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Guidelines for the Use of Social Media by Police Officers Through an

Academic Perspective

Suwanna Khundiloknattawasa®

'Faculty of Humanities and Social Sciences, Nakhon Sawan Rajabhat University

Abstract

The images of police officers appearing on social media have been publicly
criticized about the inappropriate behavior issue on careless media post. This may result
in deterioration of trust from society and effect the image of the Royal Thai Police.
Police General Suwat Chaengyodsuk, Commissioner General of Royal Thai Police,
has recognized the importance of social media use among police officers and focused
on the successively responding work to meet people's needs and government policies.
The aim to achieve the concrete results under transparency and determination
as people center vision according to the 20-year Royal Thai Police strategic plan
(2018-2037); which described as “to be the law enforcement organization that people
trust and believe”. The guidelines for social media use of police officers which is
established by the Commissioner General will enable a proper and appropriate
online media guides for police officers in order to study for their comprehension and
practical use. Consider the guidelines and operation standards, the instructions of

9 prohibitions and 5 recommendations have been addressed.

Keywords: Guidelines, Social Media, Police Officer, Academic Perspective

!Associate Professor Dr.Suwanna Khundiloknattawasa, Faculty of Humanities and Social Sciences,
Nakhon Sawan Rajabhat University, 398 Moo 9, Mueang District Nakhon Sawan, Thailand 60000

Corresponding author: Email: Suwanna6605@gmail.com
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Abstract

Pattern and operation mode for the illegal money chain can be typically divided into
two types: 1) the pyramid scheme, which the offender is on the top of the structure deceiving
the victim into its product investment, and 2) the Ponzi chain (Ponzi Scheme), which the victims
are deceived for the non-physical product or service investment, for example, stocks
investment, the foreign stock exchange investment or online investments to receive a large
amount of money in return. The offenders mislead the victim by representing their company
and themselves of fraudulent credit and propagandized reputation, while the victims are mainly
focusing on high return with less investment. In consequence, team members will be persuaded
to spend a large amount of money on the investment. More networks or members are gathered
to build a strong base of the Pyramid and to bring as much money as possible for supporting
the top of the Pyramid in comparison with social dynamic in the community such as the lottery
share, the product packing hiring share, the hired-like number share etc. These forms of the
offense are considered as online crime while the case investigation and evidence collection are
difficult. Prevention and suppression of the crime can be performed by monitoring and
examining of suspicious company or individual who gets involved in a deceitful action. The
penalty for offender must be more solid and equivalent to the charge based on the amount
of victim’s loss. Public relation about illegal operation and financial abuse must be achieved
along with building up the monitoring and reporting network of any involving offense actions.
Training for the officer about illegal money chain and operation method must be achieved in

order to lawfully deliver the criminal for legislation process.

Keywords: Pattern, Modus Operandi, Pyramid Scheme
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Abstract

This article aims to present transnational organized crime, types of transnational
crime, international environmental factors affecting the growth of transnational crime,
theft of transnational vehicles along the border of Mekhong River in Chiang Rai, missions
and areas of responsibility of the Mekhong Riverine Unit, Chiang Rai Province as well as
problem solutions of transnational vehicle theft. Transnational crime is considered as a
new type of threat affecting national security nowadays. According to the study, it was
found that the characteristics of transnational crime are different from normal crime.
This organized crime has been developed under multidisciplined method using
advantages in advanced science and technology, rapid communication and seamless
links across borders. The theft of transnational vehicles along the Mekong River border
continuously occurs at present. The government must consider it as a national agenda
for solving transnational crime resolve. For the operation officer, police must potentially
work under integration scheme. On the other hand, people and the victims should
collaborate with the authorities in order to monitor and prevent the criminals for the

most concrete and effective in anti-transnational crime.

Keywords: Transnational Organized Crime, Theft of Transitional Vehicle, Mekhong

Riverine Unit, Chiang Rai Province
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Fian: (Mekhong Riverine Unit, Chiang Rai’s Presentation, 2021)
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Abstract

This research is aimed to study principles, concepts, laws, difficulties, and
obstacles related to the protection of witnesses in criminal cases in the stage of inquiry
and to suggest solutions for development. The qualitative research was employed. Data
were collected from a review of textbooks, academic papers, laws, and regulations related
to the protection of witnesses in criminal cases, particularly in the stage of inquiry of police
officers as well as the in-dept interview with six key informants including three Metropolitan
inquiry police officers with practical experiences and three witnesses who had experienced
the process of protection of witnesses in criminal cases. The protection of witnesses in
criminal cases in the stage of inquiry is a concept of criminal justice system where witness
plays essential role in the pursuit of truth by giving evidence to inquiry officers. From the
study and the analysis of the in-dept interview, there were number of factors contributing
to the development of the protection of witnesses in criminal cases including
1) knowledge and understanding of related police officers and individual witnesses,
2) problems and obstacles in protection of witnesses in criminal cases, which are limitations
on following aspects; police officers, nature of the case, organization’s structure,
applicable laws and regulation, and 3) solutions to the problems of protection of
witnesses, which are suggested to the study for foreign prototypes, the establishment of

department or division for support and the improvement of relevant laws and regulations.

Keywords: Protection of Witnesses, Criminal Cases, Inquiry
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vaausinduvuiieluvinunardunisiuanssiy aendsainnisdedu GLOCKIY
YUIA 9 1. WaNFAITeNUIN 1) vinainuTinaiduinniige Ae vinalvadnedne
fUsauviniu 67.04 % sinesduszneundnuesusiluinumniign Ao wuiFen Usuw
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aad
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NUIN USHINTRHBT19931 kazusSIatalat19918 nuvinUuwnna1sanusaluadnegne
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1Y aaa 1Y
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Ae 9 fUsunadliupneiaiu
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Abstract

This research aims to 1) study the element quantity of gunshot residue on
cotton cloth after firing a 9mm GLOCK19 pistol using scanning electron microscope/
energy dispersive x-ray spectrometer (SEM/EDX) 2) compare the elemental content of
gunshot residue on cotton cloth in different areas and locations. After firing a 9mm
GLOCK19 pistol, the results were as follows: 1) The highest amount of gunshot residues
was found on the left shoulder area at 67.04%. The most common element of gunshot
residues was barium (Ba) at the highest content of 20.22%. 2) It was found that the
highest distribution of gunshot residues was on the right wrist area, followed by the left
wrist area. 3) Comparison of one-way variations in the detection of gunshot residues at
different positions after gunfire by SEM showed that different areas were exhibited
different amounts of gunshot residues. Barium (Ba) was found to be significantly different
at the 0.05 level in different areas. When comparing each pair with Scheffe’s method,
there were statistically different between the right and left wrists and the shoulder area
at the significant level of 0.05. On the contrary, the amounts of lead (Pb) and antimony
(Sb) determined from the gunshot residue in different areas were found to be not

significant.

Keywords: Gunshot Residue, Clothes, Scanning Electron Microscope
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A15m52311USuaueLn YU (Gunshot Residue; GRS) ﬁa?ﬁmﬁwmmsxﬁuﬂmﬂu
sunmaiiAstulurztdurioniendmnnsBsii aunsaamanuanuinus q Hduda
o1t i ffo w1 ae Hed maisiluiuiinnsey 1 AiRame Aufaetumue Oalby et al,
2010) nMsnsrasenarndunisnsifiganangun1edfiinermans Jaamnsaldidundngu
fuandliiiuiyanaiuiiunsddundedudatuenstunvioliuaznmadenledfasasds
fuensiu e wazanuiiamg dudulsslenivensduaiuaiiiisitestuenysiu
(Chang et al., 2013) Iﬂ&JLsuaiﬂuﬁlﬁ%’umiaau%’uLﬁ@l%’vflwé’ﬂgmlumqﬁﬁ%wmmam% h)
wilhYuia aflun3dans (norganic Gunshot Residue; GSR) fiAnainnsilvidves Primer
Mixture Hundn Tnsanansansranulanzagia (Pb) uauflud (Sb) uaziuiFeu (Ba) lunnads
fifinsBedufniu (Schwoeble & David, 2000) nvisdsasey warannsansanulfiduszesam
vanedaluanendsnsBaliu (Chang et al, 2013) esanillensrasitudisledfeamiisinu
nsBeduaudannnin 6 Falusazlianansonsianusg 3 viafitenigindudduls
ieaansng 3 viinoravianasnusegnuzdnsesnly (Mingchani & Kulnides, 2019) d1us135
Yuildnoorvginssuvesafadutiu GLOCK19 Tunneelaiwfinuuin 9 way 11 wu. uages
Junniaeariod vuin 38 uenaind dududuifauasevasesnniian wasidududld
annsvauvuIAlndLAgaiu (Pakaownoi et al., 2013) N13AANIUNIAINNTEVINAUEAG IR B
Hulumumdnuesnguane wieliAsaugfsssuisheiidsTiauasihefignnannm

