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Introduction Beepgenue

Government agencies and large corporations meet similar problems related to control of agen
dealing with outsiders: citizens under audit of the agency or clients of the company. In such

interaction there typically exists a possibility of collusion. In order to prevent it, agencies and
corporations usually organize hierarchical controlling structures. The present paper considers
game-theoretic models of such structures and examines a problem of their optimal

organization.

ts

[ocypapcTBeHHble yHPeXXAEHUSI U KOPMOPaL MU CTaNKNBAIOTCA CO CXOAHbLIMU npobiaemamu
KOHTPOS COTPYAHUKOB, B3aVMOAEACTBYIOLMX C BHELWHUMI areHTaMu: rpakaaHamum,
nognexalumun npoBepke, KAneHTamm komnaHuu. Npu Takom B3aMMomeincTBUM HacTo
BO3HUKAET BO3SMOXXHOCTb CrOBOPa MeXAY COTPYLHUKOM U BHEWHUM areHToM. ns Toro,
4YTOBbLI BOCMPENSITCTBOBAaTb 3TOMY, FOCYAapPCTBEHHbIE YHPEXKAEHNS 1 KOPMOPALMN OPraHn3yLo
npoBepsitoLLne nepapxmyeckne CTpykTypbl. B HacTosiweii paboTe paccmaTpuBatoTcs
TEOPETUKO-UTPOBbIE MOAENN TAKNX CTPYKTYP U U3y4HaeTcs 3afaya UxX ONTUMaJIbHON

opraHusauuu.

T
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There are two main directions of the state inspections’ activities:

@ Collection of payments to the state budget. Inspection’s task is to control the payment's
values and check the exemptions from the payment. The aim is to prevent evasion but

not interfere with the agents eligible for exemption from the payment.

@ The second direction is concerned with prevention of the law infringement. Police,

sanitary, firework inspection deal with this task.

,D'Ba OCHOBHbIX HanpaB/ieHUA OeATEeNIbHOCTU rocyaapCTBEHHbIX I/IHCI'IeKLI,I/II7IZ

@ Cbop feHer B rocyfapcTBeHHbIR brogeT. 3ajada UHCNEKUUIA: KOHTPOb 3a
NpaBULHOCTBIO YNnaThl BogKeTHbIX nnatexeli. Llenb: He gonycTuTh npegocTaeneHue
JIbFOT SKOHOMUYECKNM areHTaM, He VMEIOLNM Ha HUX NPaBa, He YLEeMAAs Npu 3ToM

WHTEPECOB TEX, KTO 0boCcHOBaHHO npeTeHayeT Ha NbroThbl.

@ [pyras 3agaya MHCNEKUMA: NpeceveHmne npoTUBONpPaBHoO, obLLECTBEHHO-ONACHOIA
AEeATENbHOCTN (TaMOXHSI, FOCHAPKOKOHTPO/Ib, CAaHUTapHasi, NOXXapHasi u gpyrue

VHCneKLun).
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Corruption in Russia Koppynuusi 8 P®

Corruption is one of the most important problems in the government inspections’ organization.
In broad terms, corruption is the abuse of public office for private gain.
From the beginning of 2000's Russian leaders demonstrate willingness to restrict corruption,

but positive shifts were not achieved.

OgHoll 3 Hanbosnee CyLLeCTBEHHbIX MPOBIEM Ha MYTW OpraHU3aunMy rocyAapCcTBEHHbIX
MHCNeKLUli sBnsieTcs koppynuus (3noynoTtpebieHne cny>xebHbIM NONOXKEHNEM B LieNsiX
NOJYHYEHUsS1 INYHON BbIrOAbI).

C Havana 2000-x pykoBoacteo PP neMOHCTpUpYeT XKenaHue orpaHu4nTh KOPPYNUUIo, O4HAKO

NO3NTUBHbIX COABUTOB AOCTNYb HE YyAAN0Ch.
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Corruption Perceptions Index by Transparency International (November 17, 2009):
@ The most corruption-free country is New Zealand with 9.4 points of 10 possible.

@ The first ten also included Denmark, Singapore, Sweden, Switzerland, Finland,
Netherlands, Australia, Canada and lceland.

@ Russia appeared in 146th place of 180 with 2.2 points. The same score got Ukraine,

Zimbabwe, Kenya, Cameroon, Ecuador, Sierra Leone, Timor-Leste.

NHaekc BocnpusiTus koppynumm no AaHHbIM fokfaga Transparency International ot 17

Hos16psi 2009 ropa:
o Cawmoii 6narononyuroii (c 9,4 6annamu ns 10 BO3MOXHbIX) CTpaHoii siBnsieTcst Hosasi
3enangus.

o B nepsyto pecaTtky Takxe sownu danus, LLseuns, @Punnangus, Leeiyapus, Ncnangus,

Hwnpepnangpl, cpegmn Heesponelicknx ctpad - Cunranyp, Kanaga n Asctpanusi.

@ Poccus nonyuunna 2,2 6anna no gecstnbannbHoii wkane, 3auas 146 mecto n3 180
Bo3MoXHbIX. OHa Okazanacb B O4HON rpynne c TakNMMU rocyaapcTeamm Kak YkpauHa,

3nmbabee, Kenns, KamepyH, dksapop, Cbeppa-Jleore, BocTounbiii Tumop.
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In 2005 Indem Foundation published the results of the second survey, devoted to the
corruption in Russia (the first one took place in 2001).
@ Annual volume estimate of the business corruption market reached $316 billion and
exceeded budget revenues 2.6 times.
@ The most corrupted organizations are non-financial organizations and supervising bodies
(they were mentioned by 39% of respondents).
o The highest readiness to bribe indicator was found in road police services: 68.9%, but in
2001 it made 86.0%.
According to the National Anticorruption Committee, annual volume of corruption in Russia
for 2009 is about 300 billion. Thus, the situation has not improved.

