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[bookmark: _GoBack]Appendix 8.2: Info decay and info calculation[footnoteRef:1] [1: This is an online appendix to The Economic and Legal Effectiveness of the European Union’s Anti-Money Laundering Policy, Chapter 8.] 


Proxies for corruption control and governmental efficiency
	Country
	Gov Eff 2008
	Gov Eff 2009
	Gov Eff 2010
	Gov Eff 2011
	Contr Cor 2008
	Contr Cor 2009
	Contr Cor 2010
	Contr Cor 2011
	δ
	γ

	AT
	1.77
	1.72
	1.88
	1.66
	1.92
	1.79
	1.64
	1.44
	1.76
	1.7

	BE
	1.38
	1.59
	1.59
	1.67
	1.32
	1.44
	1.5
	1.58
	1.56
	1.46

	BG
	-0.05
	0.06
	0.01
	0.01
	-0.3
	-0.21
	-0.19
	-0.17
	0.01
	-0.22

	CY
	1.52
	1.4
	1.5
	1.53
	1.24
	1.01
	1.07
	0.96
	1.49
	1.07

	CZ 
	1
	0.98
	1
	1.02
	0.27
	0.38
	0.3
	0.32
	1
	0.32

	DK
	2.23
	2.29
	2.16
	2.17
	2.47
	2.48
	2.38
	2.42
	2.21
	2.44

	EE
	1.19
	1.13
	1.22
	1.2
	0.87
	0.93
	0.88
	0.91
	1.19
	0.9

	FI
	2.04
	2.23
	2.24
	2.25
	2.41
	2.27
	2.15
	2.19
	2.19
	2.26

	FR
	1.58
	1.48
	1.44
	1.36
	1.38
	1.4
	1.42
	1.51
	1.47
	1.43

	DE
	1.55
	1.57
	1.55
	1.53
	1.73
	1.7
	1.7
	1.69
	1.55
	1.71

	EL
	0.64
	0.58
	0.52
	0.48
	0.1
	0.05
	-0.12
	-0.15
	0.56
	-0.03

	HU
	0.76
	0.7
	0.7
	0.71
	0.39
	0.36
	0.27
	0.34
	0.72
	0.34

	IE
	1.53
	1.32
	1.31
	1.42
	1.76
	1.74
	1.67
	1.5
	1.4
	1.67

	IT
	0.37
	0.49
	0.51
	0.45
	0.18
	-0.01
	-0.05
	-0.01
	0.46
	0.03

	LV
	0.56
	0.61
	0.7
	0.68
	0.13
	0.15
	0.14
	0.21
	0.64
	0.16

	LT
	0.61
	0.66
	0.72
	0.68
	0.05
	0.16
	0.31
	0.29
	0.67
	0.2

	LU
	1.62
	1.75
	1.71
	1.73
	2.02
	1.99
	2.06
	2.17
	1.7
	2.06

	MT
	1.28
	1.12
	1.15
	1.16
	1.04
	0.91
	0.92
	0.91
	1.18
	0.95

	NL
	1.69
	1.75
	1.73
	1.79
	2.16
	2.14
	2.15
	2.17
	1.74
	2.16

	PL
	0.48
	0.59
	0.7
	0.68
	0.35
	0.43
	0.46
	0.51
	0.61
	0.44

	PT
	1.01
	1.18
	1.04
	0.97
	1
	1.06
	1.03
	1.09
	1.05
	1.05




	RO
	-0.27
	-0.25
	-0.15
	-0.22
	-0.16
	-0.27
	-0.21
	-0.2
	-0.22
	-0.21

	SK
	0.87
	0.89
	0.86
	0.86
	0.3
	0.27
	0.27
	0.29
	0.87
	0.28

	SL
	1.19
	1.16
	1.03
	0.99
	0.91
	1.05
	0.87
	0.93
	1.09
	0.94

	ES
	0.89
	0.93
	0.98
	1.02
	1.1
	1.01
	1.02
	1.06
	0.96
	1.05

	SE
	1.99
	2.04
	2
	1.96
	2.23
	2.27
	2.29
	2.22
	2
	2.25

	UK
	1.64
	1.5
	1.56
	1.55
	1.67
	1.54
	1.48
	1.54
	1.56
	1.56




The calculations explained: When calculating δ we use a simple average of the 4-year government effectiveness measure. When calculating γ we use a simple average of the 4-year control of corruption measure. 
Source: http://info.worldbank.org/governance/wgi/sc_country.asp.