Y VA U

NnAnuddysana vilidvaulaiiosfnuiuisuiiisuiinanesitiulaeden
o1sUunnAaslud@ §%e Glock19 vuansrau 9 uu. deillasaduuazalasdudunuy
Tndwos numusioussnszunaldiguazfuiuifssuudssouvudeaduunsuiunasisie
filndu ilvvaeadesenislday Feldsuanuieuegrunsvans wagannsmumueide
wua1 daulugiiaenldduauia 9 uu. Tunismeasinisidenazidonldlu GLOCK 19 wau
Porntaywabanchar (2013) lévns3seidesnsnnadnsziasitunmelusasudemada
Scanning Electron Microscope and Energy Dispersive X-ray Spectroscope (SEM/EDX) TagnuFune
Lmhﬁuﬁm'sawumEﬂ,uﬁaaimamisasmﬁmWﬁqmﬂmiﬁqmqﬁﬂuwagul,wuﬁaé’miuﬁﬁ
PUIA 9 WY, FOARROINVIIUITEVY Kulnides (2017) 1'7{'1/?'1ﬂﬁﬁﬂmiaaiaamiﬂws‘uaaqﬂ
ﬂﬁgquﬂu‘l_luﬂigﬁmﬁl’]ﬂE]’]’;]ﬁ‘ldJuWﬂ‘Vla’lEJ?JUWG]ﬁﬁS%EJ%@QLLazquiJ@d‘ﬁlLLG]ﬂGiWGIG]EJISfI/EJW’%ﬁﬂuWﬂ
SoluslA vu1m 9 1y, wae Lepik and Vassiljev (2010) Anwnisiussuiisuaudemeiintu
vinalngseumativesgnaszaudu Taglde1ysdunneslaud §ve Tokarev (TT) vun

7.62 131, Makarov (PM) 9119 9 w3l waztu Glock19 4u1a 9 x 19 wil. e?fqﬁumgﬁ‘ﬂuﬁﬁw

o
[ a

TdAuralugdudadmneidudn duiu §3defudenes Yunnidmlul@ 8 Glock19
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YuIANszau 9 un. wasdenliyfivinsBeanidided e osndieduiiilésy
arudedlutsznelne fideviau Wuauvisuazaunsomldie wazyin1mnasngia
musiasviulaeldndesganssaudidnaseunvudesnsiauaryaonaisdalalnsalad
KWUUNTZANUNA U (Scanning Electron Microscope/ Energy Dispersive X-ray Spectrometer;
SEM/EDX) it Tiaszsiarnsramusunasvinduuudniheluusnaiivandiaty 6 usia
TauA 1) USnatelat19w11 2) Ushateiledsdy 3) usnadeorend1swn 4) usnudeson
19419 5) Uiaadlvadisen uay 6) Uihalnadnede Jssleninnnisidendsdasiillg
nsiudugruarulumshlyfinsudiennaisuisvlundfidatuaiuaslunay

fuIvINsHell

WQUszaeA

1. i ofnwUTunnsinesAusznevvetutnduuuiinenendsainnisdedae
91750unnASAluA 8%e Glock19 vunnszau 9 uu. Ineléndeagansimididnnsou
wuudeansauasyaenaisdaalasalatuuunssaewa sy

2. WleFsuifisuynasinesdusznauvesuaintuuuindluunauag i

MuANA1IY NEnaRINN5EIILa1stunnAWSnlud® 8ve Glock19 vuansau 9 uy.

NUNIUITTUNTIU

1. WWIRANITWINUNENFIUNNTRINAENS

aaa s

Sinloyma (2017) leinanafiauselogivoane1unang un1edainemans i

<, = A1 A v gy ad 1 a i & 1 1 A UMY vw
LﬂuLﬂiaﬁW%QBHUSUSLWLWuT]Nﬂ']ﬁﬂE]E]’]%fg']ﬂiiﬂmu@ﬂ’muuuau LLazmmmauﬁlulﬁ’J’lg\ljmm

asdelangluiifnme 1wy mnnusesatetafieudsvesifesasdeluaniuiiiamnfasilu

U

- - A o v '

\n3eafiefuduingddesadefoansogiianuiiinmnegauiuey 1udu uasneundngiu
msfiiinermandinligdesasdosouduudiovdngiunazasamluian 1wy ieasds
Tuneuusnonvazvenauliilddlavilivdedein uidefimeundngrunsidfiinemans
wBuduirdessesniansgyiiuindaeemuidaliiundin fiesadasduutonundngu
wara1snIwANe3e 1HuAY Sawasdee (2009) IdnausvoulvantTRgatvdngu 13l
1) Msnsaneiiagie dhile dwh maissruumefusiindlesnlulii (AFIS) 2) mansiatenans
WU NsTIndnfiud aseanedu asvanefiodeu asiveigenals Wudu 3) n159599
a1s¥unaznszauluvesnaie (Forensic Ballistics) 4) msm’mamuﬁﬁmmLLasmia'wgiJ

(Crime Scene Investigation and Forensic Photography) 5) N15M5399Ad (Forensic Chemistry)
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6) NM3MIINAENE (Forensic Physics) Wag 7) N15RTIaN1UINN19T1INY1 (Biological
Trace Evidence) 11 msmsia¥nguenuiiiduduns duvy msnsavmngiden Wusu
slumﬁ%’aﬂ%gqum‘;luﬂﬁmmﬁqaﬁwﬁﬂgmmqﬁa%mmmam%ﬁﬂﬁﬂguulﬁaﬁﬂ Fadu
n1snsamaLadl (Forensic Chemistry) Tngnnsmsiavuiinameasintuiliinainnnsdsiu
1435nsnmalegldndasganssaudidnnsounuudadnsia (Scanning Electron Microscope;

@

SeM) Tunsnsravud udieuseldevesidslu nsnsadaeisdinarndunisnie
a2 Fadununieduddinermans i nsransesyaavuilvvuensduuaz
\n3oensrqu AnUisuisugnaszauiiuuazasnnszauiu asemidnszqunsiafigen
Wiy fsnsemisssosuudiineidesandiiheduiildiuanudenlussmalne
iesnniduiniun Wuauieuazannsamldigluusamealneuasiuandwauann
2. 13ty

Wi dunsedsfinasvdonnnisdedu Jamnefs Adla 9 UuUUMIedmLUsENEY
e fanszane semeoonunane1ystu iieianisbelu GSR aveglugusng q dail
oumaveAuduiignill (Bumned Particles) syaAvesiudufigninnlvsiungu (Partial
or Semi-Burned Particles) aqmmaaﬁu‘ﬂumﬁgﬂmﬂ%ﬁ (Unburned Particles) lovasnz i
uazlangdu (Vapor of Lead and Other Metal) nénnsiiin Ae Audsnseguiuilogninnlosl
TuiluiiSrdnaghlmiAsussiuaganudou iefansdedu Wuunssuiuaefludaouy
Wenszquidu (Primer Cap) vinlsuiusinenszguduiianissziia \unaligumgd
nd swandounatsidu 1,500 -2,000 oswealdod LazAUAUALIUE BUDIN 14 psi
Hu 1,400 psi niuinUssmeliiiuges Flash-Hole lugafafufudsnszauiiu finnaw
Inflognsmindineludasnnsyguiu viliAnussiuimaandnddignnszauluvgaeenty
nnvasnnszauiu Inglunsseidavesufududuasyinligangiandwindeui ugeiu
Ju 3,600 asAgaifsauazanuiugefis 40,000 psi 1nn1sdsunlastesgunniities
\Dunalilansfiuasusznevveaivdunasuazas nareidule uaziliogumgiianas
lovesusazsmazudeinduoynindnads luhduasdisiqndn Usznoudae asda (Pb)
wuiden (Ba) waudlal (Sb) (Chukling, 2011) iflesinsmihs 3 winfimavgaasnuiognaydng
penanile Wenaniwlvuuwinls nsdamudmiemdgnsevininainnisddunie
mioduiudulldenn ensaaardud foddesmd iaun1sdeduuudaunni
6 Falusarliausonsanusig 3 viaidanizanduud uld esnsag 3 vin
91angAaenniognurd19eanly (Mingchani & Kulnides, 2019) 38n153as1gviiwsinUu

fvanvangTBnisiannIadiazviwasigauniudtuld
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uneuilagldimatia SEM/ EDX wilifigaivaUulaglindosganssmididnnsou
WUUABIN31A (Scanning Electron Microscope; SEM) vi@nwamunienn sUsveasiitusuiv
mﬂsi’fsqﬂL@ﬂ%LiﬂﬁLﬂﬂImiﬁIﬂﬂ WUUNTZAENWANY (Energy Dispersive X-ray Spectrometer; EDX)
1lo31A5 AT IUTINUYBIEMTINULAZANITNTTIR VD957 517DIRUTENOUTYINSANW

lupsedl Ao wuLSeu (Ba) #zda (Pb) wazwaudludl (Sb) Fadusidusenaundnvessuiu

v
va

nensggulu Tlun1sideasedidelavinisfnwmesiamusunanirtuuuideluduns
flumnsinafu 6 90 Ao 1) Vnadeilednawn 2) vinadeilednads 3) Vinaderondrsn
4) vsterendedie 5) usnalnadien uae 6) vsnalwadnedne Ysslewiannnside
adsilazihlugmafuduguamulumshlvfinsadennaioudsuluaifiAad uass
warlunaauauIvInig

521UguIse

LY
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n13idendailiiun1sideidmnans (Experimental Research) Tnog3deldaude
Fhihedvmurugnuaviin1sBadufeonstumniasnlusii e Glock19 vuinnszau 9 w.
$1au 1 e luituflanuiuuude mnduddeiihediideldanldunsdduminmee
AnTgrimUsnasIneRUsgnauvesvinluuuindrenienawinnisduiasilsuiieu
Usinusmesdusznevvesusituvuinieluinauasdumisiuandety Tnefigunsel
uazdupouniTedwielud
1. fmedruazaunsallun1side
fheguazgunsallumsifoadsd Ao
1.1 dorfiedvnauauen s 1 #a AgSadumuldegunedvhniddu
dovhnsBsliuadoud axlunmatinsedlu 6 vina ldud 1) vinudeiiovn 2) vinw
Jodlady 3) UShiudarenyan 4) uinderendie 5) uTadvavin wag 6) ushalvadne
1.2 8175UU GLOCK19 wu1a 9 1y, 31U3U 1 NszUen uagnsegu 91uu 1 1
1.3 gunsaliltlunisnse Ao Mendesgansseididnnseunvudosniauay
YoLanasdaalasalatuuunsza1ewea 191U (Scanning Electron Microscope/ Energy Dispersive
X-ray Spectrometer; SEM/ EDX)
2. Sunaumsiteusznsiieneidoya
Tunsidoadsd] AmueliBdumailddernihoususm vhnsBedu s 1
Tnglde1959u GLOCK19 yunn 9 wa. lufufianiufiuvuiln mnduindendGeduauld
TuanadinngimuiinusinesdUseneuveashiuluvinuiwansaiu 6 v Tdun

