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To mpoBANpaA TN PopodlaPpuUyYNC

» ®opoolapLYT : ATTOKPLYPN TV TPAYLUATIKWV
£000WV

» EAcyyoc : O tp0Osmog Ue ToV 07T010 TO KPATOC
WITOPEL va KataAafel eav pia (pOPoAOYIKN
OVTOTNTA EXEL TTAPAVOUT)OEL



Alkn pag cupBoAn :

» ITo peaA1oTIKN TPOCEYYIOT QIO TTAAAIOTEPEG
(Goumagias, N.D., HristuVarsakelis, D. and Saraidaris,A.:

A Decision Support Model for a Tax Revenue Collection in Greece. Decision
Support Systems - 2012)

- Eotialovue otn 0waBeon ¢ mepaiwong :

1. APefaioTnTa ¢ IPog KIVNoeIS TOL KPATOUC

2. Emppon twv «dtapowv» tov Tumov oTig
QATTOPACELC TNC ETALPELAC



[Mwc ylvetal o EAeyXoc;

» To KpATOC EAEYXEL TNV EMYEIPNON Y1A 5
(POPOAOYIKQ £1T1

» Ol sTponyovuUeVEC (POPOAOYIKEC ONAWOELC ETVAL
amoOnkevueveg

» 'Oy1 eTAPKEIC TTOPOL V1A TO EAEYYO OAWV TOV
ETTLYELPT|OEWV

« 210 povteAo pag : EAeyyetal 1o 5% 1ov cuvoAov
TWV ETYEIPT)OEWV



Tt elval n mepaiwon;

» ®DOPOAOYIKI AUVTOTIA — TTPOTPOPA TOV KPATOUC
TIPOC TOVC (POPOAOYOVLEVOVC

» To kpATOC OEV EAEYYEL TNV EMYELPTOT] TTOV
TTALPVEL TNV TTEPALWOT]. Alvel 1 duvatoTnTa
KAAVYPTC TAAAWTEP®WYV ONAWOENV TNC

» A€V QITOTEAEL TPOVOULO TTOV OlveTAl O€ KAOEe
(POPOAOYIKO E£TOC



2UYKPLON TPOTIOU TTPOOYPOPdcC TNG
MEPAIWONC

« ITaiawotepn « AT puag

1.  H emyeipnon yvopilel 011 n i.  H emyeipnon e yvopilel av
nepaiwot Ba dwbet 1) Ot Oa vrtapel SuvatottTa
TNV OPA JTOV KAVEL TN TTEPALWOT|G TI) OTLYLUT) TTOV
(POPOAOYIKT) OT)AWOT) YIVETAL 1] (POPOAOYIKT)

ii.  Emoyr mooov mov Ba onAwon
QUTOKPUYPEL ATTO TO KPATOC ii.  Emoyr mooov mov Ba

iil.  Aev vmapyel afepaiotnta QUTOKPUYPEL ATTO TO KPATOG
Yy v g'[poo'(pop('l ™mg KAI SJTI}\'OYI'] eav Oa }\('1681
mepaiwong 1 oxt (MDP) TNV TEPALOOT

iii.  Ymapyel afeparotnta ya
TNV TPOOPOPA TNG

nmepaiwong n ot (POMDP)



Partially Observable Markov Decision
Process (POMDP)

 2UVOAO KATAOTACE®V : S, S,,...,S; €S

» ZUVOAO ATTOPACEWYV : 8;,8,,...,a, € A

» ITiBavotntec uetaPaong : T(s,,a,s.,,) = P(s,, | S;,a)

- TUVOAO TTapatmpnoewy : $,,8,,...8 €S

» IIiBavotnTteg mapatnpnoewyv : Z(s,a,%,.) = P(5..15..2)
« Auoin: R(a,s) eR



Ol KaTAOTAGCEIC OTO HOVTEAO

o = AWV o2 V8 O8 o i OF: N 555, N5
ortou
e Vi: n etapeia edéyyxeral yia ug tedevtaieg i = 1, ..., 5 popoloyikég Sndwoeig ng,

e O;: 10 Kparog Hiver 10 Hikaiwpa nepainwong oty erapeia, n onoia eAeyxdnke 1

ékave nepaioon npw i = 1,....5 xpovia ,

e Ni: H etapeia dev edéyxOnke 1) dev eixe 1o dikaiopa nepainong, Kat o teAevtaiog

EAeyX0g 11 N Xprjon wng nepaiworn ouvebn npwv i = 1,...,5 xpovia.



