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abc defgh ifjd klgdcgm nolfgc pfolqrgm fgs tfoflgf pfgsjlfgfjlqrg urj declj fqqlqdfgvc lg vroocvdlgw fgs
vocfglgw dec vrxxygc sfdfz bc fjc wjfdcuyo dr {ejlq ifjjcddm icjh |}ocjm fgs ifjd klgdcg urj vrxxcgdqzbc foqr defgh icjh urj wjfvlryqo~ qefjlgw elq sfdf rg �r�cjd~ fgs lgc�yfold~ lg kfsfwfqvfj �lde yqz bc
jcvcl�cs vrxxcgdq ujrx dec �fjdlvl�fgdq dr dec |�urjs vrgucjcgvc rg q�fdlfo lgc�yfold~ lg �ujlvfm ujrx vrgucjcgvc
�fjdlvl�fgdq fd �n��{m fgs ujrx qcxlgfj �fjdlvl�fgdq fd dec �gl�cjqld~ ru nqqc�m dec �gl�cjqld~ ru �fjeyqmfgs dec �gl�cjqld~ ru irggz �ec qy��rjd ru dec nvrgrxlv fgs �rvlfo pcqcfjve {rygvlo �n�p{� lq wjfdcuyoo~
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��������%

?�@����� ��#����� � �!� 2�2������� !�6� ��@����� 2��2�������� ��7��� �����% A��,  ��

��������, ��2������� ����# ���, ��� ���� 2���� �� 6������ ����� $�%#% B��##�� ())., �������
C D""��� ()./0% �����E������, 7� �42��� 8 9:;< �� �������� 7��! �!� �!��� FG; � ��� �� �!�

2�2������� � �������� =% H��������, 7� �42��� ��#����� FI; �� "� ���� ����� 2���� "������ �!��
��6� ������� �!� "��������� � ������ �������J ����� �� ���� ��'��� �� "� ������� "� ���#!"��� ���

������6��, ��� ���� ��'��� �� ������ �� ������ ��������� $�%#% B������, H�������� C H�!���'��� ())*,

H�! ())(, K�������, K���L� C A������L MNNN0% 1� ��������, "������ �!� ��������� ������ � 

�#���������  �6��� ������ ���������, 7� 7���� �42��� �!� 2��2������ � ��� ��#�#�� ��  �����#

FO; �� ������ �����% P!� ���� �4��2���� �� 7!�� ������ ������� ����  �� ����# ��� �� 2��6�
�!��� �����#� "� �������# ������%

����� ����� ��� ������� �!��#!� �� "� �@����� "� 2�6���� ��� ���E������ $�%#% -!����! C

&��7�� ()+., &��� C &��� ()+M, ?����, D!��� C Q��� ())), 1���!���#��, A���� C R�2���

MNNN, A��#�� MNNN, &���#��#��� MNNN, ?����"���� C 5L��� MNNM, S� �!��2� C A����� MNNM,
S�T�L��"��, K������� C K���L� MNN(0% S�� 2��� 2��2��, �������� #����  ��� ����� ��� !�#!��

������6� �� ���U����� ������, !���� ������# �!� ��������6����� � �������� ����6���% &� �������#
�!� �22�������� ���� � ����, 2�6���� ������� �!� ���������� �@��� � T��� ���������% H��#�� �����

��� ���� ��7��  �� 2��� 2��2�� $R������� ())*0% S�� �!��� �������, 7� �42��� ��������� 7��! �

!�#!�� 2��2������ � 2��� 2��2�� V; �� ����� ���� �����% 1��E������ W; �� ���� �!��#!� �� !�6�

X



�� �@��� �� ����� �!�� �� ��������  ��� �!�� � 2�6����% ����������#  �� 2�6����, ���� ���E������

����� ���� 7����! �� "� ������% S���!������, ���E������ ��#������ ��6� ��� 2���������� �������

#����  �� �������#  ��� �!� ���!%
����� ��������� ���� ��2���� �� �!� ��������� � ������ �����������% �!��� �2"���#��# �������%

B������ C H�������� $()))0,  �� ��������, �!�7 �!�� �!��� �� ���� ����� �� �H ������ 7��! �
���#�� 2��2������ �  �����U!����� !����!���� �; % 1 7� ��#��� �!� �������� �� � 2������� ���

�!� 6����� �� �!� 2���, �!� ���"�� � ��������� ������ �!���� �������� 7��! �!� ���"�� � 

���������� "��7��� � 2���2����6� �������� ��� !�� �� !�� 2�������� 6������% S�� �!�� ������,
7� �42��� ����� �� �������� 7��! 2�2������� ������� �; J �!� ���� ����� 2�2������� ��, �!�  �7��

�22����������  �� �!� �, ��2�, ��� ������ $Q��� MNNN0% S�� �!� ���� ������, 7� �42��� ����

���'� �; �� �������� ����� "������ �!��  ��������� !���� ����������� ��� �!�� ������ � #������
��'���!��� � �� ��������� 7��! �!� 6������ ��� �!� ���������� ��������% P!�� ��,  �� ��������,

�!� �����2�������� #�6�� "� R�2!��� $()))0 7!� ���� �!�� �H ����� �������� ������ �� !�#!7���

!�6� ���� �����% S�� ��� �!��� �������, 7� �42��� �������� 2�2�������� �� "� ���� ��"T����� ��

�����%

5�!�� ���'  ������, ���! �� ����!�� �� ���# ������2����, ��� ���� �42����� �� 2��� � ����

$B��##�� C ������ ())+0% D��!��#! 7� ������ ������� ������2���� ��������, 7� ���2��� �� ��

���������� 7��! �!� 2������� � "��� ���, �!��, � ����������� �; % -�!��� ��6������ �� ���� �42�����

�� �������� ����� � �� ������� ������ "���� ��� #���� $�%#% B������, H�������� C H�!���'��� ())*,
-������� C K�6��� ()).0% ����# ������������� ���2������ � �������U��6�� ����, S�T�L��"��,

K������� C K���L� $MNNN0 ��� � �����# �@��� � ��!��� ��6������ �� �����% �� �!��� ��� �42���

���� ����� 7!��� ��!���  ����������L����� �; �� ���� �����% ������� ��2�� � �������� ����6�����,

���! �� ������ �!� �, ��� "� ��������� ���� ��'��� �� ����� 7��! �"������ ��6�����' $H���!, &������

*



C &�4 MNN(0% P� �������L�, 7� �42��� �!�  ����7��#J

89:;< � >;��>; �V; �W; ��; ��; ��; ��; ��; �FG; �FI; �FO; ���� $M%(0

7!��� �� ��� ��#��� �� ��!��� �@���� ��2�����# ��������U�2�����  ������, ��������# �!��6��#

�������%
����� ���������� ��� ����� ����% 1� �� �!��� ��� ������� �� ������ �!��  ����7 ���� '���

� ������� 2������ � �� #�������L����� �!���� % 1� ��� ��������, 7� 2���� � #�������L�� ��#���6�

"������� ������"�����  �� �����% P!��  ���������� !�� �!� ��6����#� � ����7��#  �� �6�����2��U
����, �!�� ��,  �� �!�  ��� �!�� �!� ������� ������� �� ��� ���������6�  �� ���� ����� ���� $���

$B����� ()).0, �!�2��� ()0% S�������, 7� ������ �!�� �!� ���"�� � ������ :; �� ������"���� ��

� ��������	;
;� 7��!


; � >; ��
��;�� $M%M0

7!��� �; ������  �� ��� �!� 6����"��� �������# ���� �� �E������ $M%(0 ��� 7!��� 	; �� �� ���"���6��

����6����� �@��� 7��! � �����; � ���;� �������% ��������2�������� 
; "� >; $������ �� �@���0

��������  �� ��@������� �� 2�2������� ������ ��������� ��� �� �E��6����� �� ���������# �!� �����

�� ����� � ����� ����% P!� ����� ��  ���!�� #�������L�� "� ������# �!� 6������� � ����6�����

�@���� 	; 6��� ������ �"���6������, �%�%, "� �������# ����;� � �;� 7��! �; � 6����� � 6����"���
�!��#!� �� �@��� �!� 6�������% 1� ��� ��������, 7� �������� ��� �; � �; % ���! �!��� �����2�����,