1) US9ilav71 2) UShindedladie 3) USLIaUaranyd 4) USLITaAangny 5) Uusian
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ndun waw 6) Uinndlnadne Tnglunsasuinnagyinnisdnduduvesinan 1 3u suna 15x7
wuRms osnidefinisdsluminduanszaiseandue 4 dedu fAdealdeanuuy
N3R89 IAeyn1snsIausianee 5 duns 9 ag 3 90 wazt1lunsadnseimusunm
519 09AUTZNaUYeNNITU AIENdD99aNIIALSLANATOURUUADINTIALATYALENTLTE
awalnsalaluuunszaewdsany (SEM/EDX) Tiasevideyaidaussens lagvinn1sussensiia
Torunuanmvaassmuinguszasiuazynsiinszsiteyaiiieynu ilennaouaundgiu
wazlUIguiiisuuiinasinesdusznevrenvaiduluunauiuandavudiniendsain

n135890U Lagleaia One-Way ANOVA
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UILIUN 2 YoFanyI 2o s Y =0 N\ USIUN 4 UDADNAY
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N S

a a Y oA v
= S, v UILIUN 2 VaUBYY
UILIUN 1 VauavIN %

A 1 VTN WagainnisnsIamYinaesiusEnausuetvsiity

NAN153Y
1. M3fnwUSunasinesRuseneuratulduuLidnen1ema19InN158ee1yedu
wnAsSlusiA 8ve Glock19 yuranszau 9 uu. lnundesganssmididnasouluudeansin
wazgaenLsdaUaAlnsalaluuUNIEANE NG
NMIANYIUTIUEIBIAUTENo YRRl T 18A 181 931NN1584
sheenstunnAsdnludia 8vo Glock19 vuianszau 9 uu. $1wu 6 Ui lédud 1) viiw
Uailav3 2) Usnadetiedny 3) usiuderenin 4) Usnnderendie 5) UTialuavd wax
6) uinalnade lneviin13nsIaTinsenusianag 5 AWnie 9 ag 3 90 HAN1SANYINUT
UInafnamusessesnisimednveautiduswauniniiae Ao vinudedotiavan
Tngnsaany 913U 11 90 JUTusInesrUsenauiniu 19.41% 504891 Ao UShalva
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wazdaMaN?I9VINTIINY I1UIUUTHIMEY 7 99 TUSUIUEINRIAUTENOUMNAY 26.56% Way
27.18% audAu USITaABNY9EIE ATanuINL 5 90 JUSuasmesdUsEnaumiiu
11.28% duuinailvainwnasslinusimesdusznovvesusntusazidefiansaiduuina
nu

1) Vinndeilethann smesdusznaufinuaniian Ae ueudluil (Sb) fsin
Wity 9.65 wuiFen (Ba) STUTinauviniu 6.77 wagmei (Pb) SUTuauinty 2.99

2) vinadeiiotnedng smesduszneuiinusnniign fe weumluil (Sb) Huiua
Wiy 14.22 wuiFeu (Ba) SUTuawiniu 7.16 uagmem (Pb) fuSainauiniu 5.18

3) Usnuderendavan s1gesdUsznauinuinnian Ao wulSy (Ba) Tusunm
Winfu 23.49 s (Pb) SUSnauiniu 2.74 uazweudlad (Sb) TUTunauinfu 0.95

4) Ushaudarand gy smesdusenauiinuiniige fie wulsew (Ba) Usuna

|
@

Wity 8.6 waudludl (Sb) TUSuauindu 2.68 uasmsialinumzm (Pb)

5) vinailuadsnnsialinusinesduszneurenaiitiu i 3 vin

6) Uinailnatnsdne s1mesdUsznouiinuinniiae Ae wuiFey (Ba) TUTum
Windy 52.4 woudluil (Sb) fUTinauindy 13.94 uazngia (Pb) TUTanauvindy 0.7 Muaziden

LAAIFINNGIN 1

A15°99 1 USuusgesAusenauvenulnTun usim dunue wagan finatuudein

AMENFIRINN15EY
.. dofladavan doflodnade domandheym dorandede Tmadnawm Tnddinedng
fumis | 9
Ba | Pb | Sb | Ba | Pb | Sb Ba | Pb | Sb | Ba |Pb| Sb [Ba|Pb|Sb| Ba |[Pb| Sb
1 0.65 3.43
1 2 7.16 737
3 | 138 519 2022 | 0.7
1 4.94
2 2 | 239 | 038 | 1.59
3 1.96 518 268
1 211 151
3 2 | 267 9.67 3.02 297
3] 033 1.74 146
1 14.24 4.22
4 2 1.40 095 | 095
3 3.99 507 4.64 6.75
1 311 209 085
5 2 0.96 1.89 0.84
3 882
k] 6.77 | 299 | 9.65 | 7.16 | 5.18 | 14.22 | 2349 | 274 | 0.95 | 8.6 0 |268 |0 0 0 524 | 0.7 | 13.94
19.41 26,56 27.18 11.28 0 67.06
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2. m3fnwilIguiisulTanusinesdUsznauvesviduuudidgluuiiau
Lagmumiafiuanaiy nMendaninnisdedgenystunniadalus@ 8%e Glock19 vuin
NSEgu 9 ual.

ansU3suisuUTinusnesdUszneuresuttiuuwiningluud naiuansneiy
Aevda1nnisdeiieenysdunni snlul@ §%e Glocklo wunnszau 9 uu. Mendes

ganssmididnaseunuudensiauaryaenssdaualasalaliuuunszanend sy (SEM/EDX)

d

HANIIANYINUIT UTIUAATIINURLNTUTLANFIAY 8NUSIWULTEY (Ba) WANFNaAY

aad 1Y

pgniidedr1Aynaddanseau 0.05 (F= 4835, Sig. = 0.004) (i ovn151USeugus18e

N v [

#1835 Scheffe WUI1 USLINTDL8U19VI AT USLIUY 04 901991838 WU T ULAN A9

'
o aa o

NIt gegsivedAgyaiifnseau 0.05 dus19aeia (Pb) war 519koUALT

o

(Sb) aznwuUsinauvantuluuinmme o liunna1eiu Lanininigen 2

= = =~ a s LA B a a W
A1399 2 NMsSeuiguUTInasmedUsenauve s uuuiidgluusnanuanssiy

AYNRIINNNNTE
Wisuilsusegaeds Scheffe
S’W]‘ﬁ
) U3t & 2 § ag )
A58 sD. g 2 Z Z o) F Sig.
NAFIAINUY . 25 e 2 Z
Wy e & S S &
NS & 5 5 =
& e EY=1 EYS)
Ba 9Yailednevnn 075 1.10 - 027 -155 -097 -7.97* 4.835 0.004*
Joflotnedneg  1.02 271 - -128  -0.69 -7.70*
Jafondev T 2.30  3.72 - 0.58  -6.42
Jarondetne 172 1.97 - -7.00
nadnadne 872 7.26 -
574 2.68 4.58
Pb  wallednew 033 065 - 041 -1.11 033 022 0912 0470
Jeiladnetne 074  1.95 = 070 074 0062
Jafandnwn 144 271 . 144 132
Jarondetne  0.00  0.00 - -0.12
nadnadne 112 286 =
FEetY 0.56 1.55
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fM1579N 2 ﬂ’]'ﬁL‘UiEJUL‘VIEJU%JS&J’]ENS’W!ENMJ'}T%ﬂE)U‘(JENL‘UiJ’]iJUUw\HEJ’]EJIuUiLﬁmwLLG]ﬂGl’Nﬂ‘L!

AYNRIANNNNTES (D)

WisuLigusegaieds Scheffe

ﬁ’Wﬁ‘i - - o [ o
(VELela)! —_ c 35 s N 2
A5 X sD. % g z z P F Sig.
NAIIAINY S e ég ag Z
) @ @ @ =
WU =1 = e & ©
ag Rg ag ;g =
Sb  defethev  1.07  1.53 = 096  0.94 054  -1.52 1920 0.134
Jollotnadne  2.03  1.86 - 1.89 149  -0.29
Jarondnern 134 0.36 = 040 -2.18
Jafondnegny 054  1.19 = -1.79
Inadnedne 22 282 -
574 1.22 281

*upnasoesliddfgnisad

aa

N5z 0.05

= =~ a ¢ A v ° I A "
Naﬂ’ﬁL‘UﬁﬁlUWlEJ‘UﬂﬁllrlﬁJﬁ'W!ENﬂUﬁ%ﬂ@‘U‘UaﬁL‘UN’]UUUUN’]EJ’]EJIUW’]LLMHQW AR INNU

N18ME931NN1589A881750 UNNA DA LULH 890 Glockl9 vuIANTEAY 9 WY, AIENd Bl

qanssmidianaseunuudesnsiauargaonasdaualasalaliuuunszanewdssy (SEM/EDX)

HAN1SANYINUTT AUnaNasIanuLui Tuiuanseiuasnsanus1nwuisen (Ba) 510nena

(Pb) warsmuaudluil (Sb) luuanseiu uanwianisned 3

P = = a s | o ° oA ' o
M137°9N 3 ﬂ'ﬁLUiﬂULWBUﬂiquﬁqﬂaQﬂﬂigﬂE]U°U'Q\1LGUN']UUUUN']EJF]SELUW']LLWUQWLLWﬂ@]'Nﬂu