B 2005 r. ®ong “Vingem” npepcraBun pesynbTaTbl BTOPOro onpoca, NocBsLEHHOrO
koppynuuu B Poccumn (nepebili onpoc npowen s 2001 r):
@ B ccbepe 6usHeca ropoeoii obbem BasTok goctur $316 mapg., 4to B 2,6 pa3sa bonblue
[0XOfHON HacTu cbefepasibHOro GropxkeTa.
o Yauwe Bcero npuxogunock “3aHocuTb” feHbri B HebHAHCOBbIE OPraHbl: NOXapHbIM, B
C3C, ToproebIM MHCReKkTopam U ap., ux ynomsiHynu 39%.
o Camblii BLICOKNIA NokasaTesb KOPPYNUUM LOCTUIAETCS NPU KOHTAKTaX C aBTOMHCMEKLMEN:
68,9%, Ho B 2001 r. oH cocTasnsan 86,0%.
Mo panHbIM HauunoHanbHoro AnTukoppynumornHoro Komuteta, B 2009 rogy rogosoii 06bém

B3sTOoK B Poccun coctaeun okono $300 mapa. Takum obpasom, cuTyaumusi He n3meHunacs. 6/34



There are 2 main forms of corruption:
© Bribery. Happens when an inspector provides some privileges to the agent who has no
rights on it or allows or supposes illegal activity favorable to the agent.
@ Extortion. Happens when an inspector demands a reward for granting a privilege to the

agent who has legitimate rights to it.

Remark 1 (on the methodology of our research)

An economic damage caused by corruption can not be measured merely by the number and size of
bribes. Corruption causes hundreds billions rubles of underpayed taxes and customs duties, thousands of
people killed and injured in fires, accidents, etc.

[Be ocHOBHbIX hbopMbl KOpPYNLUN:

o B3satouHuuectso. MHCI‘IEKTOP 3a BO3HArpaaeHve NpefocTaB/isieT NIbrOTY areHTy, KOTopbIli He
VMEEeT Ha Hee npaea, Nan A0NYyCKaeT NPOTUBOMPABHYKO OEATEe/IbHOCTb, BbIFOAHYHO OJ151 areHTa.

e Bbimoratenscrso. VlHCI'IeKTOp Tpe6yeT BO3Harpa>kgeHune 3a npefocrtaB/ieHNe NbroThl OT areHTa,
nmMmerulero Ha Hee npaeo.

3ameuanue 1 (no meToponorun nccnesoBaHmns)

HeO6XO,qMMO OTMETUTb, 4TO SKOHOMUHECKUI quep6 OT Koppynuunun HeJ1b35 O4€HNBaTb, UCXO4A JINLb U3
KoJin4ecTBa U pa3Mepa B3STOK. Ero CcocTaB/idoluine — 3To COTHU MUainaphos py6ﬂeth’ Hasioroe n
TAaMOXXEHHbIX MOLUJINH, HE BbINJIa4Y€HHbIX rocy4apcTBy, TbICA4U /'”O,qeﬁ, nornbLwmnx v nocTpajgasLUnX B
pe3y/sibTaTe MnoXxapos, HeCHaCTHbIX CJiyHaeB Ha Npon3sBoacTse, OTpaBﬂeHWﬁ Heka4eCcTBeHHbIMU
npogyKTamMu v aJikorosiem.
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Literature review O630p nutepatypbl

@ Corruption and its impact on the efficiency of government agencies has been widely

discussed in theoretical literature (see reviews in Satarov (2004), Levin, Tsirik (1998)).

@ In some features, our model is close to the works by Chander, Wilde (1992), Hindriks,
Keen, Muthoo (1999), that take corruption in tax inspection into account. The important
difference: in these models bribery is revealed with a certain exogenously given probability,
while we focus on centralized mechanisms of corruption suppression, and in our models

the probability of revealing corruption depends on the strategy of inspection organization.

o Koppynuun u ee BANSAHNIO Ha 3PDEKTUBHOCTbL FOCYAAPCTBEHHbLIX WHCMEKLNI NOCBSILLEHO

MHOXeCTBO paboT (cm. ob3opkl B Catapos (2004), JlesuH, Linpuk (1998)).

@ B HekoTopom cmbicne, Hawa Mopens 6anska k pabotam Chander, Wilde (1992) n
Hindriks, Keen, Muthoo (1999), koTopble paccmMaTpuBany KOPPYNUUIO B HAJIOMOBbIX
opraHax. BaxHbIM oTnnunem siBnsieTcs To, 4TO B faHHbIX paboTax B3ATOYHUYECTBO
BCKPbIBAETCA C HEKOTOPOU DK30reHHO 3aaHHOl BEPOSTHOCTLIO, TOr4a Kak Mbl
oKycupyemcsi Ha MeTOAAX LEEHTPASM30BAHHOIrO MOLABJIEHUSI KOPPYMLMU, N B HALWINX
MOZENSIX BEPOSITHOCTb BCKPbITUSI B3SITOYHMYECTBA 3aBUCNT OT CTpaTeruy HasjoroBo
MHCReKLMn.
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@ Another relevant research direction examines optimal hierarchies (Keren, Levhari, 1983, Qian,
1994). However, these papers do not take collusion into account.

@ Our previous results see in Vasin, Panova (2000), Vasin (2005), Vasin, Morozov (2005).

The purpose of the research

The purpose of the present research is to find an answer to the question: How to construct an efficient
controlling system that suppresses corruption and provides law enforcement? We consider a country
where a benevolent leader aims to organize an efficient controlling system (for instance, tax inspection)

and to suppress corruption.

@ [pyroe 61u3koe K HaM HanpaBieHWEe UCCAELOBAHNI U3yYaeT 3a4a4n NOCTPOEHUSA ONTUMASbHbIX
nepapxuyeckux ctpyktyp (Keren, Levhari, 1983, Qian, 1994). OgHako, B gaHHbIx paboTax He

paccMaTpnBaEeTCA BO3MOXXHOCTb CroBopa MexXXAy areHtamwu.

@ Haww npegpiayline pesynsTaThl Bbl MOXeTe HaliTn B pabotax Vasin, Panova (2000), Vasin
(2005), Vasin, Morozov (2005).