�!� ������������� ��'���!���  �� �!� =�! �"���6����� ��J

��:;� � � �� ��� !"#$%"#&' ()*+ ,-./0
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6̀013 37>^ 245683> 795:C<1 4 07>683A 82 ?8:76754: X78:1951S abcde fgh icjkegle cgheeh megh
mj hcnokfp f qfcb herbee jq cgebmcf stkude vwwvxy zjde {| jq ljddugen }fie e~oebcegleh bcjmn
jb kjjmcgr ncgle cgheoeghegley �e nunoelm m}ene ljddugen mj �e kenn nelube fn m}e ojoukfmcjg
dcr}m �e frfcgnm m}e fum}jbcmp fgh djbe �ckkcgr mj }fb�jb lbcdcgfkny �}e dcgcgr jq obelcjun
nmjgen fgh dcgebfkn fgh m}e obenegle jq gjg�gfmcie benchegmn objiche efnckp chegmc�f�ke mfbremn
qjb lbcdey �e qjkkj� �eo}fgg s����x fgh cglkuhe mjubcnd fn f ojnnc�ke hbf� qjb lbcdcgfkn fgh
bcn� qflmjby �}e obenegle jq kfbre gud�ebn jq kcienmjl� cg m}e ljdduge ncdckfbkp dfp fmmbflm
lfmmke m}eqmy �e nee m}fm �fhfrfnlfb cn �ekk nmjl�eh cg �e�u lfmmke� �cm} f dehcfg jq v�ww }efhn
jq lfmmke oeb ljddugey �fbcfgle cn �ucme kfbre� fgh njde ljddugen }fie dfnncie }ebhny �}e
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gud�eb jq n}eeo fgh rjfmn cn ndfkkeb �um fknj }efickp ljglegmbfmeh rejrbfo}clfkkpy�
�j nuddfbc�e� m}e ifbcf�ken kcnmeh cg �f�ke v ljieb ennegmcfkkp fkk df�jb hemebdcgfgmn jq lbcde

chegmc�eh cg m}e kcmebfmube� objojbmcjg jq dfken fgh jq dcrbfgmn cg m}e ojoukfmcjg� ojiebmp fgh
cge�ufkcmp� lbcde joojbmugcmcen defnubeh �p m}e gud�eb jq kcienmjl�� m}e dcgcgr jq obelcjun
nmjgen� mjubcnd� fgh m}e oeblegmfre jq gjg��fkfrfnp ojoukfmcjg stel�eb ��{�x� kf�jb ofbmclcof�
mcjg defnubeh �p m}e ugedokjpdegm bfme fgh m}e objojbmcjg jq ojoukfmcjg egrfreh cg frbclukmube
fgh kcienmjl� seyry �}bkcl} ����� �ful}eg� �cmme � 	bcencgreb ���
x� kcmebflp fn f obj~p qjb ehu�
lfmcjg s�}bkcl} ����x� m}e oeblegmfre jq qedfke�}efheh }june}jkhn s	kfeneb � zflebhjme ����x�
m}e }cnmjbp jq icjkegle fgh lbcdcgfk cgebmcf defnubeh �p m}e bcjm huddp s	kfeneb� zflebhjme �
zl}ecg�dfg ���{x� njlcfk cgmebflmcjgn defnubeh �p em}gcl qbflmcjgfkc�fmcjg seyry�ckukcj ���{� �e�
hebdfg� �jfp�f ��egeghe� vwww� 	kfeneb� zflebhjme � zl}ecg�dfg ���{x� fgh njlcfk obflmclen
defnubeh �p m}e tfbf
zf�fkfif huddpy �e fknj }fie hfmf jg kf� egqjbledegm oebnjggek seyry
�f�g�pk�eb� �ehebdfg � �jfp�f ����� �eicmm ����xy

�g fhhcmcjg mj m}ene nmfghfbh e~okfgfmjbp ifbcf�ken� �e }fie cgqjbdfmcjg f�jum hcnmfgle
mj m}e gefbenm mj�g fgh m}e cglchegle jq lum bjfhny �jrem}eb �cm} ojoukfmcjg hegncmp� m}ene
m}bee ifbcf�ken ljgnmcmume jub defnuben jq cnjkfmcjgy �}e dfcg j��elmcie jq m}e bedfcgheb jq m}cn
ofoeb cn mj fnlebmfcg �}em}eb cnjkfmcjg }fn fg e�elm jg lbcde cgheoeghegm jq fkk m}e nmfghfbh
e~okfgfmcjgn qjb lbcdey

�� ��������� �������� �� ���� ����! �� 

"j� m}fm �e }fie f �emmeb chef jq m}e fbef ugheb nmuhp� �e mubg mj m}e hemebdcgfgmn jq lbcdcgfk
flmcicmpy �e �ercg �cm} ugcifbcfme gjg�ofbfdembcl berbenncjgn �em�eeg lbcde bfme fgh hcnmfgle
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mj m}e gefbenm lcmp� defnubeh cg }jubn jq mbfiek mcdey� �enukmn fbe hcnokfpeh cg �crube 
� mjrem}eb
�cm} ��| fnpdomjmcl ljg�hegle cgmebifkny �enukmn n}j� m}fm lbcde bfmen megh mj cglbefne �cm}
hcnmfgle qbjd m}e gefbenm lcmpy �}e e�elm cn ofbmclukfbkp nmbjgr qjb lfmmke m}eqm fgh }jdclcheny
�jb bfoen fgh �ubrkfbcen� m}e berbenncjg lubie lfggjm �e enmcdfmeh fm kj� hcnmfglen� obj�f�kp
�elfune m}e e�elm jq hcnmfgle cn ljdojugheh �p jm}eb qflmjbny �e beoefm m}e e~eblcne qjb lbcde
bfmen fgh ojoukfmcjg hegncmpy �}e benukmn� obenegmeh cg �crube �� cghclfme f regebfkkp gerfmcie
bekfmcjgn}co �em�eeg m}e m�j� ljddugen �cm} djbe oejoke oeb n�ufbe �d }fie kenn lbcdey �}e
e�elm cn frfcg nmbjgrenm qjb lfmmke m}eqm fgh }jdclcheny �jb bfoen fgh �ubrkfbcen� m}e bekfmcjgn}co
lfggjm �e enmcdfmeh obelcnekp fm }cr} keiekn jq ojoukfmcjg hegncmpy �}cke cghclfmcie� m}ene benukmn
geeh mj �e ljg�bdeh �p dukmcifbcfme fgfkpncny