ANYNRIINNNTE
_ WiBuLiigusegaIeds Scheffe
5199 .4
FALAUIN _ ~ N 2l < Ll
A3593 X SD. ' g g g s F Sig.
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The Study on Distribution of Heavy Metals in Surface Water and Soil
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Abstract

The objective of the study is to examine the relationship between the seasons
and areas of water in the eastern region with the diffusion of heavy metals in surface water
and their deposition. Analysis and examination were accomplished using 3-Way MANOVA
and forecasting, the statistic used to analyze a tendency for the diffusion of heavy metals
in surface water and their deposition in the eastern region. The results revealed that the
diffusion patterns of Barium, Chromium, Copper, Lead, Nickel, Zinc, and Manganese
between 2015 to 2024 were not different. The diffusion was in the highest level in rainy
season and winter in 2021 and then showed a reduction in summer. Each element was
under the similar diffusion pattern until 2021. In addition, the diffusion of Mercury,
Cadmium, Arsenic, and Selenium was found to be in the same diffusion pattern between
2020 and 2024. Consider the relationship between seasons, sources of water, and sampling
sources (surface water and sediment), only the diffusion of Chromium was different among
the heavy metals. Moreover, the comparison between surface water and deposition
showed that the Chromium deposition during rainy season and winter was highly found
in Prachin Buri watershed; whereas Chromium was specifically detected in the eastern
coast in summer and rainy season. Furthermore, the diffusion level of Chromium was
significantly found in both surface water and soil sediment during winter and summer in a

analogous pattern at all three different watersheds in Prachin Buri.

Keywords: Contamination, Heavy Metal, Distribution
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Tunsmsadinvesussgnsluniang fuoonuiegenun wisudutududuiiuifisesiy
NSVLILFINIARAAMNTTUNENYDIUSELNA
3. uunAaieafulaveuiinfidune
Tavzniin (Heavy Metal) Aengusiniifiannuvuiutuannnia 5 ndusegnuier
wuRuaswazANE T uzgsRnndn 4 dauaudAidulansAeglungusis Transition
Metals Fsdnindungusiniiufivdedsdidin laaredilunszuiunsmiesssud danw

aa

wafies wavaiusoazaueglueinia Aunazunasuisiudsazaneyludilddnla dneae

= Y

sidndulaveindviomn 22 oiin Téud newuns Fu nese o1 daned nzda fyn
lasifloy eaeu wads upawllen Usen Jada wase ey wnumau lavead gusilley
fifa uweniile Tudden uaswesaion Tansmandaginindmuddusnideuld
qummﬁﬂimﬁmaﬂizmw (The Agency for Toxic Substances and Disease Registry, 2019)

Tuns3deadsil Wunsfnwfsisuusnlanenindiuiuiadu 11 510 1dud
a191Yy (Arsenic; As) WULS8Y (Barium; Ba) waaliiay (Cadmium; Cd) lasides (Chromium;

a a

Cr) noame (Copper; Cu) Usen (Mercury; Hg) EELRDG] (Manganese; Mn) dnwna (Nickle; Ni)
ngi (Lead; Pb) FaLen (Selenium; Se) dwnwd (Zinc, Zn) Tinndaviseuudouluuna iy
vionznauAuUI Mg 3 wis Tiun guunslens guiusduyg uasguieneiwza
pyiueen ms‘lﬁifmmifmnaﬁaLﬁ’fJuLﬂ%"aqﬁa‘LumsﬁwmUﬁﬂmqmiﬂmﬁausuaaﬁwﬂuzjuﬁwm 9

WerhdayadlaluldlunsdhseSdgmaswnedeuiionafintuldluewanwaniudoyaiiugiu
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lunsdanisimserinaasuiieg1andfunsenznouaululiazauunlviiinudaiau
grgUszndaaiuazaildiiglunisinsisinaaey uenandudadunismanuduiug
lun1sunsnszangvestTunusglaveminlugafeu garu wazggruld Mdauuan ey

pg1aliudAyvsely

o

521UguIsIY
nduasilidunsidedeyanansiinssiveaeu Tagldadfnugiu adfiionism

4 a

ANUAURUS haranfiiodnseinualtun1sunsnseatevaalsunalansudnlulnasininmu

warsrnaufuluwasiusnuManz T ueen (U w.A. 2562 — 2567)

v
N LY 1 ° a

1. nauseghauaziiuilunside fe sedauasiuanunduihiafuniang Jueen
F1uau 3 quth Tdun 1) quihuniugd 2) quihunsdeng 3) quihveiomsianians uoen
Tneguiiis 3 wis deegluniangueen Saduiiuiifinasglinisatuayudamuiisluias
ssUszmadmsunsUszneufamslsanugaaiunssy sessldsunsduaialiinisuees
maduasygivessuna fedbgfivesgiusuna mansfuseniimumnzauiaduumas

" v

fidsludrufionziasilng nsauuievudsdiauagainianisun made uaznisern
Snitamsnensmssssumanmeaiigmitlulsluniman Huundssesiunsssuisveads
91nMsUsEneuns Jusuludennuieilewmnsinunisuszneufanisiiaenndesiures
wiazlsaugeamnssy feilbiAadiuinlsinugaamnssuvuialngidudiuiuuin
definsuszneufanslssugranvnssndusuiuannfegyiliAansldninenssssuwnd
waeiinavaesvendeasdsssumAdudiuaumniguiieiu

2. Fmafiuaesns Weunsalifusiedted (Water Sampler) #nifiufiszduaudn
1 a5 wavAnunieienanaunai ldanwusvananainuin Polyethylene LAnnsalunsn
Tvidien pH esnin 2 utifuiigungieglurag 0 - 6 ssmwaldea Wonwian oy
noud eIl uRnslnszvsioly

Y o
v a v = o

nafusedsiungneu dufunsideluaded Feamsfnungneududuu fuly
Fldgunsallunmaiuinensiuuuuldlane dneenoufuiuna suinaundsaiiidonising
Ttiusanas 50 n¥u Tnevszanas ntuussyadlugamanafiniitnain whduiigamgieglutag
0 - 6 parniaTya ile3nwIan e Reut Wi fiRnTieei

3. gUnsalflilumsiiaszst loun 1) infedinneviviinalangninuuy Inductively
Coupled Plasma - Optical Emission Spectrometry (ICP-OES) 2) wiesduiminegeazisen
3) wnlsianudou 4) fevanieu 5) manifiusegng 6) gunsailfiudiegnen (Water Sampler)

7) gagudmTuusswiieg i 8) gunsaldinAunuulilanewiin
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L4

4. B/NTIATE
4.1 fheghathn
4.1.1 wemegelinaniud iues 100 dadans laludnines
4.1.2 Wunsalumsnidutu 3 Jadans Uamenszanuninivia Ribbed
4.1.3 Yrlugpauuali 1 (Hot Plates) auU3unnsatsazanownd ousyuie
5 fiadans antusenalslndy dredrstnineduarnszanuniinidne Deionized Water
4.1.4 @unsalupsnidudu 5 Jadans JamiensyanuiRnIsssumn
4.1.5 Wingamgfiauiendniion (Gentle Reflux) goesiaauwde 10-20 1addns

wWunsalawinisnduaunseiaisazanslanseliiinnisivasud snasanwlianusou

v v
o

fans ATy

4.1.6 \unsalalasmaesniduty 1:1 USums 10 Haddns wag Deionized
water 15 fiadans thlunsuuanliaudey dessesn 15 wiit senalslndu redratnnes
LAYNIYINUINNIAIY Deionized water

4.1.7 Y1 lUn589M18n5EAIENTI LUBS 42 MSalfieunii aslurininusunns
u1a 100 Jaddns 1A Deionized water TAlaUSuIns 100 fadans a1usieegslduinnaadin
%iln Polypropylene 3@ HDPE 1hinegafilalulinsne

4.2 A19819AUNZNDY

4.2.1 Fashogauszanas 50 n3u Tatnines uasvilsus

4.2.2 @unsaluasn 1:1 USums 10 Had88ns YnnensEanuIRng 319ULLeN
Tanusou 9545 aswaidua Ussanu 10 — 15 wii (allidien)

£% a

4.2.3 iy Wunsalussnidudu 5 Sadans Uadlenszanuiini vilusa

'
a

v liauseu 30 w1 d1usingleduiana idunsaluasniiiy aunseislivsingled

v
a

Yana dosrosumdeusinastiosnia 5 fadans (laifiu 2 dalus) felhdu

4.2.4 dulslasiauaseanles 30% USuns 3 fadans uavin DI USuims
2 fladans Iadonszanuifing thnduludamlianudou

4.2.5 depaumdoUSunnsiiosnin 5 fadans (lalfiu 2 $alug) Adidy

4.2.6 wulalasiauesesnlan 30% Usuns 1 dadans Uanionszanuning
thnduluisfianlianudou Simeudntu Wulelasauesoanled 300 aunsevislang
WosgeereaumdeUTinasiesnin 5 Saaans Halidu

