2 Uut o] S3p0] A=

7t k2 Ho|a 54 olUR|&= 78.844[dB] 2 74gH
o]1 S-M(Jitter, Shimmer, NHR)®l| s]5== 3]
747} 1.813[%], 0.952[dB], 0.081[%] = o-$- £&
olck. sy} 380 whE HolA|ut el W
Sol wle} S EE 2] sk girk 45 &
205 A Al Qla B& 2| 9tk
AR o2 AFste] w} Jzo]e} Wl g ZAo|
ZAste] FAdshaAE AlRAE =704 stede o=
= 34 =4

d
¢

e T 7

2

E 20. W= W2k HHzH9) i 34 £
Table 20. Voice analysis of criminals pretending to be
loan broke

Sound Pitch Pitch min Pitch max | Bandwidth Rate of
source mean [Hz] [Hz] of pitch Voice
[Hz) [Hz) frequency
partl 208377 164.964 336,391 171427 1039
par2 210.806 152.135 314,195 162.06 1.065
part3 192706 152726 399.999 247273 1619
partd 238.825 94349 362.633 268.284 2844
average | 212.678 1410435 353.304 212.261 1642
Sound | Inensity | Jiter | Shimmer | oo | Speech sex
source [dB] %] [dB] Speed | distinction
partl 79.082 1452 0893 0.06 353
part2 79.021 1762 0.861 0078 | 349
part3 78.206 1648 0975 0079 | 357 female
partd 79.069 239 1.08 0107 | 462
average 78.844 1813 0952 0081 | 380

410 CHE WAt HAIXE & v 4 24

o A o A ) S Bale] S
7} 135.500[Hz]°1™, 43 VA= 76.520[dB] £ ~
gk Holw, W& wr) 4052 wlE Zlow B
oL gl Fal Alseles tehladt s
2 wls) SR U et JPieke e
Aol| F A om FAHI)

—

2

off Kl X2 oY

E 21, %= A2 H22H10)9 A 4 £
Table 21. Voice analysis of criminals pretending to be
loan broker(10)

Sound Piich Pich min | Pich max | Paporigh Rate of
soutce [Hz] [Hz] [Hz] [Hz] frequency
partl 142.815 89.686 242.637 152.951 1.705
part2 143.484 87.754 238.94 151.186 1.723
part3 117.421 79.45 176.013 96.563 1215
partd 126.282 75.043 206.792 131.749 1.756
average 132.500 82.983 216.095 133.112 1.600
Sound Intensity Jitter Shimmer NHR Speech | sex
source [dB] [%] [dB] Speed distinction
partl 76.207 1.821 1.178 0.117 405

part2 75.573 1.897 1.12 0.133 481

part3 76.816 1917 1.05 0.132 323 male
part4 77.485 24 1.17 0.178 410.
average 76.520 2.008 1.129 0.14 405
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Table 23. Results of voice analysis for financial
terminology related to bank loan of chief criminals

H
A A A3
Table 22. Results of voice analysis for professional Sound soumee Pich mean | Pich min | Pich max | Bandvidt | Rate of
terminology related to prosecutors of chief criminals [Hz] [Hz] [Hz] 2] frequency
Criminal 1
167.152 13720 | 217308 80.018 0.583
i i art2
s . P'lfh Pitch min Pitch max Bandv'vl.dth Rate .‘ff P —
ound source mean [Hz] [Hz] of pitch Voice Criminal 1 overall
[Hz] 2] frequency o 140.899 863326 | 279.798 193.465 2.296
Criminal 2 149.116 86,02 253.983 167.963 1053 Criminal 5 178.528 12823 219.384 91.154 0711
part5 partl
Criminal 5 overall
imi 149.502 793896 | 279237 199.848 2.587
Wg’;ﬁ":f‘,;ﬁge 147.057 74453 397.860 323.407 4,602 average
Criminal 7 157.922 98.013 358.605 260.592 2,659
Criminal 3 part2
160.382 77.64 234.461 156.821 2,020 —
part3 Criminal 7 overall | 150 165 | 7433625 | 280718 206.382 2773
average . : : ; :
Criminal 3 T
overall average | 108811 77.879 439918 362.038 4656 E;[’g‘““l 8 98.007 76786 | 118.068 41282 0.538
Criminal 4 240,612 78.283 397.376 319.093 4076 Criminal 8 overall | 37 g39 777288 | 254714 176.985 2072
partl average
— Criminal 9
Criminal 4 188.233 152602 | 399.802 2472 1.620
ovnll mrage | 262077 | 124749 | soxes2s | 3779332 3286 s
— Criminal 9 overall | 55 675 141043 | 353304 212261 1641
Criminat 6 122031 | 96645 159.186 62.541 0.647 average
gg‘l“""’l 10 135.853 71776 | 237372 159.596 2052
Wgr',b“ﬁ"{“f‘,;ﬁge 145.127 85.899 285.8526 199.9532 2366 Criminal 10
v svemge 132,500 82983 | 216095 133,112 1.600
C’igﬁg‘ 9 158796 | 109576 18527 75.698 0.691
— Sound source '“}f]g]“y J[‘;!fi’ 5“[‘(‘;}3';‘” "[];3‘ technical term
OVSY’;{{“Zi’,‘e:ge 135.960 76.320 321.150 244.83 3225
Criminal 1 68.638 2018 1308 | 0214 | yewon iyuli
N N N part2 . i ; ; iljeompalpeulo
Sound source | Imersity | Jiter | Shimmer | NHR | it o —
g;‘;‘;‘:l Loverall | 6g 38> 2,007 1234 | o211
Criminal 2 scseutaendadeu  to
73.348 2.836 1229 0.268
part5 ngjang-eulo Criminal 5 sodeug dambo
P — b 82,551 2545 1237 | oate | e
riminal ov
PR 72266 2.534 1421 0.431 em— " o
i . average . . : o
- seouljung-angjigeo
Criminal 3 68.893 | 2495 1015 0.197 | m cheomdan beom Criminal 7
part3 joe susailbu part2 82.889 1.806 1.09 0.107 sin-yongdeung-geub
Criminal 3 ov | 69 494 2.599 1123 0223 Criminal 7 overall
erall average - - 123 223 RO 81.850 1.860 L140 | 0203
Criminal 4 cheomdan beomjo Criminal 8 wannabjeungmyeon;
60.201 1.26 1.028 0.07 | esusailbu ieunha 80.083 2,665 1514 0339 |V Jeungmyeong
partl s ey part2 seo
josagwan-ibnida
. Criminal 8 overall
g:l‘}“:jl':ggv 655154 | 2042 1072 0.102 average 80.121 2319 L1441 0196
g;:?;inal 6 S0922 135 1459 015 Eu)lbeoblongang g;:g‘““l 9 78.034 1978 1067 | 0076 | maineoseu tongjang
Criminal 6 ov Criminal 9 overall | 75 g44 1.813 0952 | 0.081
PR 630266 | 2265 1.100 0.144 average : 81 : :
o Criminal 10 jeongbujiwongeum-i
g;:‘z““al 9 66.383 2057 1,589 0.17 | goso gobaljang(il) partl 76.266 2.587 1.202 0.137 1ey‘,g vrwong
— Criminal 10 overall
g‘;{f“;‘jérgg‘e’v 70.026 2793 1218 0.261 average 76520 2.008 1129 0.14
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