�e gj� mubg mj f bekfmciekp nofbne dukmcifbcfme noelc�lfmcjg m}fm cglkuhen jgkp mbfiek mcde mj
m}e gefbenm lcmp� ojoukfmcjg hegncmp� fgh ljgmbjkn qjb ojiebmp� cge�ufkcmp� fgh kjlfmcjgy �fmcmuhe
fgh kjgrcmuhe fbe cglkuheh fn berbennjbn mj ljgmbjk qjb "jbm}�zjum} fgh �fnm��enm hc�ebegmcfkny�
�}e enmcdfmjb cn regebfkc�eh gerfmcie �cgjdcfk berbenncjg �cm} �� ���� ��	 
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LOH XRKHIL YHGWHX SGHZFHW[\ MW RG]HG LR MN^GRUH GHV]VTMXML\_ `MLORFL LGMNNMWEJ EGV^OI LHW] LR TH ]RNMWVLH] T\
UHG\ XVGEH [RWa]HW[H MWLHGUVXI VL HMLOHG HW] RS LOH GHEGHIIMRW [FGUH_bcVLMLF]H VW] XRWEMLF]H HWLHG MW ]H[MNVX ]HEGHHI_ dOH `HIL VW] eRFLO RS LOH MIXVW] VGH ]GMHG_ `HILHGW
[RNNFWHI LHW]H] LR TH IHLLXH] T\ ^R^FXVLMRWI SGRN LOH fSGM[VW NVMWXVW] KOMXH gVILHGW [RNNFWHI KHGH IHLLXH]
^GMNVGMX\ T\ hVXV\I_ dOH iRGLOHGW LM^ RS LOH [RFWLG\ KVIJ SRG V KOMXHJ GFXH] T\ ^MGVLHI_
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dOHIH NHVIFGHI VGH TVIH] RW SR[FI EGRF^ GHI^RWIHI LR 7889 ZFHILMRWI GHEVG]MWE LOH ^GR^RGLMRW RS [RNNFWH
GHIM]HWLI SVXXMWE MW ]M:HGHWL MW[RNH EGRF^I_ dOHIH UVGMVTXHI VGH VXKV\I ;RMWLX\ IMEWMa[VWL_ dOH\ [RWaGN LOVL
[GMNH MI OMEOHG KOHW LOH ^GR^RGLMRW RS ^RRG GHIM]HWLI MI OMEOHG_
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FL ^R^FXVLMRW [RWLMWFHI LR HWLHG LOH GHEGHIIMRW VI R:IHL UVGMVTXH_
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Table 1. Descriptive statistics on crime and police

All figures reported per 100,000 inhabitants

Std. dev.MedianMeanA. Crime incidence (average 1999-2001)

575462.01496.0Number of stolen cattle

10746.1323.2Number of stolen cattle found

38%22%33%Proportion of recovered catte (if stolen)

20.00.2Number of stolen vehicles

977.942.8Number of burglaries

202.18.5Number of homicides

270.07.0Number of murderers found

44%67%56%Proportion of murderers found (if murder)

100.02.9Number of rapes

B. Law enforcement personnel

1050.046.2Gendarmes

830.012.9Police

609362.9478.1Quartier mobiles

613413.7537.1Total

2710.025.0Military



DataTable 2. Characteristics of communes

Std. dev.MedianMeansourceA. Population characteristics

23965787310532pop. censusTotal population

75426131pop. censusPopulation density

1%50%50%pop. censusPercentage of men in total population

11812pop. censusPercentage of migrants in male population

197570pop. censusPercentage of men in agriculture or livestock

61819pop. censusPercentage of female headed households

B. Poverty and inequality

190491295181324880Mintian et alAverage household income in the commune (1993)