ATIO(PACELC OTO HOVTEAOD

- KaBe etoc k n emyeipnon maipvel 2 amopaoelc
dvvoladeTal o€ pia amopaon : - o =V, u I’

1. Ilaipver mepaiwon (v, =1) 11 oxt (v, =2)

2. u,=0: 0ev amokpLMTEL TUTOTA - U, =1 :
QUTOKPUITTEL TA TTAVTA



Alaypappa petaBaong - n EMIXEipnon
{NTa va XpnolHJOTOINCEL TNV TEPALWON
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Alaypappa petaBaong - n EMIXEipnon
(NTa va pn XpnolPoTolNCEL TN

mEPAIWON
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MBavotnteg petaBaong

Pr(siyy =ilsg = jag = (v, up)) = Tij(ve), i, j€{l,...15},

érou T;; eivat to (i, j)- ororxeio 1ou mivaka perdBaong T, o onoiog diverar ano

TN eav vip=1 (o nepainon)
T {11-) =

I, eav vy =2 (anoppinme nepaiwor)

» Orueg twv T1 kan T2 Stvovtan amo toug
Tvakec uetaPaonc :
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p=0°05> pv :(p_08p)/4a pO:(p/S)/4 ’ pN :(p/S)/4> pr :(p/5)4

q=0.2, Py =1-0-p,, Po =1-0- Py, Pn=1-0-Py , P =1-0—= Py
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p=0.05, P =(p—08p)/4, p,=3[(p/5)/4], Py =(P/5)/4 , py =(p/5)-4
Pv =1-py, Po =1-po , Piv =1- Pn, Pine =1- Py



H apoBn tng etaipelac

i

| —r+ru se{11,...,15}
l—r+ru—~£€(s—5) se{6,...,10

g(x,a) =g ([s,h")" ,a) =11-4 { }
|l —r+ru—rY!_|hle—i

“3BrIiiile  se{l,..5)

.

'Omov IT = cuvoAko KEPSOG , T = POPOAOYIKOC CUVTEAEOTNC,
B = etnowo mpooTipo , 1 = kdoTOg MEPAIBONG,
h = Sitavvopa wtopiag(my. h=[10011])



ABsBaiotnta

« H emyelpnon oe yvwpidel amo mpiv eav Oa 0wOet
1 TEPALWOT)

« Ae yvopilel av Ppioketan oe kataotaon O, 1 o€
xataotaon N;

 'Ynap&n mAnpo@opiwv yia tig tpobeoselg tov
kpatovg — Emppedadovv TiC amopaoelg Tig
ETTLYELPTIONC



[Mapatnpnoelc

SVVOAO TV TTAPATIPTIOEWYV : P = { 1,_._?V5,{f11, ...,Dg,ﬁ[,....Ng}.

Tote: P(§=Vilsk =Vi) =1,



AlQvuoua TTANPOPOPNONC:

bii1(ski1) =€ P(Seslsist) Y Priscir|se, ax)bi(si)

LT3 c.7

Avapevouevn auoifin:

R(by, hy,a;) = Z 2 {[.&‘k,hz]r,ﬂk) bi(sy).

SLE 5



[poe€opAlUEVN avapevoUevn apoilBn wg mpog TNy
TMOALTIKN TNG ETAIPEIAC 7 =

J*(bo,ho) = i Y'E {g ([se.hi ] ax) |bo, ho, 7}
k=0 *

BeATiot ovvaptnon alacg (Bellman) :

J* (b, i) = max | R(bg, hy,ap) +7 Y, P(Spsr|brsai)d” (brsrs )

ak s
Sk IE/

He
P(S|by,ay) = Z P(5|s)Pr(s|sk,ar)bi(sk).