4.2.7 \Wunsalalasaaasniudy USunns 10 Jadans Unsiunseanuiinn

wazinduAIUWAT 15 w1 Aelamduy
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4.2.8 nyaudiawen Insoluble Material Tasldnszatunses wwed 41 nde
Wiguwin asluraninuiuinsouin 100 dadans Whu DI water 1ilaUsuing 100 daddns
aneegldvinnaiainatia Polypropylene #se HDPE
4.2.9 ¥iludmseivsinalaveningaeaies ICP-OES
5. afflun1sideuaznisiinsgideya Ao adfiugiu 1dud S1u9u (Frequency)
Aoy (Percentage) AR (Mean) dauideauunnsgiu (Standard Deviation) aﬁaﬁugm
I@wn §1u7u (Frequency) An$eeay (Percentage) ALAA & (Mean) a'quLﬁ'mLuummgwu
(Standard Deviation) uawadRflllunismanuduiusssninggnauaguinfunisunsnsze
vosUsunalaneminluwnd sidafusarazneuduusnawaiauiiiaeaianz Tusen

flo alif 3 — Way MNOVA {unsinsziainuulsusiunvaaiuy 3 na

NAN133Y
1. wualdunisuwinszrsvesUsualansuinluundswirfindunazaznaudy

Tuuvdwhudnuaiafireaiang fusen

1.1 wwaldunisundnszansvesuiimusin He luuvasinAafuuasmenaufy
TugaeDn.a. 2558 - 2567 lugguu1INsunsnszaevesUIuIAsg He 95g9ninngdu |
TuvauziiggSounazgqrununsunsnszatsuTunalndidssdunaluggruddadvium
undnIrIEgINIIngSeuLar NN s wIsuuR M I nsEeRaus Ui e, 2558 - 2567
wunsunsnszanelianvalndidusiurseliuandeiuluyn q U

1.2 wualdunisunsnszatsresuiuiass Ba luuvanhiiduazeznouiu
Tua9T we. 2562 - 2567 TugngNULaZaAMIUINTUNSNTEANEV0IUTUUE Y Ba Avaindd
qaeu uazaInnsiusuualtunisunsnsgedsusngru1a Tulw.e. 2563 - 2567
WUNTIUNINTZIEVDI5W) Ba GaTuNTas Twe. 2558 - 2562 uagndsanTne. 2566 Tzree
anasluidey 9

1.3 wwaldunisundnszangvesuiinmsg Cd luuvasifitfusagaenaudu
Tugaed oA, 2558 - 2567 lungnu1in1swninszatevesusinmsty Cd avaaninggiou uay
Funszeigeiulugguiargegalugguun wazanmsviunsuuldunisuninssas
Fausigauurily Tne. 2563 - 2567 wun1suninszaneesss Cd Sdnvuzn1nsEaIsd
Tiunneneiu Ao Tdnwarnisnszanedinilouduluyn 9 ¥

1.4 W ldun1sungnIza1evesUsuImsIn cr luund s unazaznouiu
Tuaiel w.e. 2558 - 2563 Tuganunald w.a. 2558 dn15unsnsvatevesdTuists Cr

Argandnggdu 9 nduluggTeu U w.e. 2558 ufsgauu U w.a. 2564 in13nTeRnedian
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Tumn 9 99 LLasL"?uﬂismaﬁaqﬁﬂuqaqwun T w.a. 2564 uarnTmnsnIEAEMIATY
a9 9 dlugg¥eu qevu uazgeu 1wy ng3oud wa. 2564 fn1snszaefiguuaranas
TuthsggSoulufageuunasfinszaieigetudnlugguunlud we. 2565 andugguuin
Tud w.a. 2566 Fn13uninsza1evesUTaIaey Crifiugdugean wasfides 9 anasn
qufg]%’auLLazmﬂﬂfuﬁﬁmiLLwiﬂizmm"jyu q a9 9 WUidew 1 el w.e. 2567

1.5 wurldun1sungnseaneveusuiasin Cu TuunduihAfunagagnoufu
Tugaed w.e. 2558 - 2563 AzildnuarAn1eiun1sunsnsza18veesg Cr laggavundd w.a.
2558 finsunsnszanevesiinmsig Cu avgeninggdu 4 antulungdoud wa. 2558 quis
qanu U w.e. 2564 dnnsnszaiedadiluyn 9 qq uasdunszareigadulugauunnd wa.
2564 wagmanszanedafivu 9 asq heluggdou gavun uazggiu lneqqieud wa. 2564
finmsnszaeigegauazanasuntudiggseulufeggru uazfines o anasunluggiou uaz
PniufTinsunsnszaety 9 as 9 Wides q audad na. 2567

1.6 wdldun1suns ns¥18veUTinne1n Pb TuuwaniAiafusesngnouin lua
U w.ei. 2558 avtiseul WA, 2563 AwildnuaENISUNINTENEAREAFTY Fip IN1SUNSNsEANeEs
Tunguuazanasniigaluggiou Mndulunguu® wa. 2563 fnmsnszarefigagaseidesly
qufaggruntlud wa. 2565 wavanaunnszaefufistulurasge feulufugesiu uasfidos q
anasluggSeunarantuifinaunsnszanedu 4 as q ldes 4 wded we. 2567

1.7 wualdunisunsnazansvesiunmsis Niluundshdafuuasaeneuiu
Tuga9t w.e. 2558 fegavundlul w.a. 2563 Awdanvaen1sunInsza1eveess Ni luuSuu
w9 fu Tunn 9 99 wezSunsseiagetuluiifnansssrinmgmniuazqedou T we. 2564
waranawanluggfoud e, 2564 waganiuiinisnszaredafidu q ae q ieluggieu
ganuna wazggeu Tnedinsnszanediluggaulumeguuiiaudel we. 2567

1.8 wualdunisundnszanevesUiinuss zn luuvanhisfunagaeneudu
Tugaet w.a. 2558 fegaurunilul w.a. 2563 awlanvazn1sunsnsz1eveesg Zn Tudsuu
Wi 9 fu luyn 9 09 wazunszaedgelutainansssingrunuazggoutd ne. 2564
uazanawmanluggfoud wa. 2564 uazantuiinisnszaredafidu q ae q veluggieu
ganuIkazgaNy Inednisnszaredilugaaulumagvuniaudead we. 2567

1.9 wualdunisunsnszanevosUinmsg Mn luuvaahffuwasnznoufu
Tug9U w.a. 2558 faggToulut w.a. 2563 aglanvugnsunsnszatevedsty Mn lulsuu
win 9 fu lunn 9 99 wanSunszarsiiged urggiunargeiuden 1 uazgeanlugqsu
Tud n.e. 2560 2nifuros 1 anasulugguunn® we. 2564 uazdinianszaefafidy 4 ag

nilugniou gavunuazggru Tul we. 2567
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1.10 wwalfunisuninszangvesiuasig As luuvasifafuuaznzneuiu
Tugasl wa. 2558 — 2567 wuIndidnwaurnITUNINTE18v8957 As ludnwngiinszanesa
avtugagaluggvun andadlugpiounsrggruiariiniansyarefuniousuluyn 9 T quis
U e 2567

1.11 wwnldun1sunsnszateveslsunasig Se TuundshfiAunagagneauiu
Tugal m.e. 2558 - 2567 nuinddnwaznisunsnszanevesin Se ludnuariinszanesn
avtugeanlugevun uazandaduggiou uazAesifiugstuluggruauifistugeanlugguum
uazAn 9 anadlungiou wegwioudluyn q U wuisd wa. 2567

a3Ulid1 dnwaen19n92918619839519 Ba, Cr, Cu, Pb, Ni, Zn uag Mn il
dnwagnanszaedilussnined wa. 2558-2563 findnendaty uaziduiinisnszaiedaty
geanlunguuazagvuilud wa. 2564 Tntufiazanasiluggeuasiizuuuunianszans
Aand1eadaiuluauds O we. 2567 d@ius1e Hg Cd As way Se danwazn15n581867
witoufilunn q U faudd wa. 2563 TUauiel we. 2567

2. arwduwusssnineganiauazguufunIsunsnszatevasTualanguiin

Tuumdaifafunaznznaufuuinaaiaufiisaans fusan

2.1 mAnseiauduius g matuurams s (wneuRudiuwe i)
Ao suns nszngvasUTinalavend nlulwaianiimyniang Tueen LNUNITUNTNTEINY
voauTanalavgminuanseiulusig Cr egrafidoddymnisadafisedu 0.01 Tnoggiu
WATIINUNTUNINTEBTBsUTINAISN Cr Tumgneufumnniiundninfiafu sesasne

AU UAzHYTOU AUAWU WARIFIANTINN 1

A13990 1 NMTIATIERANUFURUSTENINANIAAULYEINTIT (AENBUANAULYEUNHIAY)

fAaNSWNINSE18veUsualaneudn

Type Ill Sum
faudsan  laneutn F Sig.
of Squares  Mean Square
09018 ey Hg 1.359 .340 924 453
UNAIRSI9 Ba 1743.295 435.824 1.797 135
(MznOUAUNUY Cd 230.655 57.664 .687 .602
uvdRIA) Cr 1549.293 387.323 5.399 001*
Pb 1366.590 341.647 976 424
Ni 114.461 28.615 .801 527
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M15197 1 N153ATILNANUFUNUSTENINYNIATULMEINTID (RENBURNAULNEIUIRIAY)

AONTSLNINSE8veIUSualanemin (sa)

o o Type lll Sum
AU IAN Tavizniin F Sig.
of Squares  Mean Square
Mn 93166.676 23291.669 216 .929
As 222586.123 55646.531 691 .600
Se 522 130 .904 465

*upnsinanuegiitudAgynsatfAngesu 0.01

v
' °

2.2 MTBRTERANUduTuSIEnIggNIafuguIHenN SLNSNTEA8YRIUTIM

4

Tane RN IUIANAUINLAYAIANLTUEDN FLNUNITHININTLAN8YRIUSINUlarentnwAnNANa Y

lus1g Cr ografidodrAyn1ealiffisedu 0.01 laugaHuILATIINUNITUNT NTEANEVDI

USunal 519 Cr luginnus3uysunniign wansiamsned 2

A5 2 ATIATIERANNANTUS TEnINganN1atuquul fan1TunTnTEateveIUIuIN

Tangniin
Type Ill Sum Mean
fauusnu Tanzniin F Sig.
of Squares Square
AMALALRL Hg 294 147 400 672
Ba 1267.478 633.739 2.614 .078
Cd 93.791 46.896 .559 574
Cr 2666.245 1333.122 18.583 .000*
Pb 981.157 490.578 1.402 251
Ni 218.946 109.473 3.065 .051
Zn 3499.902 1749.951 3.063 .051
Mn 239617.745  119808.873 1.111 333
As 89781.839 44890.920 557 575
Se 164 .082 568 569