15.3%75.4%72.6%Mintian et alFGT0 (number of poor) in commune (1993)

0.1200.3290.338Mintian et alFGT1 (poverty gap) in commune (1993)

0.05180.36480.3615Mintian et alGini coefficient

C. Isolation and public services

45.014.028.7communeTravel time to nearest city (in hours) (*)

10.32.05.3communeTravel time to nearest hospital (in hours)

8.30.02.4communeTravel time to nearest secondary school (in hours)

7.80.02.4pop. censusPercentage of households with electricity

3.60.00.9pop. censusPercentage of households with running water

12.90.25.6pop. censusPercentage of households with pump water

28.47.422.7pop. censusPercentage of households with toilet

131750005244communeAverage beer price (an indicator of cost of living)

D. Other characteristics

0.800.6communeNumber of years with cyclone in last three years

1.311.2communeNumber of years road was cut in last three years

0.250.290.32communeEthnic fractionalization index

0%24%communePresence of Bara or Sakalava

0%6%communeCommune had riots since independence

0%20%communePrecious stones or gold mined in commune

0%43%communeTourist attraction present in commune

0.29%0.01%0.06%communePercentage of non-Malagasy population

3197425886644communeNumber of zebu cattle

861561718communeNumber of sheep and goats

D. Province

21%Antananarivo

27%Fianarantsoa

14%Toamasina

13%Mahajanga

16%Toliara

10%Antsiranana

(*) Travel time to nearest urban center includes waiting time. Average of dry and wet season times.
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Table 5. Determinants of the crime rate with additional controls

RapesHomicidesBurglariesCattle theft(estimator is generalized negative binomial regression)

z-stat.Coef.z-stat.Coef.z-stat.Coef.z-stat.Coef.UnitIsolation
2.880.2543.360.1672.040.1541.970.155logTravel time to nearest major city

2.200.2931.590.177-2.47-0.1913.880.306logArea

-2.97-0.491-5.72-0.694-3.67-0.445-10.06-1.376logPopulation

Poverty and inequality
-0.32-0.0171.111.8923.343.9031.382.043logAverage household income in commune

-0.24-0.7780.952.2702.615.5003.105.916shareHeadcount index (FGT0) in commune

2.707.7071.323.0511.654.323-0.21-0.633indexPoverty gap (FGT1) in commune

Location and province dummies (Fianarantsoa is omitted province)
0.720.430-1.09-0.5380.470.188-4.44-1.690yes=1Antananarivo

1.530.8080.510.1434.221.520-4.20-2.180yes=1Toamasina

1.060.822-0.69-0.4952.331.163-3.71-1.957yes=1Mahajanga

1.841.405-1.41-0.736-2.12-0.672-2.68-0.963yes=1Toliara
-0.26-0.208-0.51-0.2274.132.336-4.37-3.051yes=1Antsiranana

0.790.086-1.17-0.203-2.82-0.210-4.85-0.368degreeEast

1.740.2490.650.0670.540.0364.570.342degreeNorth

Additional controls
0.353.8180.240.009-2.23-0.092-0.42-3.925%Percentage of men in total population

1.380.0192.0719.818-1.69-14.8912.750.023%Percentage of migrants in male population

-1.77-0.0122.230.0161.060.0101.400.007%Percentage of men in agriculture or livestock

1.282.0082.430.031-0.93-0.015-0.16-0.003%Percentage of female headed households
-2.19-0.0160.060.000-1.32-0.0082.380.017%Percentage of households with running/pump water

0.760.004-1.30-0.005-0.29-0.001-3.49-0.015%Percentage of households with toilet

2.960.0571.160.0501.300.0170.090.002%Percentage of households with electricity

0.550.022-0.26-0.002-0.71-0.0044.030.189logNumber of zebu cattle
1.190.2111.110.0343.150.0921.550.037logNumber of sheep and goats

1.420.3471.810.484-1.00-0.3822.711.076indexEthnic fractionalization index

0.750.0180.790.215-0.88-0.1601.220.188yes=1Presence of Bara or Sakalava

0.820.1811.500.2220.570.0972.920.597yes=1Precious stones or gold mined in commune
-1.18-0.6290.540.0802.180.2961.270.178yes=1Tourist attraction present in commune

.-0.4960.100.533-1.19-0.305-0.10-0.017%Percentage of non-Malagasy population

-1.89-0.6300.520.1271.930.4510.250.074yes=1Commune had riots since independence

0.940.0711.700.0831.150.072-0.08-0.005# yearsNumber of years road was cut in last 3 years
-0.63-0.1031.120.1221.430.1121.130.111# yearsNumber of years with cyclones

1.0001.0001.0001.000logPopulation (offset variable)

-2.12-49.937-1.92-40.135-2.99-46.649-1.47-31.083Intercept

977977975971Number of observations

0.0800.0850.0380.071Pseudo R-squared

Since all regressions correct for population size as an offset variable, coefficient estimates measure the effect of regressors on the crime rate.