S8 ES



AAyop1Bpoc emAuong
- Baowouevog oe onuetla - onuiovpyla

TIPOCEYYIOTIKWV AVCE®V — LUEIWOT XPOVOL Kal
KOOTOUC ETAVOTC

» Perseus - TOAD kaAQ ammoteAEoUATA OE akplpela

 YAomoinon oe y\wooa mpoypaupatiopov Matlab

http://www.st.ewi.tudelft.nl/mtjspaan/software/approx/



«TEAEIEC» TAPATNPNOELC

- H emyeipnon pmopel va tapatnprjoet ue
amoALTn akpipela — yvwpilel av fploketal oe
kataotaon O, 11 N

» Metatpomnn mipoPAnuatoc oe MDP

- BeAtiotn moAttikn : a=(1,1)

[Tepainon AwaBéomun  AwaBéowun pe Ilote
rnavia rmbavotnta 61aBeoun
20%
Avapevopevn | 3354.3 3307.1 3254.5
T €00dwv




ABeBatec mapatnpnoelc (1)

« H emyeipnon oe yvwpidel av Ba 0wOel 1
TTEPALWON

» ITiBavotnta o1abeong oe kabe €tog, yia 5 Ypovia
EAEYYOV : =0.2

°* 3 TEPUITWOELC TOAVOTNTAC TTAPATHPNONC

1.  100% mapatnpnon — Zo =2z =1

1. 50% mapatnpnon — z, =2, =0.5

1il. 90% mapatnpnon - Z, =2z, =0.9




ABeBalec mapatnpnoslc (2)

[TiBav opbotnrag | 100% 50% 90%
napatyprong

Avapevopevn 3307.1 3309.7 3309.7
T 006wV

BeATIO0TN TOAITIKT Y1a OAeg TIC meputTwoelg a=(1,1)



ABEBalec mapatnpnoslc (3)

Apyika f=0.24,1 = 0.023

B ( 50% 90%

6 0.023 | 2750 2778.5
6 0.04 |2714.8 |2743.2
7 0.023 | 2691.3 | 2733.6
7 0.04 |2668.3 |2698.3
8 0.023 | 2662.4 | 2694

8 0.04 |2647.3 | 2665.9
9 0.023 | 2642.1 | 2664

9 0.04 |2630.6 | 2648




O poAog TG mapaypang

» L =35,...,10 YpOvia eAEYYOV

» ZUVOPO EVTILOTNTAC : Y1 JTIOIEC TIUEC TTPOOTIUOV
1 eTalpela EEKIVAEL va CLUTTIEPLPEPETAL EVTILA

* 2 TEPUTTWOEIC :
i.  Mnoevikn mbavotnta tepaiwonc
ii. Mn unoevikn mbavotnta mepaiwong (q=1/L)



Mnoevikn mbavotnta mepaiwong

1 AL B IR B B R AL N BN B RN B B A B AL B B B AL R AN R B B
—B—1L=5
10 + —&—L=6 |
L=7
9r — e =8 |-
L=9
g 8t L=10|
-
i ? n -
v
©
8 6 |
Py
o
8 af :
3 | -
2F —5 P .
=SS e
1 P B L L R P B B X ei’. B r- — _—_2‘?_:_3( .
0 0.04 0.06 0.08 0.1 012 0.14 0.16 0.18 0.2 0.22

audit probability (p)



[TBavomta mepaiwong q=1/L
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Juptepaopata

» BeAtiotn moArtikn : EmiAoyn apvnotiag kat
ATTOKPLYPT] KEPOWV

» H afefarotnta e etaipelag g pog TG
npoBeoelc Tov kpaTovg yia otabeon g
ALVTOTIAC OEV EXEL KATO1A EMOPAOT) OTIC
QITOPACELC TNC

» AVENON €TV eAeyYOVL KAl TPOOTIUWYV 00T YOUV OF
UEYAAVTEPT] EVIILOTNTA TWV eMIXEpToemwV. To
1010 ylveTal Kat Ue tnv avénon tne ouxvOTNTOC
EAEYX WV




EOWTHTEIC



2 @€ EUXAPICT YIE TO XPOVO
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