*upnsneiueglitydAgynvanANTeAvu 0.01
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23 melengiadiussegihiuwdmn enoufuiuuvaniim)
Aon1TuNINsrAtsvesUTinalavenluaiaunfiiauniane Tuoan WuNISENINTEAIBVRN
Usunalangminuananeiulusia Ba uazsn Creg i doddymisadafiszdv 0.01
TngluguinysFuydaznmanumsunsnszaisvesUinasy Ba uaxsnn Cr lusgnoufy

WINNIUUANNEGY dudigilaeianiang JueenaenTIANUsR Cr LandanIs1en 3

M3 3 N153ATILRANUTUTUS TEnd19g Ul UUYE 1913 (REnBuAUiUUMAIHIA)

ABNNSHNSNSEEVRIUSUlane N

Type Ill Sum
fauusau Tavizutin F Sig.
of Squares  Mean Square
quth waw He 656 328 891 413
WAEINTID Ba 3455.840 1727.920 7.126 .001*
(MznDUALNY cd 110.314 55.157 .657 .520
uasThaaAw) Cr 1459.414 729.707 10.171 .000*
Cu 30.554 15.277 251 778
Ni 180.755 90.377 2.530 .085
Zn 1087.539 543.769 952 .390
Mn 547404.404 273702.202 2.539 .084
As 100632.703 50316.351 .625 .538
Se .348 174 1.205 .304

o o

*ANANeNURE L TudAN9En

<

fANszeu 0.01

2.4 MTUATIEAANUAURUSTENINGANIA G WALUVEINTIA (Aznaufuiy

LUAIUIERIAY) ABN1THNT NTLa18U9US U1lanendn T WL A L AYAIARE T Ua DN

ad o

WuNISUNSNIEAevesUTInalavevtnuanseiulusg Cr egraditdudAgynisadnnsedu 0.01
Tasilomanuduiusszninsggnia UL uATLNEINTIA (Rznoufuiuunasinfiaf)
U nszanevesUinalaneninuandsiulawizsin Cr levinnsiisuiiiey
nsnsranulungnoufuuuvasifafu wudi TunZNoUANAHY KATHANUIIFLATIINY
579, Cr luguinusfuyianige luvmeiiggieuszasaanusn Cr lugubmeianzia
ez Tuseninnninguindu nmansaawuluuvaainfiafiu nud qeHusgaTINUsI Cr
Tuguieil smgianang Susenuiniian luvmefiggruiiuazngfou asmsamuss Cr

Tuguvia 3 uidlndiAesiu azuiuladnlugeauazasaanun1sunsnszIevesusunsig Cr
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MaNsesIlusznauRuwasiviai iRy InglugauninUmIuysmngiumsnsmmm N nIzany
voUunasnlunenouiy ward gl imEan 1Ay TUeBNMINE N AEATIIMINTUNTNTEANY

YOIUTUIUE N ULVAIIRIAY UARIRINNTINN 4

A15199 4 N15TATILNANUFUNUSTENTNGANIE GUUT LATUNAINTID (REnauAuiy

LWUASEIRIAL) ABN1TWINSNTEINeVRIUSUUlarertn

Type Ill Sum
fauusau Tanzniin F Sig.
of Squares  Mean Square
9ana fngw way Hg 1.358 339 923 454
LUAINTID Ba 1750.104 437.526 1.804 134
(MznDUAUNU cd 230.655 57.664 .687 .602
uvdsnaRY) Cr 1552.227 388.057 5.409 001*
Cu 300.172 75.043 1.234 302
Pb 1363.401 340.850 974 425
Ni 114.909 28.727 .804 525
Zn 4028.111 1007.028 1.763 142
Mn 93192.918 23298.230 216 .929
As 222586.123 55646.531 .691 .600
Se 521 130 .902 466

a o 1Y

*upneingnuegiitudAgnvananseau 0.01

dsduazenusena

nnsAnsuliunsunsnszaevesUinalansinluuvanihffusayaznou
ﬁuiuq’uﬁw%nmmﬂmﬁuaaﬂ NU31516 Ba, Cr, Cu, Pb, Ni, Zn 4az Mn azdldnuue
n1snsgaedilusenined w.a. 2558-2563 findneadatu uazidufinisnszanedid ugean
luggrunazggvu1ilul wa. 2564 mm‘fuﬁ%amaamiuqa%’auuazﬁgﬂLmeiﬂismaﬁa
aaepdaiulyaudie U we. 2567 dus1e He, Cd, As uae Se Hdnwaignisnszanediniloudiu
lunn 9 ¥ Fousid w.et. 2563 TUauied w.el. 2567

AuFITUS T 909N Gt LARIWAINTID (AEneuRLAULVMANNRIAY) FonTaung

nsranevaIlTuIalaneviln nunsunsnszatevesUTunalanendnuans1aiuvessis Cr

aa

agilduddgneatiansgiu 0.01 uazileomANUFNTUSTENINgINIA 1N LATUNAINTIA

NUNITUNINTELYRIIAlanennuANFA1iLaNIEsIe Cr WawIeulfigun1sniany
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v
°

TunzneuAufuunasiinu wui luszneufugauy wazgguuazamanusg Cr Tuguni
UsiuyFinniian gedeuazamanusig O lugimineilmzaniang fueenuinninguniidu
nmsesranuluumdsihiafu nuiggruazasanusig Cr luduihweimeianeny fusen
wnfign luruzfingrunuazggiou asasanusig Cr lugimiv 3 widndiAssiu Tugguu
QATIINUMIUNINTEBVBIUTINAS Cr Taanmenoufusazundsifaiu Tneluguiy
‘Ui?%lﬂﬁL‘mﬂzﬁUﬂﬁm'ﬁ’Jﬁ]‘W}miLL‘INi'ﬂizR]WEJ‘UEN‘LJ%&J’IELJS’]Gﬂ‘umzﬂ@UﬁULLa%dMﬁW%WﬂEﬂQWSLa

AARYIUDRNIMLNETINEATIIVINITLNINTEANBVRIUTI s Luwaat Ry

Joidusuue
1. Yorauenusiildanauisy
1.1 Talauslusdsulauny
1.1.1 nsuauAuuaiivaIsiinisimuauleuis wiengaivaunslassansitg

A9 w1170l 59U AAIMN TN AL UTIUA U9 YT onkuInslunisidauiLde

U
v

ievendsanisaulaglivdesgusiin

1.1.2 NsuAmuUALLafY ATNSLnTINaRivNgatIang o Tuggfiunnsitsiu
Lﬁamaaumﬂmamaaﬂf']ﬁﬁm%mmmaﬂiawwﬁﬂluqLLﬂfﬂLLdazmaﬁLLmﬂﬁwﬁu wazidu
mimuamLmd&ﬁ;’mﬂmaﬁwﬁﬁmﬁu

1.1.3 msiinmsadinvlsanugpamnssuiivaoslaneninasguaiinluiua
ARunfinguanetivualy

1.2 YoiauauuziBeU R

1.2.1 madenldindesdielunsiengivialaensainlugogiaiuasiu

fifinnuaziBonogramanzay awvililddeyalndidssivanm nanudusianniiganeuiee

v '

Joyamaniuinuszidunanadfivevuuiliunisunsnszanevestsinalaevtnusags

U

wiesdlefildlunisiiesevinageudunalaveninudazyiln dudiraldvdnniaifeadu
uafdiauansalunsiesginaaeuldaziBend 9y uenantu Sullauuanisann
Hadowndendmiuuiasiosfiinmsfanduadosdelunstmuaauanmsalunsin e
naaoulrazBunuanAiuly

12.2 %aag‘awamsmaﬁmﬂ%mmiamwﬁ’ﬂiuﬁaasi'lﬂﬂfﬁaﬁuuawzﬂauﬁu
fbnlddmiumaiunouualiy wiethunldlunsadifsng 4 msdudeyaiivesuiinng
Sinzsinaaouldass dmiuluns@nwd §idetarged wosufoanisarunse
s18uRalaeg19gnees (Limit of Quantitative; LOQ) unl4a1u §sonadmalinsviune

wultuIANAAIALAR DU

|93



Journal of Royal Police Cadet Academy
Volume 2 Issue 1 (January - March 2021)

2. forauounzlunsiduadadeld

2.1 dusuusegdluntsnaassiivhainldlunsviusuuldunisuninszane
yosteyaiomnluwsiazngmaved imafuiediaitensiaiadios 1 ads sy Feensfimaiu
Srununguinedsliiswauanniy

2.2 msvhmadsuiiuilunmsasesdodenldnguiidy  welfuansite
finannvansuanidunisfivadfvetansminluwiiludsemelne

2.3 msinsasussiuilunmshumedeu ieasiaTnseduuSinuasie
Tulavgmiin wonaaeuinlussduiilad fasfivazauuiniian i elfiAnaauuaonse

wiUszyvuiedeegluuTianguuinaing

LBNEN1984

Department of Industrial Works. (2016). The Handbook of Proving Soil Contaminations by
using Forensic Environment Principles. Retrieved Auguste 17, 2020. from http://reg3.
diw.go.th/env/download/inoffice-file/publication-file.pdf.