All regressions allow for the dependence of the variance of the negative binomial distribution on all the regressors; results not shown to save space.



Table 6. Endogeneity and exogeneity tests for law enforcement

RapesHomicidesBurglariesCattle theftA. Crime regressions

p-valuetest stat.p-valuetest stat.p-valuetest stat.p-valuetest stat.testTest that law enforcement is endogenous:

0.118816.650.345312.250.009824.780.291111.92Chi-sq(9)Hausman test

0.4560-0.750.1100-1.60.0840-1.730.3770-0.88tDavidson MacKinnon test

Wald test that instruments are exogenous in
0.17853.44000.11854.26500.11864.26300.75120.5721Chi-sq(2)the crime regressions (overidentification test)

All three (1)Quartiers mobilesPoliceGendarmesB. Instrumenting regressions

p-valuetest stat.p-valuetest stat.p-valuetest stat.p-valuetest stat.F-test that instruments are jointly significant in

0.00155.170.12961.890.00036.330.03782.82F(3,N)instrumenting regressions for law enforcement
0.2660.2660.2880.256R-square

(1) When combining all three law enforcement personnel, 'quartiers mobiles' are given a weight of 0.2 to capture their lesser involvement in solving crime.

(2) Testing total law enforcement personnel. Similar results are obtained for other categories of law enforcement personnel.
(3) Using total law enforcement.



Table 7. Determinants of the crime rate, controlling for law enforcement

RapesHomicidesBurglariesCattle theft(estimator is generalized negative binomial regression)

z-stat.Coef.z-stat.Coef.z-stat.Coef.z-stat.Coef.UnitLaw enforcement
1.140.8780.970.4332.201.1603.351.859logNumber of law enforcement personnel

-0.92-0.731-0.78-0.348-1.78-0.949-3.13-1.738Residuals from instrumenting equation

Isolation

1.860.1942.580.1461.140.0980.870.067logTravel time to nearest major city
1.170.2151.640.121-3.58-0.3551.920.174logArea

-2.19-0.888-3.69-0.880-3.80-1.039-7.84-2.268logPopulation

Poverty and inequality

-0.12-0.3280.390.6520.621.200-1.42-2.915logAverage household income in commune
-0.53-1.7221.071.8642.275.1561.983.854shareHeadcount index (FGT0) in commune

0.653.3410.210.676-0.41-1.644-2.53-9.659indexPoverty gap (FGT1) in commune

Location and province dummies (Fianarantsoa is omitted province)

0.490.300-2.19-0.628-0.71-0.308-5.26-2.121yes=1Antananarivo
1.881.1441.010.3294.611.806-2.20-1.293yes=1Toamasina

0.750.618-1.34-0.5161.260.678-4.35-2.253yes=1Mahajanga

1.921.412-1.95-0.598-0.99-0.362-1.01-0.399yes=1Toliara

0.510.5380.250.1414.472.920-1.85-1.473yes=1Antsiranana
0.390.048-2.84-0.215-3.11-0.241-5.27-0.385degreeEast

1.250.2160.740.0440.540.0393.720.271degreeNorth

Additional controls

0.546.7261.970.015-1.23-10.7630.211.954%Percentage of men in total population
1.300.0200.130.0011.090.0103.020.026%Percentage of migrants in male population

-1.32-0.010-0.12-0.0040.080.0012.820.015%Percentage of men in agriculture or livestock

0.810.0212.580.033-0.52-0.0090.560.011%Percentage of female headed households

-1.51-0.0130.100.001-1.01-0.0062.380.015%Percentage of households with running/pump water
-0.10-0.001-1.85-0.006-1.40-0.005-4.54-0.020%Percentage of households with toilet

2.850.0652.640.0592.260.0321.710.030%Percentage of households with electricity

-0.83-0.0563.1323.171-1.93-0.0952.340.113logNumber of zebu cattle

0.620.0261.410.0343.370.1000.980.024logNumber of sheep and goats
-1.19-0.6532.110.548-1.07-0.4162.561.020indexEthnic fractionalization index

0.830.2260.950.149-1.46-0.295-0.33-0.055yes=1Presence of Bara or Sakalava

0.140.0301.230.171-0.04-0.0071.500.315yes=1Precious stones or gold mined in commune

1.180.2040.680.0752.190.2921.050.147yes=1Tourist attraction present in commune
-1.32-0.7680.580.756-2.23-0.539-2.07-0.400%Percentage of non-Malagasy population