Llens pabotbi

B pabote nccnepyercsi 3agaya: kak ¢ MUHUMAJbHBIMY 3aTpaTammn co3aaTth 3OPEKTUBHYIO
KOHTPOJIMPYIOLLYIO CTPYKTYPY, KOTOpasi NOAABSsiET KOppynuuio 1 obecneyrBaeT npasusibHoOe
(cooTBeTcBYtOLLEE 3aKOHY) noBeaeHne? PaccMoTpuM Hekyto cTpaHy, B KOTOPON 6aaroHamepeHHbil
NNAEp CTPEMUTCS CO3AaTb 3¢PPeKTUBHYIO KOHTPONUPYIOLLYIO CTPYKTYpY (Hanpumep, Haiorosyto

I/IHCI'IEKLWIIO) n NofaBuTb KOppynuuto.
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We assume that O-level agents (taxpayers) choose correct action depending on the realization
of random factor (in particular, pay a tax according to their income and tax schedule).

In order to provide honest behavior, the leader creates a pyramidal structure in which 1-level
inspectors control O-level agents, 2-level inspectors revise audits of the 1-st level, etc. The
leader has a limited number of associates, whose time is very expensive, and he can hire a
necessary number of agents, who maximize their own expected income, that is they behave

honestly if such behavior is optimal.

B mogenun npegnonaraetcs, 4to areHtbl 0-oro ypoBHs (HanoronnaTenbu.l,Vle) BOJKHbI
BbIOpaTb NpaBubHOE AelCTBME B 3aBUCMMOCTY OT peasim3auuu ciay4daiiHoro dpaktopa
(3annaTuTb HasOr B 3aBMCMMOCTM OT [OXOAa B COOTBETCTBME C HAJIOrOBONA CTaBKOM).

[ns obecneyeHns 4eCTHOro NoBefeHNs NAEP CO3LAOT NUPAMNAANIbHYIO CTPYKTYpY, B
KOTOPOW MHCNeKTopa 1-0ro ypoBHsi KOHTpPOAUPYLOT areHToB 0-0ro ypoBHsi, MHCNeKTopa 2-0ro
YPOBHS MPOBOASIT PEBN3MUN NPOBEPOK 1-oro yposHsi u T.4. Jlngep obnagaet manbiM 4muciom
3aBeJOMO HYECTHbIX COPATHUKOB, BPEMSI KOTOPbIX CTOUT OY€Hb JOPOro, Y MOXKET HaHSATb Ha
paboTy Hy)KHOE HNCNO areHTOB, KOTOPblE MaKCUMU3MPYIOT CBO OXKNAAEMbI JOXO4, TO €CTb

BeEOyT cebsi HECTHO, TOJIbKO €CJIN TAaKOE NOBEAEHNE ABNSAETCA ONTUMAJIbHbIM.
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The formal model Dopmannzaums Moaenn

o PaccmatpuBaetcsi coukcnposaHHoe Yucio N areHToB yposHs 0 (HanoronnaTenbLynkos).

o [1ns Ka>k[Oro U3 HUX ONpeAesieH BO3MOXHbIV Habop AeicTBuli (HaNOroBbIX NaaTexei)
To. Kaxpoe peiictBue tg xapakTepusyetcs 3aTpaTamu aredta. OnTrManbHoe € TOUKM
3peHns uHcnekunn pelicteue tf(I,) 3aBACMT OT 3HAaYEHUA HEKOTOPOI CiyHaiiHoi
BenuuunHbl (foxoaa) Ia € [Imin, Imax] (Hanpumep, t§(1) — 3agaHHoe Hanoroeoe
I'IPaBVU'IO)- to € (Tminmiax)x rae Tmin = ta(lmiﬂ)v Tmax = ts (Imax)-

@ HezsaBncumble 1 oAnHAKOBO pacnpefesnieHHble cayYaliHble BeANYnHbl I, UMeoT byHKLMIO
pacnpegenerus F(I), n3BecTHyto BCeM y4aCTHUKAM WHCMEKLMN.

o [lna npoBefeHUsi NHCMEKLMN MOTYT NCMOJIb30BAaTLCA 2 TUMNa COTPYAHUKOB:

@ 4YeCTHble, KOJINYECTBO KOTOPbLIX OrpaHN4YeHoO
o ntoboe HeO6XOAVIMOe HYNCNO paynoHalbHbIX NHCNEKTOPOB, MaKCUMN3NPYOLWNX cBoi

O)KI/IAaeMbIﬁ Aoxon4 C y4HeToM 3apnnaT, B3ATOK U LIJTpaCbOB.

° I'Ip06nema KOHTPOJIA BO3HNKAET B CBA3UN C TEM, YHTO KOHKPETHOE 3HAa4YeHne CﬂyHaVIHOFO

dakTopa I, HabnogaeTcs TONLKO AECTBYIOLWMM Ha HUXKHEM YPOBHE areHToM.
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KoHTponnpytowas nepapxuyeckasi CTpyKTypa CTPOUTCs clnegytowmmMm obpasom:
@ lHcnekTopbl NepBOro ypoBHsi NpoBepsitoT areHToB ypoBHsi 0 ¢ BeposiTHOCTLIO p1(to).

@ Ecnn npoeepka BbisiBsieT tg < t{j, TO areHT HyJ€BOrO ypOBHS BbiMjadnBaeT wTpac

Jo(t5(I) —to(1)), fo > 1.
CroumocTb 0p,HOI7I NPOBEPKN HAa 3TOM YPOBHE COCTaBJ/IAET C1.

° VIcheKTop NepBOro ypoBHA MOXET BCTYMNTb B CrOBOP C NPOBEPAEMbIM areHToOM. ,E.ﬂﬂ

npefoTBPALLEHNA KOPPYNLUN OPraHn3yeTCs NpoBepka 2-ro ypoBHS.

o BeposiTHocTb nposepku pa(to, t1) 3aBucnuT oT coobeHnli areHToB yposHeid 0 n 1.

o Ha BepxHeM ypoBHe k 4eCTHbIMU MHCMNEKTOPAMU OCYLLECTBASETCA NpoBepKa C

BEPOSITHOCTBIO Pk (t0, t1, .-+, tk—1)-

o Ecnun nposepka ypoBHsi | BbisiBASIET ¢; > t;_1, TO BCE areHTbl HUXKECTOSILLUX YPOBHEN 7

(r=0,1,...,1 — 1) B 3T0li uenoyke npoBepok naatAT wrpad fr(t; —t;—1).