Department of Water Resource. (2009). Standard Map of the Main and Branch of Rivers in
Thailand. Retrieved Auguste 17, 2020. from. http://research.rid.go.th/rded/doc/
map-lumnum.pdf.

Ministry of Industry. (2016). The 20 Year Industrial Development Strategic Plan of Industry 4.0
(2017-2036). Retrieved Auguste 15, 2020. from http://mwww.oie.go.th/assets/portals/
1/fileups/2/files/Industrial %20Master%20Plan/thailandindustrialdevelopmentstrate
gy4.0.pdf. (In Thai).

The Agency for Toxic Substances and Disease Registry. (2019). ATSDR’s Substance Priority List,
Retrieved January 6, 2021. from https://www.atsdr.cdc.gov/SPL/index.html.

94 |



N3ensisaseueseesiige
U 2 ot 1 WAs1AY — HunAL 2564)

ACADEMIC ARTICLE

Crime as Risky Choice:

Perspectives from Neuroeconomics and Neurocriminology

Krerkkaiwan Kajohnkunchonlathorn®

'Department of Psychology, University of Warwick

Received: 10 February 2021, Revised: 1 March 2021, Accepted: 11 March 2021

Abstract

Decision-making under risk and uncertainty and has been long studied in
economics, psychology, and behavioural science. The definition of risk is somewhat
elusive. We notice that the decision to commit a crime entails variance in possibilities
and value; therefore, it might be possible to investigate the decision of criminal offence
as a risky choice. In this essay, we described a decision to commit crime from
neuroeconomics and neurocriminology perspectives. We asserted that, regarding
prospect theory, criminal may extremely underweight the probability of loss in risky
choice thus choose to commit a crime due to their biological or neurological factors.
The studies from neurocriminology show that criminal inherently possess risk-seeking
behaviour, impulsivity, and poor decision-making. These pieces of evidence support our
argument that criminal may choose to commit crime as they tend to seek risk and

underestimate the negative consequence.
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Introduction

Decision-making under risk has neatly lain in the spectrum of human life. People
have made a risky decision with a chance to earn something more or lose something
less. Some people spend a small amount of money to buy a lottery acknowledging that
there is a petty chance to obtain an award. Some people make a tough decision to
proceed with major surgery for their family acknowledging that the chance of survival is
small. These choices have similar properties: risk and uncertainty. This is also true
thinking of crime. Criminals commit a crime with a chance to earn some benefit such as
money, pleasure, or revenge; meanwhile, they also need to face legal consequences.

Prospect theory and several descriptive models have been proposed to explain
decision-making and judgement under risk and uncertainty. We postulate that the
decision to commit a criminal offence pose a similar characteristic of decision-making
under risk; it entails the probabilities of gain and loss with subjective value, in other
words, there is variability in the possible outcome. We postulate that a decision to
commit a crime has similar characteristics to a risky choice in the economics paradigm.
In this essay, we investigate the decision to commit a crime using prospect theory. We,
then, investigate neurological factors underlying decision-making under risk in both
neuroeconomics and neurocriminology. We argued that the criminal’s decision to

commit a crime could be studied as a risky choice in economics.

Risky Choice in Economics Paradigm

Decision-making under risk is crucial to many aspects of human life. Risk and
uncertainty in economics do not refer to the property of being harmful or detrimental,
rather, it refers to the choice with a variance of probabilities and outcome. Theories
recarding choice and judeement under risk and uncertainty have been developed for
several decades. The classic and illustrative of decision under risk is “lottery”.

To illustrate, the subject is given a choice to choose a lottery. One lottery offers
a 50/50 chance to win nothing or £60. Meanwhile, another lottery offers £30 with
certainty. Several studies have proven that participants tend to choose the lottery with
certainty because they are aversive of loss. This example has been widely discussed by
economists, psychologists, and behavioural scientists as it caused a dilemma. In

economics, the theory of utility and expected value have been proposed. Expected
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value is the sum of each possible outcome weighted by its probability and it asserted
that the choice with a higher expected value is more preferential. However, in such a
case where the expected values are equal, one choice is more strongly preferential. To
solve this dilemma, it has been thoroughly discussed and investigated which led to the
development of prospect theory and several cognitive models. This preference to
choose the choice with certainty is addressed and called the “certainty effect”
(Kahneman & Tversky, 1979)

The prospect theory (PT) has provided a strong ground in explaining decisions
under risk and uncertainty for several decades (Tversky & Kahneman, 1992) (Kahneman
& Tversky, 1979). Prospect theory argued that are two main stages in decision-making:
framing and valuation. Firstly, subject the subject should accumulate information on the
surroundings including acts, contingencies, and outcomes of the choice and then build
the frame of choice. Secondly, the choice with frame has assessed the value, then the
subject makes a decision regarding the frame and value of all possible choices.
Generally, PT suggests that the options with higher expected values are preferred when
all other variables are controlled. PT has been proven to account for several dilemmas
including the aforementioned one, Allais’s paradoxes.

Prospect theory (PT) has offered the calculation of expected value and how

choices are chosen. The expected value is computed as follows:

EX)= Y5 px (1)

where E(X) (expected value) is the multiplication between X; , the value of an
outcome, and p; , the probability of the chosen outcome. Even though expected is
calculated, individuals do not make a decision solely upon that information. Rather,
individual make a decision based on the utility of an outcome. PT suggested that utility
function, u (X;), is nonlinear and mainly adjusted by three parameters: Q and B, and A.
The Alpha (@) parameter is the power of the function when the outcome is positive,
while the Beta (B) parameter is the power when the outcome is negative. Lambda (A)
parameter reflects the loss aversion coefficient. Therefore, the utility function is

computed as follows:
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u(x;)) = xf ifx; 20 2)
u(x;) = —A(xf) if x; 3)

When a < 1, it reflects the risk aversion effect in the gain domain, while Ol > 1 reflects
the risk-seeking behaviours. B (beta) function similarly in the loss domain. A value of
A > 1 corresponds to loss-aversive magnitude. (Garcia et al., 2021)

Despite the significant successes of PT in explaining decision-making and
paradoxes as a descriptive theory, it remained unsatisfactory. B. Garcia et al. (2021) has
identified problematic issues in PT. To begin with, PT based on behavioural data, leading
to the difficulty to disentangle the overlapping predictions with alternative behavioural
theories. Furthermore, it does not provide an explanation about the specific cognitive
process and the related brain function. PT only provides an explanation at the
computational level; it could explain the behaviour of decision-making from observation.
However, it could not further investigate deeper into the why and how it happens
physically and biologically. (Garcia et al., 2021)

In recent years, scholars in psychology, behavioural science, and economics have
discovered the use of neuroscientific data to overcome the limitations of descriptive
theories. The most notable tools in neuroeconomics are invasive neuroimaging techniques
using functional magnetic resonance imaging (fMR)) in  humans and single-unit
electrophysiological recordings in monkeys. (Garcia et al., 2021) To unravel the entanglement
of descriptive theories, functional neuroimaging studies provide a significant measure- blood
oxygen level-dependent signal (BOLD). BOLD is a method used in functional magnetic
resonance imaging (fMRI) to observe different areas of the brain. It aggregates an indirect
measure of neural electrical activity. Its capacity help scholar to entangle and complete a
full picture of behavioural models. (Garcia et al., 2021)

The studies of risk with neuroimaging technique and mainly apply to the task
that manipulates variance of reward and probability. The studies aim to observe neural
responses associated with objective risk defined in economic terms. T. Schonberg et al.
(2011) has identified risk-related responses in several regions of the brain such as anterior
cingulate cortex (ACC), lateral orbitofrontal cortex (OFC) and insula. These regions are
related to risk manipulation and responsive to gains and/or losses of outcome.

(Schonberg et al., 2011) Christopoulos, G. I. et al (2009) studied the risk and brain activity
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in striatum, dorsal anterior cingulate (dACC) and inferior frontal gyrus (IFG). The study
shows that dorsal anterior cingulate (dACC) was involved in risk coding. When the
forthcoming choice has a higher risk, dACC activity shows significant neural activity
increases. It is concluded that dACC activity preferentially reflects as an objective metric
of risk. Furthermore, it is suggested that combining the BOLD responses from these
different brain regions is possible to detect the overt choice. (Christopoulos et al., 2009)
In sum, neuroeconomic studies of risk have shown strong evidence in implementational

understanding of the brain in the processing of monetary gains and/or losses.

Crime as a risky choice

Criminology is the study of crime and deviant behaviour. This field also poses
the definition of risk in several aspects. Crime prevention, specifically, defines “risk”
from the offender’s perspective as the probability of facing legal action after committing
the offence. Criminologists and law enforcers have long studied how to increase the
perception of a higher risk to the prospective offender, for example, the appearance of
the law enforcer in the local area would be perceived by criminals as the risk of
immediate legal action. Therefore, the criminals perceiving a higher risk are more likely
to avoid committing a crime.

Interestingly, understanding criminal’s decision-making through the lens
of neuroeconomics would greatly contribute the criminology in theory and practice. We
postulate that a decision to commit a crime resemble decision to choose risky choice
in term of the economics paradigm. Both lead to a variation of consequence with
differed probability. Therefore, we attempt to analyze the similarities, differences, and
gaps between these two phenomena, crime and risky choice.

To begin with, we presume that a criminal is a decision-maker who has two
choices: offence or refrain. Offence choice means that a criminal chooses to commit an
offence that may lead to pleasure (gain) and legal action (loss) with differed probability.
Meanwhile, refrain choice means that a criminal chooses not to commit a crime which
leads to the certainty of no gain and no loss.