-1.71-0.6120.520.1100.800.191-0.98-0.265yes=1Commune had riots since independence

0.850.0641.700.0781.180.073-0.14-0.008# yearsNumber of years road was cut in last 3 years

-1.14-0.1811.890.1301.230.0961.350.130# yearsNumber of years with cyclones

1.0001.0001.0001.000logPopulation (offset variable)

-0.38-15.106-0.95-22.876-0.31-8.3401.3941.142Intercept

967967965962Number of observations

0.0820.0870.0410.072Pseudo R-squared

Selected parameters from uninstrumented regression
2.020.1811.980.1082.480.1841.640.120logNumber of law enforcement personnel

2.800.2533.510.1612.070.1621.930.147logTravel time to nearest major city

Since all regressions correct for population size as an offset variable, coefficient estimates measure the effect of regressors on the crime rate.

All regressions allow for the dependence of the variance of the negative binomial distribution on all the regressors.



Table 8. Determinants of sense of insecurity, controlling for law enforcement

(Estimator is ordered probit)

z-stat.Coef.UnitLaw enforcement (instrumented)

0.960.313logNumber of law enforcement personnel

-0.91-0.299Residuals from instrumenting equation

Isolation

3.420.140logTravel time to nearest major city

1.160.064logArea

-1.11-0.190logPopulation

Poverty and inequality

1.111.393logAverage household income in commune

1.321.740shareHeadcount index (FGT0) in commune

0.922.223indexPoverty gap (FGT1) in commune

Location and province dummies (Fianarantsoa is omitted province)

0.330.070yes=1Antananarivo

1.740.399yes=1Toamasina

2.000.548yes=1Mahajanga

0.100.022yes=1Toliara

2.360.938yes=1Antsiranana

-3.13-0.155degreeEast

0.320.012degreeNorth

Additional controls

2.1810.523%Percentage of men in total population

1.980.011%Percentage of migrants in male population

1.730.005%Percentage of men in agriculture or livestock

1.290.012%Percentage of female headed households

0.290.001%Percentage of households with running/pump water

0.080.000%Percentage of households with toilet

0.390.004%Percentage of households with electricity

-0.81-0.022logNumber of zebu cattle

-0.92-0.015logNumber of sheep and goats

0.310.061indexEthnic fractionalization index

1.990.229yes=1Presence of Bara or Sakalava

-0.99-0.098yes=1Precious stones or gold mined in commune

0.220.017yes=1Tourist attraction present in commune

-0.85-0.124%Percentage of non-Malagasy population

1.080.173yes=1Commune had riots since independence

0.690.022# yearsNumber of years road was cut in last 3 years

0.020.001# yearsNumber of years with cyclones

969Number of observations

0.0730Pseudo R-squared



Table 9. Endogeneity and exogeneity tests for crime variables

All three (1)Quartiers mobilesPoliceGendarmesA. Law enforcement regressions

p-valuetest stat.p-valuetest stat.p-valuetest stat.p-valuetest stat.testTest that crime is endogenous:

0.026715.830.001722.940.000047.560.000824.94Chi-sq(7)Hausman test

0.10521.920.00094.730.00373.910.00124.57F(3,N)Davidson MacKinnon test

Wald test that instruments are exogenous in
0.52825.13210.57694.74400.73993.53200.32646.9396Chi-sq(6)the law enforcement regressions (3)

RapesHomicidesBurglariesCattle theftB. Instrumenting regressions

p-valuetest stat.p-valuetest stat.p-valuetest stat.p-valuetest stat.testF-test that instruments are jointly significant in

0.26321.220.00004.090.02691.990.00023.13F(11,N)the instrumenting regressions for crime
0.1260.1860.1700.230R-square

(1) When combining all three law enforcement personnel, 'quartiers mobiles' are given a weight of 0.2 to capture their lesser involvement in solving crime.

(2) Testing total law enforcement personnel. Similar results are obtained for other categories of law enforcement personnel.
(3) Using total law enforcement.