3ameyaHue 2

B cooTBeTcTBUM C HALLIMM MOAXO[ZO0M, LE/bIO MHCIEKYUN HE SIBJISIETCS BbISIBJAEHNE KOPPYNLUN
(nockosibKy 3To C/OXKHO peann3syemo n 3aTpaTHo). Bmecto atoro npegnaraercs

NnpegoTBpaTUTb OTKJIOHEHNE OT HECTHOro rnoBEAEHUA Ha Ka>X4OM ypPOBHE.
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The inspection strategy CrpaTerusi uHcnekuum

CrpaTerus nHcnekuun P Bkatodaet:

o Konnyectso yposHeii k

o BepositHocTu nposepok p1(to), - .., Pr(to, ..., tk—1)-
Cnepgyrowe napameTpbl 3afjaHbl 5K30reHHO B 3TOW MOAeNu:

o LlltpadpHbie koacbdbuumenTtsl fo, ..., fr_1

o Pacxopbl Ha npoBepky ci, ..., Ck.

3afava COCTOUT B HAXOXKAEHUWN CTPATErMnM UHCMEKLUN, NOAABASIOLLEN KOPPYNLUIO,

06ecneLw|Ba|ou.|,eﬁ npaBuJibHble ,D,eﬁCTBI/Iﬂ Ar€HTOB HYJIEBOIN0 YPOBHA C MUHNMAJIbHbIMU

n3fnep>xKkamMm Ha npoBeEpKY.

PaCCMOTpI/IM 2 nogxoga K obecrneyeHmnto YeCcTHOro noBegeHnA.
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The coalitional approach (cooperative game theory) | KoanuumoHHblii

noaxoa (koornepaTneHasi Teopusi uUrp)

° PaCCMOTpI/IM Koanuuro Cl, BKJTIOYAOLWYHO HEKOTOPOE KOJINYECTBO Aar€HTOB YPOBHA On

MHCNekTopoB ypoeHeili 1,...,1, | < k, npoeepsitownx paboTy areHToB U3 3Toli KoanMuUu.
o Crpaterus C; 3agaetcs dyHkunsimu to(I), t1(I),...,t;(I), onpepensowmmn
coobueHns yposHeit ¢ = 0, ..., B cnydae npoeepku kakoro-nubo arenTta yposHs 0 3

3TOl Koanuumu.

Onpegenerne

Hasosem ctpateruto P yctoiiumBoii K oTkaoHeHuto koanuuun Cj, ecnu cymMmapHbiii
BLINIPBILL €€ Y/IEHOB JOCTUraeT MAaKCMMyMa Npu YecTHoM nosefeHun, T.e. npu to(I) = (1),
tr(I) =t5(I), r =1,...1, Npn yC/IOBUM HECTHOrO NOBEAEHNS Aar€HTOB BEPXHNUX YPOBHEN

1+1,...k—1.

| N

Vrteepxaerue 1

Crpaterus P ycToii4nBa K oTknoHeHuto koanuuumn C; Torga u TOJIbKO TOr4a, Korga

1

.)27f0+...+f71,V5§l+1, (%)

p1() oo ps(

A\
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The non-cooperative approach (subgame perfect equilibrium) |
HekoonepaTueHblii NoaxoA (HaXOKAEHUE COBEPLUEHHOrO MOALITPOBOrO
paBHOBeCHs1)

Tenepb ansa 3apaHHoii ctpaterun P paccmoTpum HekoonepaTusHoe CMP u onpegenum
ycnosus cyuwectsoBaHusi CIP, cooTBeTCTBYOLWErO YECTHOMY NOBEAEHUIO HA BCEX YPOBHSX
0,1,...,k—1.
o PaccmoTpum cnyuaii, korga Ha Kaxxaom yposHe s < [ — 1 oTknioHeHune ypoBHsi 0 He Bblno
NONHOCTbIO BbIsiBAEHO (tj—1 < 1f).
o [Npn Kaknx ycnoBusix BO3MOXKEH B3aNMOBbLIrOA4HbIN croBop areHTos yposHeid 0,1, ... ,1,
€C/IN areHTbl BEPXHUX YPOBHEN AeliCTBYIOT 4eCTHO?
CroBop BO3MOXeH, ecn Ansi HekoToporo ¢ € [t;—1,t5(I)) cneayrowas cuctema

CoBMecCTHa:

pl+1(t0,...,tl)-fi+bil<fi, ,i=0,...,0—1

> b > piga(to, . t) - fie

i<l
3peck b;; — B3ATKa, KOTOPYIO areHT ypOBHS 4 NAAaTUT UHCMNEKTOPY YPOBHA | 3a efuHuLy
yknonenus (t§(I) — ;).
Ecnv pna mobbix I, 1 =1,...,k—1ntg <... <t < t§(I) cuctema HecoBMmecTHa,
6ynem roeopuTtb, 4to ctpaTterus P onpepensier CIP, cooTseTcTBylOlEE YECTHOMY
noBeAEHNIO.
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VTBepxaeHue 2

P onpepensiet Cnp, COOTBETCTBYIOLLEE YECTHOMY MOBEAEHUIO, TOrA4A U TOJIBKO TOrga, Korga ycsioeune

1
p1(-) - .ops() > mv (%)

BblNosiHEHO Anst BeeX s < k.

| N

Onpegenexne

Byaem rosoputb, 4To cTpaTerust P yctoiiumsa k crosopy, eciu HepaseHcTBo (*) BbinonHeHo Ans BCex
s < k.

Onpepennm onTrMasbHYIO CTPaTErnio, YCTOMYMBYIO K CFOBOPY M MUHUMUSMPYIOLLYIO Pacxoabl Ha

NpPOBEPKY. I'Ile H4eCTHOM NoBeAEeHUN pacXoAdbl COCTABAT:

(p1(er +p2(c2 + ...+ pr—1(ck—1 + precx) .. )dF(I),

I<Imax

rae pi = p; (t*(I), ..., t"(I)).