Information flow calculations
	Star network

	Level of aggregation
	Value without corruption

	V(Foreign FIU)
	1

	V(REs)
	1

	V(Other)
	1

	V(FIU)
	1+3δ

	V(Police)
	1+2δ+3δ^2

	V(PPO)
	1+2δ+5δ^2+3δ^3

	V(Court)
	1+δ+2δ^2+5δ^3+3δ^4

	Value of the network star
	8+8δ+10δ^2+8δ^3+3δ^4













In the Star typology: the FIU receives information from the reporting entities and from other FIUs and transmits it to the LEAs. The FIU pools the data and filters it in a database that all LEAs can access. The FIU is therefore able to transmit this information directly to all LEAs in a star-network distribution system. This information flow chain is also vulnerable to the limited interaction information decay factor, but less than in the linear cluster because a star distribution implies an inherent feedback.

	Cluster judicial network

	Level of aggregation
	Value without corruption
	Value with corruption

	V(Foreign FIU)
	1
	1

	V(REs)
	1
	1

	V(Other)
	1
	1

	V(FIU)
	1+3δ
	1+3δ

	V(Police)
	1+δ
	1+δ

	V(PPO)
	2+4δ+δ^2
	2+4δ+δ^2

	V(Court)
	1+2δ+4δ^2+δ^3
	1+γ(2+4δ+δ^2)

	Value of the network cluster judicial 
	9+10δ +5δ^2+δ^3
	9+8δ+2γ+4γδ+δ^2(1+γ)



In the cluster judicial typology: the FIU is part of the prosecution. Whatever information it receives from the reporting entities it keeps internally. Here information has no limited interaction decay as the FIU knows exactly what the other prosecutors need and should receive from them. However, in a case where deviant interests can affect information flows (i.e. high levels of corruption in the country), there will be information loss within the PPO as cases that are not to be pursued can be retained within the PPO. The lack of checks and balances makes this deviant interests factor larger in countries where corruption is evident rather than otherwise.

	Cluster police network

	Level of aggregation
	Value without corruption
	Value with corruption

	V(Foreign FIU)
	1
	1

	V(REs)
	1
	1

	V(Other)
	1
	1

	V(FIU)
	1+3δ
	1+3δ

	V(Police)
	 
	2+4δ

	V(PPO)
	 
	1+2γ+4γδ

	V(Court)
	1+δ+2δ^2+4δ^3
	1+δ+2δγ+4γδ^2

	Value of the network cluster police
	9+10δ+6δ^2+4δ^3
	9+8δ+2γ+6γδ+4γδ^2



In the cluster police typology: the FIU is part of the police. Whatever information it receives from the reporting entities it keeps internally and sends to the PPO at a later stage. Once again, information has no limited interaction decay as the FIU knows exactly what the other police officers need and should receive from them. However, in a case where deviant interests can affect information flows (i.e. high levels of corruption in the country), there will be information loss within the police. The lack of checks and balances makes this deviant interests factor larger in countries where corruption is prevalent rather than otherwise.








	Linear network 

	Level of aggregation
	Value without corruption

	V(Foreign FIU)
	1

	V(REs)
	1

	V(Other)
	1

	V(FIU)
	1+3δ

	V(Police)
	1+δ

	V(PPO)
	1+2δ+4δ^2

	V(Court)
	1+δ+2δ^2+4δ^3

	Value of the network linear
	8+7δ+6δ^2+4δ^3



In the linear typology: the FIU receives information from the reporting entities and from other FIUs, and transmits it further to the PPO. Similarly, the police are informed from their own sources (informants, ongoing investigations etc.) and also forward this information to the prosecution. Without proper feedback, this information flow chain is highly vulnerable to the information loss due to limited interaction and unilateral exchange of ideas. 


Calculations: The informational value of each agent is represented by v(agent_name). The informational value of the network is the sum of all the information value held by its agents.