Furthermore, we follow the prospect theory to build the framing and valuation
process. In the first framing, we assume that the decision-maker is an ordinary person

who does not has any problematic state such as physical disadvantage, economic strain,
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or social pressure. A decision-maker will choose to commit or refrain from a petty crime,
running a red light. The frame will be a loss-loss condition where the subject is to choose
between two choices of loss with two conditions: retrained, and unrestrained. The
restrained condition is that the decision-maker is going to be late in the meeting which
will cause a salary deduction.

Then we assign the value of the possible outcome, offence and refrain. It is
worth noting that to valuate the outcome is subjective and obscure to provide precise
speculation.

In the running late condition, the gain of commit a crime is the avoidance of a
salary deduction with certainty and probability of fine issue. We assume that the cost
of salary deduction for being late is 3£ and the cost of a fine is 5f.

We identify the probability of the outcome of each choice. We assume that the
probability of being issue a fine ticket is 0.5.

Table I. The expected utility of offence and refrain

Choice Probability Value Expected Utility
Restrained offense Loss 0.5 -5 -25
Gain 0.5 0
refrain Loss 0 0 -3
Gain 1 -3
Unrestrained offense Loss 0.5 -5 -25
Gain 0.5 0
refrain Loss 0 0 0
Gain 0 0

From the calculation illustrated, PT suggests that a choice with a higher
expected value and lower risk is undoubtedly preferred. Therefore, in the restrained
condition, the choice to commit an offence is preferred as it offered lower loss.
Meanwhile, the refrain choice is preferred in unrestrained condition with higher utility.
This illustration can be a reflection of real-life behaviour where a person with difficulty
and condition is more likely to commit a crime while a person of ordinary is more likely

to avoid them.

| 101



Journal of Royal Police Cadet Academy
Volume 2 Issue 1 (January - March 2021)

However, this illustration is oversimplifying the complexity of crime and
criminal behaviour. It seems that utilizing prospect theory to capture the character of
crime as risky decision-making is inadequate. Despite certain probabilities of loss (i.e.,
fine, detention, other legal action), several criminals have made the decision to commit
a crime without any retrained condition. It seems that understanding criminal action as
a risk only from the economics paradigm has limited capabilities to generalize and
describe a real-world situation.

In this regard, we pondered that the possible explanation from an economic
perspective for criminal offence despite the violation of rational choice is that criminal
has a different valuation capacity compared to an ordinary reasonable person. They
may extremely underweight the probability of loss or overweight the gain that they
would obtain from the offence. It is also possible that criminals may have poor decision-
making or may have some additional factor that stimulates them to choose to commit

crime over refrain from it.

Neurocriminology

The neurocriminology is an emerging field that combines two fields altogether:
neuroscience and criminology. It applies techniques and methodologies from
neuroscience in inquire, investigate, and solve the question posed by criminology such
as what is the most effective crime prevention measure (Berman et al., 2009). The study
has shown that the understanding of neurobiological factors related to deviant
behaviour possibly can be applied to improve the speculation of criminal behaviour or
and thus leads to crime prediction and prevention criminal. (Coppola, 2018)

There are a growing number of studies that aim to provide a better
understanding of antisocial behaviour by considering the interplay between genetic,
social, and environmental factors (Cornet et al., 2014) Genetic and environmental factors
has an immense effect on biological systems development and function resulting
complexity in psychological processes. Understanding these psychological processes
with tools from multidiscipline could become an important future influence in society’s
approach to the punishment, prediction and prevention of criminal behaviour (Glenn &
Raine, 2014) Despite neuroscientific methods for understanding deviant behaviour

remain arguable, there is adequate evidence that neuroscience is potential tools for
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probe forensic and criminal justice probe. As aforementioned, it is suggested that a
reasonable person is not likely to commit a crime unless he is forced to do so. However,
there is a number of offenders who commit a crime without reasonable motivation. We
hypothesize that these people are biologically different and thus briefly reviewed the
current literature of neuroimaging studies with criminal behaviour and neurointervention
measure.

Studies in neurocriminology indicate several pathological, physiological, and
neurological differences between common individuals and offenders. Many pieces of
research show many common properties among this particular antisocial population,
including aggressiveness, impulsivity, risk-seeking behaviour, psychopathy, callousness or
lack of inhibition. It is hypothesized that the differences in the region of the brain related
to violence, aggression, and impulse control, are indicative of persistent criminal
tendency. (Coppola, 2018) Moreover, the literature suggested a strong correlation
between violent behaviour and reduced functioning in the frontal lobe of the brain.
Orbitofrontal cortex, anterior cingulate cortex and dorsolateral prefrontal cortex are
observed to be the largest reductions in structure and function within the frontal lobe
of antisocial individuals (Berman et al., 2009)

Aggression and impulsivity are two propensity that is considered indicative of
the risk of antisocial and criminal behaviour. These manners have been related to brain
activity in the prefrontal cortex and amygdala. (Blair, 2010) Individuals with a more
impulsive, reactive form of aggression demonstrate exaggerated amygdala reactivity
(Berman et al., 2009) Besides, there has been a strong ground of study in the serotonin
deficiency hypothesis. It is asserted that levels of serotonin are inversely correlated with
aggressive behaviour. Many studies regarding effects of acute tryptophan depletion
on aggressive behaviour provide support for this hypothesis (Chew et al., 2018)
Therefore, it is speculated that increasing serotonin levels could possibly decrease the
tendency that an individual will commit a crime. (Berman et al., 2009)

The individual with psychopathy shows problems in emotional processing
(reduced guilt, callous and unemotional traits) and has an increased risk for displaying
antisocial behaviour (Blair, 2010). Callousness or lack of inhibition have similar
neurobiological properties. These common bases mainly include abnormalities

occurring either singularly or in the interaction between cortical and subcortical areas
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involved in emotion processing and emotion regulation. It is evident that antisocial
phenotypes significantly link to specific regions of the Prefrontal Cortex (PFC), namely
the Orbitofrontal Cortex (OFC) and Ventromedial Prefrontal Cortex (VmPFC), and the
limbic structures, in particular the amygdala. The patients with impairments in these
brain areas show callousness and lack of empathy, as well as deficits in using emotional
information to regulate their behaviour. (Coppola, 2018)

Recidivism and rearrest has been studied and show links with Anterior Cingulate
Cortex (ACQ). Aharoni et al in 2013 showed that brain activity in the Anterior Cingulate
Cortex (ACC) can predict the rearrest of the offender. Reduced functioning in the anterior
cingulate during a go—no-go task in prisoners doubled the likelihood of re-arrest 3 years
later. The results suggest that activity in the ACC may be a significant biomarker for
persistent antisocial behaviour. (Aharoni et al., 2013)

Neuroscientific developments have yield ‘crime-preventing neurointerventions’
or ‘CPNs’. CPNs are the interventions that exert a physical, chemical, or biological effect
on the brain to decrease the tendency of criminal offending. C. Chew et al. (2018) have
covered the literature review on six biological interventions such as pharmacological
interventions, nutritional interventions, and brain stimulation techniques. (Douglas &
Birks, 2018) We specifically discuss serotonin levels modulation to attenuate aggression
and brain stimulation techniques

Electromagnetic brain stimulation (EBS): deep brain stimulation (DBS),
transcranial magnetic stimulation (TMS), and transcranial direct-current stimulation
(tDCS) are speculative in modulating dispositions to violently offend. EBS interventions
are useful in preventing or reducing criminal conduct by regulating brain activity in the
brain regions responsible for modulating antisocial behaviour. Currently, the literature
suggests that EBS could modify three main crime-relevant psychological dispositions:

moral cognition, aggression, and impulsivity (Chew et al., 2018)

Conclusion

In summary, our study hypothesizes that there is an overlap between crime and
risky choice. We analyze crime as a risky choice in the economics paradigm using a prospect
theory. Our findings assert that the prospect theory successfully provides a wider view to

understand how criminals make a decision to commit a crime. The phenomenon from crime
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follows the principle of prospect theory: maximize expected utilities. Therefore, it is
reasonable that a person of ordinary choose to avoid crime and follow the law while a
person with constraints — personal, social, or financial - is more likely to commit a crime.
However, we noticed that there is an exception. It is discernable that many criminals
behave differently and “irrationally”. We hypothesize that the reasons why criminals choose
to commit a crime despite the high risk of loss are because criminals may underweight
the risk of negative consequences or overestimate the utility of gain due to biological or
neurological factors. Several studies in neurocriminology have supported our arguments.
There has been scientifically proof from neuroscientific data that criminals inherently
possess impulsivity, risk-seeking behaviour, and psychopathy. This could infer that criminals
irrationally choose the riskier choice as they inherently possess risk-seeking behaviour.
Furthermore, higher impulsivity in criminals suggests that they may have a higher
discounting function of loss. In other words, we could assume that criminals may
consider a negative consequence to be less suffering.

Nonetheless, our illustration of the resemblance between crime and a risky
decision is not yet complete. The arguable issues we discern are the framing and
valuation process. Crime is a complicated phenomenon with abundant variations. Frame
or condition of decision-maker are greatly differed and may significantly affect the
valuation of the outcome. Despite our study could not provide a complete solution,
however, we foresee that study economic crime as a risky choice may be the answer.
So far, crime is viewed as violent, aggressive, and impulsive behaviour thus lead to
irrational decision-making. These factors have a strong effect on the psychological
process and might be the reason why people commit crimes despite the definite loss
as legal action. Economic crime or white-collar, on the other hand, has completely
different characteristics. The definition of white-collar crime is an economic offence
using a complex fraudulent process such as fraud, deception, or collusion (Raine et al,,
2012) Economics crime is committed with the main purpose to acquire money and
mainly revolves around economic motivation, where the value could be calculated
financially and objectively. This might be the further research to investigate crime as a

risky choice in neuroeconomics with objective frame and value.
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