VTeepxaeHue 3

OnTtumansHas CTpaTerus, yc‘roﬁqmsaﬂ K CroBOpYy, YAOBJIETBOPSIET YC/IOBUIO

s§—2
p1L=0p - P2 =D fo Ps =D Eofi
1=P1L= = P2=PpP2= 7 = =

fo fot fi " °

1 , 8§ =2,...,k, ans nobbix
P

> fi

i=0

to, .- tk—1 < tmax.
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Other punishment schemes | Hpyrue cxeMbl HakasaHus

o Panee mbl npeanonaranm, 4To npu obHapy>keHnn akTa OTKJIOHEHNS HAKa3bIBAOTCS BCE

AreéHTbl, OTKJIOHNBLWINECA OT YECTHOro NoBeAEHNA.

@ PaccMoTprM BO3MOXHOCTL OCBOBOXKAEHNSI OT HaKa3aHNS HEKOTOPbIX YPOBHENR B
3aBUCMMOCTU OT TOrO, Ha KAaKOM YpOBHe OBHapy>KEHO OTKJIOHEHNE.
Npes 3aknoyaeTcs B TOM, 4TO y areHToB, OCBOBOXKAEHHbIX OT ynaaThbl WTpacos, HeT

CTUMYNIOB NJIATUTb B3ATKW.

o Bo3moxHO in cHU3MTL pacxopbl Ha NpoBepKy TakuM obpasom?

MNycte K (1) C {0,1,...,1—1}, I —1 € K(I) — MHOXXeCTBO ypoBHeli, areHTbl Ha KOTOPbIX
HaKa3bIBalOTCS WTPacdoM, ecnm ayanT ypoBHs | BbisiBisieT oTknoHeHme. Crosop ¢
MPOBEPSAIOLMM B 3TOM C/ly4ae BO3MOXEH TOrAa 1 TONBKO TOTAA, KOTAA CyLLECTBYET pelueHune
(bit >0, i € K(l)) cuctemsi:
pirifitba < fi, 1€ KONK(I+1)
by < fi, 1€ KIO\K({+1)
> ba > pigahie

i€K (1)
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Vrteepxaerue 4

Ons 3apaHHoili cxembl Hakasanust (K (1), 1 =0,...,k —1), P onpegensier CIP,
COOTBETCTBYIOLLIEE HECTHOMY MOBEAEHMIO, TOFAA M TOJILKO TOTAA, KOrfa yc/loBue
fi
€K (s—1)
ps > ﬁ BbINOJIHEHO A5 BCex s < k.
i
i€ K (s)

PaccmoTpumM 3agady MUHMMEN3aLMN N3[EepXKeK Ha MPOBEPKY B HoJsiee LWMPOKOM KJiacce
ctpaTeruii uncnekuun S = (K, P), Bkatovatolwem cxeMy HakasaHusi K n BeposTHOCTM
nposepok P. Cnepytowiee yTBepXaeHNE NOKa3biBaeT, YTO 0CBOBOXAEHWEe OT ynnaThl wTpacos

He NO3BOJISET CHU3UTb PAcxXofbl Ha MPOBEPKY.

VrteepxaeHue 5

OnTumanbHas cTpaTerusi, ycToiiunBas K CroBopy, B knacce S 3ak/lOHaeTCsl B HaKa3aHNUM BCEX
oTknoHusluxcs arentos (K (1) =40,...,l —1},1=1,...,k) n ncnonbsosaHuu

BEPOSITHOCTE NPOBEPOK P, ONpefesieHHbIX B YTBEpXAeHUN 3.

18 /34



The optimal salaries of inspectors | 3agaya 06 onTumanbHbIX 3apnaaTax

MHCNEKTOPOB

@ PaHee Mbl paccmaTpumBann CxeMbl HakKa3aHUsS C SK30reHHO 3afaHHbIMU Ko3bbrLmeHTamm

fi v wTpadamu, NPONopLMOHaNLHBIMU BEANHNHE OTKJIOHEHUS.
® Ha npakTuke HakasaHUWe MHCMNEKTOPA CBA3AHO C ero 3apaboTHO NiaTol, MOCKONbKY

MaKCUMaJIbHbIM HAaKa3aHUEM SABNSETCSA YBOJIbHEHUNE.

® VBOJIbHEHMNE SKBUBANEHTHO €4UHOBPEMEHHOMY WTpady (S; — Sqi¢)C, TAE S; — 3apnnaTa

NHCNEKTOPa 33 BPeMs OAHOI MPOBEPKN, Sqi¢ — €r0 aNbTEPHATMBHAS 3aprnjaTa 33 TOT >Xe
1-6

nepuog, nocne yBoNbHeHUs, o = <=2, rae § — KoapPpULNEHT ANCKOHTUPOBAHMS,
OTHOCALLMIACA K 3TOMY nepuoay.
o [ycTb pacxogbl Ha npoBepky Ha ypoeHe | € [1,...,k — 1] cocToaT us 3apnnaTsl

nHcnekTopa s;. Pacxoppl ¢ Ha NpoBepKy areHTOM BEPXHErO YPOBHS PUKCPOBaHbI.

o 3apnnaTa s; onpegensieT MakCUManbHOe 3HadeHue WTpadHOro koaddurumneHTa
fl(sl) = Ot(Sl - Salt)/(tmax - tmin)-
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N3 VTBepxpeHnii 3 n 5, onpeaensitowmx onTrMaabHYO CXeMY HakasaHWii n BEPOATHOCTHN

NPOBEPOK, NMONyHUM cneayroLlyro 3agady onTuMmnsaumm nNHCnekynn:

Onpep,eneHme OoNTUMaJibHbIX 3apnJaT NHCNEKTOPOB. (Dopmaanaﬂ 3a4ada

3714,8724, o Sk—1 |
fo ' fo+fis1) T fot fi(s1) 4o+ Fra(sk_2)

Ck
=+ —_— min 9
fo+ fi(s1) +... + fr—1(sk-1) S1peeSk—1

roe s; > Saq, t=1,...,k—1.

c@E) =
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BBOJJ,H HOBbI€ NEPEMEHHbIE

[e% @ R [e%
ta =Sqip - ——————t1 =81 ———————— b=l = —————————
. “ fO(tmax - tmin)7 fO(tmax - tmin)7 ’ fO(tmax - tmin)7
(1)
i—1
wi=1+> tj—(i—1te, i=1,....k+1 (2)
j=1
NoNy4YuUM creayoLyto 3agady:
k Ui+1 + ta
G(i)=>» ————— min (3)
=1 Uj U2yeey U]
C OrpaHn4eHnsamn
ur =1, upq1 = up — tg +ta, uip1 S ug, i=1,...,k— 1. (4)
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Vrteepxaerve 6

OnTumanbHble 3HaueHns uy, i = 2,...,k — 1 onpegensioTca ns ycnosuii nepeoro nopsaka:

OnTuManbHble 3apnnaTthl S, .