Table 10. Presence of law enforcement officers, controlling for crime

All threeQuartiers mobilesPoliceGendarmes(Estimator is censored least-absolute deviation)

z-stat.Coef.z-stat.Coef.z-stat.Coef.z-stat.Coef.Crime (instrumented)
2.830.0610.860.0250.130.0056.850.310logCattle theft

1.100.0332.220.0931.660.098-2.19-0.219logBurglaries

-0.17-0.015-1.09-0.095-1.34-0.2182.040.362logHomicides

-0.61-0.000-0.64-0.000-0.14-0.000-0.35-0.000Residuals from instrumenting equation for cattle theft
0.100.000-0.50-0.001-0.98-0.0020.750.004Residuals from instrumenting equation for burglaries

0.920.023-0.05-0.0011.660.0630.020.001Residuals from instrumenting equation for homicides

Isolation

1.500.064-1.24-0.052-0.13-0.0072.890.307logTravel time to nearest major city
2.560.1080.760.0421.310.0896.320.556logArea

6.760.5367.420.5323.820.4682.880.561logPopulation

Location and province dummies (Fianarantsoa is omitted province)

0.590.0782.520.348-3.06-1.7730.780.268yes=1Antananarivo
-3.45-0.642-4.57-0.9770.160.042-3.23-1.550yes=1Toamasina

-1.00-0.240-0.07-0.019-1.07-0.415-0.75-0.322yes=1Mahajanga

-2.64-0.532-1.27-0.326-0.96-0.3231.730.554yes=1Toliara

-2.30-0.730-2.07-0.742-3.71-2.169-1.77-1.145yes=1Antsiranana
0.650.0333.250.1931.430.1250.040.004degreeEast

-0.45-0.015-1.01-0.051-0.22-0.0131.450.094degreeNorth

Additional controls

3.980.4362.360.3772.330.643-1.75-0.552logMean income in the commune (1993) (1)
1.060.005-1.32-0.0082.830.029-0.37-0.003%Percentage of households with running/pump water

1.950.0031.930.003-0.17-0.0005.000.024%Percentage of households with toilet

1.280.011-2.23-0.0180.440.0074.830.087%Percentage of households with electricity

-0.21-0.0060.880.036-0.27-0.0080.550.030logNumber of zebu cattle
1.110.0841.960.1821.570.198-0.58-0.092yes=1Precious stones or gold mined in commune

0.610.1550.070.0480.180.1532.140.734%Percentage of non-Malagasy population

0.400.0671.170.2141.140.4220.160.044yes=1Commune had riots since independence

0.210.006-1.66-0.053-0.66-0.0290.760.051# yearsNumber of years road was cut in last 3 years
0.640.0241.150.0562.150.154-2.26-0.246# yearsNumber of years with cyclones

0.160.0101.540.129-2.42-0.212-1.22-0.132logTravel time to nearest hospital

-2.76-0.134-0.99-0.0560.110.007-0.12-0.016logTravel time to nearest school

2.570.6491.900.5232.841.148-1.50-0.962logAverage beer price (an indicator of cost of living)

-4.38-14.341-3.46-12.816-3.41-23.6420.201.333Intercept

0.5180.5360.7390.718Quantile used in estimation

0.1840.1370.1910.230Pseudo-Rsquare

The dependent variable is log(# law enforcement personnel+1)



Table 11. Solving crimes

Recovering stolen(estimator is maximum likelihood Heckman selection model)

Finding murdererscattle

z-stat.Coef.z-stat.Coef.A. Proportion of cases solved

1.260.0602.950.090logNumber of law enforcement personnel

-1.27-0.068-2.13-0.072Residuals from instrumenting equation

Isolation

0.830.0160.420.005logTravel time to nearest major city

-0.38-0.007-0.86-0.011logPopulation density

Location and province dummies (Fianarantsoa is omitted province)

0.110.009-2.67-0.130yes=1Antananarivo

3.220.300-0.54-0.037yes=1Toamasina

2.350.272-1.43-0.105yes=1Mahajanga

0.520.044-1.19-0.058yes=1Toliara

3.040.471-0.05-0.005yes=1Antsiranana

0.190.005-0.44-0.006degreeEast

-1.83-0.036-0.18-0.002degreeNorth

2.291.7160.850.411Intercept

B. Selection equation

Isolation

2.950.1170.010.001logTravel time to nearest major city

-0.03-0.001-0.03-0.002logPopulation density

Poverty and inequality

3.903.4980.540.539logAverage household income in commune

1.902.7462.033.478shareHeadcount index (FGT0) in commune

3.115.765-0.33-0.690indexPoverty gap (FGT1) in commune

Location and province dummies (Fianarantsoa is omitted province)

-1.01-0.1971.340.308yes=1Antananarivo

1.880.407-0.61-0.152yes=1Toamasina

0.370.1122.511.032yes=1Mahajanga

-1.90-0.346-1.58-0.354yes=1Toliara

-0.15-0.0560.930.407yes=1Antsiranana

-4.33-0.218-6.02-0.413degreeEast

2.650.1043.570.167degreeNorth

-3.88-48.374-0.53-7.394Intercept

978978Number of observations

513709of which uncensored

The dependent variable is the number of cattle (murderers) found over the number of cattle stolen (murders).
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