Comparing information flow chain types in terms of the network information values

	WITHOUT CORRUPTION                                     S-P = 3δ4+4δ3+4δ2-2δ-1

	Parameter values
	Information chain values
	Ranks

	0.55<δ≤1
	Value of the network star > Value of the network cluster police
	S>P>J>A

	0≤δ<0.55
	Value of the network star < Value of the network cluster police
	P> S, J>A



The star typology (where information is shared at a wider scale) outperforms most models. The cluster-police model can also perform best if we assume high information decays and no corruption. However, when corruption is present, the cluster-police model is performing less than the star model. Furthermore, the linear model underperforms at all times. The reason for this ranking lies in the fact that it assumes away the use of feedback strategies, pooling of information and the use of detached officers to improve flows of information. However, some countries have put in place different mechanisms of additional checks and balances that might help increase information dispersion, and therefore increase the probability of efficient repression.

	WITH CORRUPTION                                             S-P = 3δ4+8δ3+10δ2-1-γ(4δ2+6δ+2)

	Parameter values
	Information chain values
	Ranks

	0.55<δ≤1
	Value of the network star > Value of the network cluster police
	S>P>J>A

	0≤δ<0.55, γ very small
	Value of the network star > Value of the network cluster police
	S>P>J>A

	0≤δ<0.55, γ close to δ
	Value of the network star < Value of the network cluster police
	P> S, J>A

	Extreme values

	Value of the network star> Value of the network linear

	Value of the network cluster police > Value of the network cluster judicial



From a theoretical point of view, we can therefore conclude that when corruption is present and expected to be large, the star information transmission model outperforms all others. When corruption is not present and the information decay is high, the cluster police information flow model outperforms all others. The linear information flow model without any feedback performs least well. Finally, all models can work equally well if information decay is reduced – i.e. if knowledge flows bi-directionally among interacting entities and if the right checks and balances are in place.


Calculating information flow and repression scores

Part I of table:
	Country
	Info flow type (sh, pol, ppo, ad)
	δ
	g
	δ^2
	δ^3
	δ^4
	δg
	gδ^2

	Austria
	p
	1.7575
	1.6975
	3.08880625
	5.428576984
	9.54072405
	2.98335625
	5.243248609

	Belgium
	sh
	1.5575
	1.46
	2.42580625
	3.778193234
	5.884535963
	2.27395
	3.541677125

	Bulgaria
	a++
	0.0075
	-0.2175
	0.00005625
	4.21875E-07
	3.16406E-09
	-0.00163125
	-1.22344E-05

	Cyprus
	j
	1.4875
	1.07
	2.21265625
	3.291326172
	4.895847681
	1.591625
	2.367542188

	Czech Republic
	a++
	1
	0.3175
	1
	1
	1
	0.3175
	0.3175

	Denmark
	s
	2.2125
	2.4375
	4.89515625
	10.8305332
	23.96255471
	5.39296875
	11.93194336

	Estonia
	p
	1.185
	0.8975
	1.404225
	1.664006625
	1.971847851
	1.0635375
	1.260291938

	Finland
	p
	2.19
	2.255
	4.7961
	10.503459
	23.00257521
	4.93845
	10.8152055

	France
	s
	1.465
	1.4275
	2.146225
	3.144219625
	4.606281751
	2.0912875
	3.063736188

	Germany
	s
	1.55
	1.705
	2.4025
	3.723875
	5.77200625
	2.64275
	4.0962625

	Greece
	s
	0.555
	-0.03
	0.308025
	0.170953875
	0.094879401
	-0.01665
	-0.00924075

	Hungary
	p
	0.7175
	0.34
	0.51480625
	0.369373484
	0.265025475
	0.24395
	0.175034125

	Ireland
	p+
	1.395
	1.6675
	1.946025
	2.714704875
	3.787013301
	2.3261625
	3.244996688

	Italy
	a+
	0.455
	0.0275
	0.207025
	0.094196375
	0.042859351
	0.0125125
	0.005693188

	Latvia
	s
	0.6375
	0.1575
	0.40640625
	0.259083984
	0.16516604
	0.10040625
	0.064008984

	Lithuania
	p
	0.6675
	0.2025
	0.44555625
	0.297408797
	0.198520372
	0.13516875
	0.090225141

	Luxembourg
	j+
	1.7025
	2.06
	2.89850625
	4.934706891
	8.401338481
	3.50715
	5.970922875

	Malta
	s
	1.1775
	0.945
	1.38650625
	1.632611109
	1.922399581
	1.1127375
	1.310248406