(1)-(2)

2
Uy
Uj—

=Y i=2,...k (5)
Uit1 + ta

<+, Sk—1 BbIPa>aloTCA Hepe3 3TN NepeMEHHbIE B COOTBETCTBUN C
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An Example (Taxation of small enterprises) | [Mpumep HanoroobnoxeHus
MaJibIX NpeanpuaTni

o [oxoa HanoronnaTenbLMKOB pacnpefeneH B uHtepsane I, € [O,Im] CO cpefHUM
E[I] = Iavg. Hanoronnatenswuk ¢ goxogom Iq [AO/DKEH 3annaTuTh HANOr B pasmepe
to(la) =tl,.

o [pn yka3saHHOIi CTpaTernm NHCNEKLMN YUCTbI HANOroBbIA AOXOA B pacyeTe Ha OAHOro
nnaTenbLmka COCTaBUT:
R = N(tlavg — C(5)) (6)
PaccMoTpum pesynbTaThl YMCAEHHOR ONTUMM3ALUN ANS AAHHOrO MPUMEPa MPpU CAeAYHOLNX
3HaYEHUSAX NapameTpPoB:

o I, = 10000008, I4vg = 4000008, § = 0.0018 (nNpu 5TOM rOAOBOE 3HAUEHME ANCKOHTA
Sannual = 0'1)y a =570

0 t=0.2 fo=4
o ¢, = 100000%

© AnbTepHaTMBHasi 3aprJiaTa 3a BpeMsi OAHOI NpoBepkn pasHa Sqi¢ = 140$ (7003 8

mecsiy). Kaxablli nHcnekTop cosepluiaeT 5 nposepok B Mecsiy, (60 B roa).
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Numerical results

YucneHHoe pelieHmne 3agaydu

B cnepytoweii Tabnuue ykasaHbl CyMMapHble pacxoAbl Ha NPOBEPKY, MAaKCUMabHbIA HYNCTbIN

HaJIOroBbIN [OXOf, OTHOLLEHNE PAacXofoB K obwum HanoroebiM cbopam C/(C + R), oTHOWweHNe

Z = C/Cpin, T8 Cmin = Sqit/fo, ONTUManbHble 3apniaTel 3a MECsiL, U BEPOSITHOCTM

NPOBEPOK A5t CTPYKTYp, obecneqnBatomx HecTHoe nosegeHue, ¢ k = 3,...,7 ypoBHamu:
k 3 4 5 6 7
c 3710 | 3080 | 2777 | 2602 | 2490
R 76290 | 76920 | 77223 | 77398 | 77510
C/(C+R) | 0,0464 | 0,0385 | 0,0347 | 0,0325 | 0,0311
z 106 88 79 74 71
51 4582 2861 2099 1684 1430
s2 18475 | 7988 | 4689 | 3240 | 2473
3 22770 | 10699 | 6358 | 4351
S4 24647 | 12608 7738
s5 25139 | 13846
56 24863
P1 0,2500 | 0,2500 | 0,2500 | 0,2500 | 0,2500
P2 0,2404 | 0,3407 | 0,4178 | 0,4766 | 0,5216
P3 0,2418 | 0,3447 | 0,4252 | 0,4876 | 0,5361
P4 0,3460 | 0,4284 | 0,4932 | 0,5442
ps 0,4298 | 0,4960 | 0,5487
P6 0,4974 | 0,5513
pr 0,5527
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Discussion ObcyxpaeHne

° Pe3yJ'IbTaTbI NMOKa3blBalOT BO3MOXXHOCTb 0becneyeHnsi YeCTHOro noBegeHns c

npmnemMmneMbiMn pacxogamMim Ha NPOBEPKY.

o [ns uncnekuuii ¢ 4 yposHsimu 1 6onee, pacxofbl Ha NpoBepky cocTaastoT meree 4%

0bwmx cbopos.

o pn k =4 pns nposepku 100000 HanoronnaTenbLNKOB 4OCTAaTOYHO HaHATL 559

pUCK-HelTpanbHbIX 1 17 YecTHbIX MHcnekTopos (npu k = 7, cooTBeTcTBEHHO, 868 1 11).
o CpepHee KONMYECTBO MPOBEPOK OZHOrO Hajsoronnatenbuwumka pasHo 0.56.

o OTmeTuM, 4TO BbIOOP KOHKPETHOIO MPOBEPSIEMOrO areHTaMy BEPXHErO YPOBHS JOJIKEH

OCYLLECTBAATLCA NPU MOMOLLY CNYHAWHOro MexaHU3Mma.

OgHako, pacxofbl Ha MPOBEPKY 3HAYUTESIbHO MPEBBILLAIOT HUDKHIOW ouerKy. Crneaytowas
MOZe/ib MOKa3blBaeT BO3MOXHOCTb COKPALLEHNS KOJIMYECTBA YPOBHE B Mepapxuni N pacxofoB

Ha NPOBEPKY NpU NCMNOJIb3OBAHUN MEXaHN3Ma CEKPETHbIX CUTHANIOB areHToB O noAgkyne.
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A model with secret signals | Mogenb ¢ BOSMOXHOCTLIO Mogayu

CEKPETHOro CMrHana

o Kaxkabili areHT ypoBHsi 1,...,k — 1 MOXeT nocnatbe B LEHTP CEKPETHbLIA CUrHaN O
nogkyne.

o PopmanbHO CTpaTernsi MHCMEKTOPa YPOBHS S BKAtOYaeT 3HadeHue s, I > Is > [5_1,
BCKPbITOro goxofa n ms € {0, 1}, roe ms = 1 03Ha4yaeT MOCbIIKY CEKPETHOro CurHana o
B3SITKE B XO4E UHCMEKLUN.

o Cuctema wTpadoB cxoXKa C NpeabiayLLeil MOAeNblo, HO KaXXAbl areHT, nocnaswunii

curHan, 0CBO60)K}J,3€TC$I OT HaKa3aHus.

PaCCMOTpI/IM MHCNEKLNIO C 3 YPOBHAMU 1N caefyrowinMmn 3Ha4eHnamm BepOﬂTHOCTeﬁ npoBepPoOK

P(e):

1
°P1—%
fo
opzzm,ecnmmlzo,mpg:lfel,ecnmmlzl.

@ p3(mi,ma) = e > 0, ecnu curHana He bbino, n p3(mi, ma) =1 — €3, ecnn 6bin

nony4eH curvan, T.e. max(mi, ma) = 1.
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VTBepxaeHue 7

Mpu ntobbix focTaToHHO ManbIX £1,€2,€3 > 0 Ans ykasaHHol ctpaTterun P(e) cyujectyert
eanHctBenHoe CIP B nrpe areHToB. B aToM paBHoBecun kakablii areHT yposHsi 0 Beget cebsi
dectHo (to = t{(I)), KaxAblii MHCNeKTOp ypoBHel 1 1 2 nocknaeT curHan B ciydae
NoslyYeHUs B3ATKN. ITO PaBHOBECME YCTOMHMBO K OTKAOHEHNIO JIIOBbIX KOANMLMI areHToB

0-ro n 1-ro ypoBHeii.

[nsi paccMOTpeHHOro npriMepa pacxofbl Ha MPOBEPKY COCTaBAT:

N fo

% s1 + 7]00 h (81)52 + O(a). (7)

o OnTrvmMasnbHble 3apnnaThl PaLMOHabHbIX UHCMEKTOPOB OBONX yPOBHEW paBHbI

ansTepHaTueHbiM (140$ 3a ogHy nposepky).

@ Yactb pacxopoB, He 3aBucsiwas ot €, pasHa 708 npu obwux cbopax 80 000$.

OueHka napameTpa &, HeOBXOAMMOro Ha NpaKTUKe ANsi obecneveHns YeCTHOro MOBELAEHUS,

SABNSAETCS OTAENbHOW 3ajavei.
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On practical implementation of specified strategy. Singapore's example |
O npaktnyecknx mMepax no bopsbe ¢ koppynuueii. Mpumep Cunranypa.

In the proposed model of organizing tax inspection we tried to formalize the approach, which
was successfully applied in Singapore:

@ The Corrupt Practices Investigation Bureau (CPIB) was founded to prevent corruption.

The CPIB derives its power from legislation that grants it remarkable discretion.
o Among the CPIB’s unique features are its strict hierarchical structure and small size.

o The officials are paid high salaries, but are subject to intensive control.

B npep,nox(eHHon Moenn opraHmsauyumn Hanorosoli MHCNEKUMNN Mbl MONbITANNCh

chopMynMpoBaTh NOAXOA, KOTOPbIA bbin ycnewHo npumernéd B CuHranype:

o Bbuto cospano areHTcTBO Mo Gopbbe ¢ koppynumeii. 3akoHopaTenbHO emy bbina

npenocTaBsieHa 3HAYNTENIbHAA CaMOCTOATE/IbHOCTb.

o OT/n4uUTENbHON YepToii areHTCTBa SIBASIETCS CTPOrasli Mepapxu4eckast CTpyKTypa u ero

HebonbLioil pasmep.

@ YuHOBHUKAM NNaTsaT BbICOKME 33pa6OTHbIe nnaTbl, HO NX AEATENIbHOCTb MHTEHCUBHO

npoeepsieTcs.
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@ In case of negligent work the employee is fired without the possibility get a job in public

services again.

o About 50% of employees of tax and customs services were fired during the initial stages

of the reform.

@ Singapore is among the ten least corrupt rated countries according to Transparency

International at the moment.

It took about 20 years to achieve this result.

o [1pun obHapy>xeHUn xanaTHOCTU B paboTe HMHOBHUK YBOJIbHsieTCst 6e3 npaBa paboTsl B

rocyfapCcTtBeHHOM CeKTOope.

o Ha nauvanbHoii ctapgun pedopmbl 66110 yBoNeHo okosio 50% HanoroBbix U TaMOXKEHHbIX

HYNHOBHWKOB.

o B nactosiwnmii momenT Cunranyp BxoguT B peliTuHr 10-Tu HanMeHee KOPPYMMMPOBaHHbBIX

cTpaH no aaHubiM Transparency International.

|'|0Tpe6osanoa> okosio 20-Tu JeT, 4TObbI AOCTUHb 3TOro pe3synbTaTa.
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Possible anti-corruption measures in Russia | [lpeanaraemeie mepbl no
bopbbe ¢ koppynuueii B Poccun

@ Strict regulation of officials’ actions and simplification of bureaucratic procedures.
Successful suppression of the corruption is possible in areas which have unambiguously interpreted,
comprehensive and verifiable rules defining right behavior of controlled agents. Formulation of
such rules is the first necessary step for corruption suppression.

@ Tightening of inspections and penalties.
Such approach doesn’t always lead to efficient results. In some cases, increased penalties only lead
to increasing the amount of bribes. But even the optimal audit strategy with excessively strict
punishment of taxpayers and inspectors can have a negative impact and lead to more serious

crimes.

@ PernameHTtauus OeincTsuii YMHOBHUKOB, ynpouieHune GropokpaTuyeckux npoueayp.
VYcnewHas 6opbba ¢ koppynumeil BO3MOXHa B Tex 0bnacTsx, rae MMeroTcst O4HO3HAYHO
TpaKTyeMble, MOHATHbIE U NMPOBepsieMble HOPMbI, OnpeaenstolLne NpaBuibHOe NoBejeHne
KOHTPO/INPYyeMbIX areHToB. PopMynnMpoBKa TakUx HOPM - NepBblii HeobxoanMblli war B Gopbbe ¢
Koppynuume.