	Netherlands
	s
	1.74
	2.155
	3.0276
	5.268024
	9.16636176
	3.7497
	6.524478

	Poland
	a+
	0.6125
	0.4375
	0.37515625
	0.229783203
	0.140742212
	0.26796875
	0.164130859

	Portugal
	p+
	1.05
	1.045
	1.1025
	1.157625
	1.21550625
	1.09725
	1.1521125

	Romania
	a+
	-0.2225
	-0.21
	0.04950625
	-0.011015141
	0.002450869
	0.046725
	-0.010396313

	Slovakia
	p
	0.87
	0.2825
	0.7569
	0.658503
	0.57289761
	0.245775
	0.21382425

	Slovenia
	a+
	1.0925
	0.94
	1.19355625
	1.303960203
	1.424576522
	1.02695
	1.121942875

	Spain
	s
	0.955
	1.0475
	0.912025
	0.870983875
	0.831789601
	1.0003625
	0.955346188

	Sweden
	p
	1.9975
	2.2525
	3.99000625
	7.970037484
	15.92014988
	4.49936875
	8.987489078

	United Kingdom
	s
	1.5625
	1.5575
	2.44140625
	3.814697266
	5.960464478
	2.43359375
	3.802490234



Part II of table:
	Country
	Va= 8+7δ+6δ^2+4δ^3
	Vs= 8+8δ+10δ^2+8δ^3+3δ^4
	Vj= 9+8δ+2γ+4γδ+(1+γ)δ^2
	Vp= 9+8δ+2γ+6γδ+4γδ^2
	Info flow score
	General criminal sanctions score
	Effective repression score

	Austria
	 
	 
	 
	65.32813194
	65.32813194
	4.625
	302.1426102

	Belgium
	 
	92.59722
	 
	 
	92.59721626
	10.306006
	954.3074664

	Bulgaria
	9.052839
	 
	 
	 
	9.052839188
	16.02
	145.0264838

	Cyprus
	 
	 
	33.98669844
	 
	33.98669844
	51.17202
	1739.168012

	Czech Republic
	27
	 
	 
	 
	27
	16.5625
	447.1875

	Denmark
	 
	233.1835
	 
	 
	233.1834923
	10.5
	2448.426669

	Estonia
	 
	 
	 
	31.69739275
	31.69739275
	18.44418
	584.6324174

	Finland
	 
	 
	 
	103.921522
	103.921522
	6.033333333
	626.9931827

	France
	 
	80.15485
	 
	 
	80.15485225
	33.25
	2665.148837

	Germany
	 
	91.53202
	 
	 
	91.53201875
	9.225
	844.382873

	Greece
	 
	17.17252
	 
	 
	17.1725192
	28.23333333
	484.8374588

	Hungary
	 
	 
	 
	17.5838365
	17.5838365
	8.75
	153.8585694

	Ireland
	 
	 
	 
	51.43196175
	51.43196175
	23.32032
	1199.409806

	Italy
	12.80394
	 
	 
	 
	12.8039355
	18.1397511
	232.260203

	Latvia
	 
	19.73223
	 
	 
	19.7322325
	19.19088
	378.6789059

	Lithuania
	 
	 
	 
	15.91691306
	15.91691306
	14.16666667
	225.4896017

	Luxembourg
	 
	115.2867
	 
	 
	115.2867331
	35.47474
	4089.766881

	Malta
	 
	50.11315
	 
	 
	50.11315012
	55.816654
	2797.148361

	Netherlands
	 
	121.8393
	 
	 
	121.8392773
	12.06333333
	1469.787815

	Poland
	16.45757
	 
	 
	 
	16.45757031
	10.75
	176.9188809

	Portugal
	 
	 
	 
	31.68195
	31.68195
	17.08333333
	541.2333125

	Romania
	7.695477
	 
	 
	 
	7.695476938
	25
	192.3869234

	Slovakia
	 
	29.51572
	 
	 
	29.51571683
	21.66666667
	639.507198

	Slovenia
	 
	 
	 
	30.2694715
	30.2694715
	15.72741333
	476.0604897

	Spain
	 
	34.22349
	 
	 
	34.2234898
	18.94418
	648.335951

	Sweden
	 
	 
	 
	92.43116881
	92.43116881
	3.375
	311.9551947

	United Kingdom
	 
	93.31303
	 
	 
	93.31303406
	54.13234
	5051.252886