@ VY>kecToueHue pexxmuma NpoBepoK W HakKa3aHWii.
[Janeko He Bcerga aTo gaeT xopolunii pesynbTaT. B HekoTopbix ciiyHasix y)KecTodeHune HakasaHUii
BeJEeT /N K YBEJINHEHNIO pa3Mepa B3siToK. Ho n npu onTumansHol cTpaTernyn nposepok
C/INLLKOM >KECTKNE HaKa3aHWS HAJNIoronaTeNbLVKOB U NHCNEKTOPOB MOTYT UMETb HeraTuBHblE

NOCNEeACTBUSI, MOCKONbKY OHU TOJIKAOT HapyLunTeneii K bosee cepbe3HbIM NPECTYNNEHNAM.
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o Mandatory declaration of property and income by officials has been widely discussed
in Russia recently. The introduction of such rule may be reasonable in terms of limiting
social inequality and strengthening of public control over the expenditure of public funds.
However, it will reveal only unexperienced and stupid corrupt officials. Most of the
bribetakers are ready for the introduction of the rule and will definitely find someone to
rewrite their income and assets to. Moreover, such law creates the potential for discredit

of honest officials.

o ObGsi3aTenbHOe AeknapupoBaHMe YMHOBHUKAMU M uX Ganxaiwmmn
POACTBEHHMKAMM [0XOA0B U UMYLLECTBA 4acTo 0bCYXAaNoch B NOCIefHEE BPEMSI.
BBepeHne Takoii HOPMbI MOXET BbiTb PasyMHbIM C TOYKU 3PEHUSI OFPAHNYEHUS
COLManbHOrO HEPaBEHCTBA U YCUJEHNS OBLLECTBEHHOTO KOHTPOJISt 32 PacxofoBaHMeEM
rocyfapcTeeHHbix cpeacts. OfHako, faHHasi cUCTEMa NO3BOAUT BbISIBUTbL JINLIb
HEOMbITHBLIX U rNynbIX KOPPYNLNOHEPOB. OCHOBHaﬂ MaccCa KpPpYyMnHbIX B3ATOYHNKOB rotoea
K BBEAEHWIO 3TOW HOPMbI U HAMAET, HAa KOrO nepenncaTb AoxoAbl n umylectso. bonee
TOro, faHHasi HOpPMa CO3JaeT MOTEHLMAbHYIO BOSMOXHOCTL AJisi MPOBOKALMIA C LEbIo

AnckpegnTaunmm n yCtpaHeHns H4eCTHbIX HNHOBHUKOB.
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o Hot lines and whistle-blower protection.
Our analysis shows that secret signals about the attempts of bribery can significantly
reduce the costs of checking and allow to organize an inspection more effectively. In Hong
Kong, for instance, the Independent Commission Against Corruption runs a hot line and
guarantees that every allegation is investigated.
However, in cases where anonymity cannot be guaranteed, those who protest corruption
often place themselves at risk. For this reason, anti-corruption efforts need legislation to

protect whistle blowers from official sanctions or even to reward them.

o lopsivast NMMHUSA CBA3M C PYKOBOACTBOM WMHCMEKLMUN N CUCTEMA 3aLLUTbI
ocBegoMuTenei.
Haw aHanus nokasbiBaeT, YTO CUCTEMA CEKPETHLIX CUTHAMIOB O MOMbITKAX MOAKYMNa MOXET
CYLLECTBEHHO CHU3UTb CTOMMOCTb MPOBEPOK U CAENATb OpPraHW3auunio nHcnekuun bonee
adppekTusHoii. Hanpumep, B lNoHkoHre Hezasncumas Komunccusi no 6opsbe ¢ koppynumeii
OTKpblNa ropsivyto JIMHUIO N rapaHTUpoBana, 4To Kaxgoe obpalueHue bynet
paccnegoBaHo. OfHako, B TeX CNyHasix, KOrga aHOHUMHOCTb HE MOXeT bbITb
rapaHTUpOBaHa, NMPOTECTYIOLME NPOTUB KOPPYNLUN NOLBEPratoTCS ONpPesesjHHOMY PUCKY.
MoaTomy Heobxoanma paspaboTka 3akoHogaTesbHOW 6a3bl MO 3aLiUTe OCBELOMUTENENR:

oT od)mu,maanoro pa3peweHnsa Ha AOHOC A0 CUCTEMBbI I'IOOIJJ.peHI/Iﬁ.
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o Limiting the maximum number of audits to one or two for the annual reporting period
seems quite wrong. The potential for repeated audit is a critical factor for preventing
corruption. Note that the mechanism of random selection should be controlled by the

center. Otherwise, a situation of corruption development will be created.

o Regular staff replacement.
Annual dismissal of about 3% of the employees. If the dismissal is not directly related to

the audit results, then this measure will increase costs for corruption suppression.

o OrpaHuyeHve MaKCUMaNbLHOrO YNCNa NPOBEPOK OLHOW MM ABYMs 3a rOAOBON
OTYEeTHbIVi NepuoA NPeLCTaBAseTCcs B KOPHe owwmnboyHbiM. BodmoxkHoCTb peBusmm
SABNSIETCS KPUTUYECKNM pakTopoM B Bopbbe npoTus koppynuuun. BaxxHo oTmeTuts, 4To
MeXaHU3M CJlyHaiiHoro Bbibopa npoBepsieMbiX JOJIXKEH HAXOAUTLCS B pykax LeHTpa. B
NpoTMBHOM Crydae byaeT co3paBaTbCs cuTyauusi, bnaronpusTtHas Aasi pa3BuTUS

Koppynumu.

o PerynsipHoe obHoBneHve kagpos.
ExerogHoe ysonbHeHne okono 3% cotpyaHukos. Ecnn yeonbHeHmne He cBA3aHO Hanpamyo

C pe3yNbTaTOM MPOBEPOK, TO Takas Mepa MOBLICUT W3AEPXKKM HA NOAABEHNE KOPPYNLMN.
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