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Abstract

This paper aims at examining the question regarding the extent of the relationship between
geographical diversity which individuals possess in choosing their residence, and institutions’
efficiency? This relationship was thus far examined by indices of school efficiency which were
based on students’ achievements and expenditure on education per student in a particular
area.

This work offers a new perspective which conceptualizes the taxonomy of geographical
modelling in the market for education. The magnitude of this relationship will be analyzed using
an innovative efficiency index which contains more accurate information about school
efficiency. The novelty of this index is that it contains information on the demand for private
tutors in the area; we wish to exploit the demand for private tutors as a signal which provides
additional information on schools’ efficiency (Ceteris paribus). Previous efficiency measures
did not contain such information.

In addition, this work shall construct a mechanism which will enable future analysis of
educational geographical diversity not only in urban areas as was customary thus far, but in
rural areas as well. This mechanism will allow researchers to set up artificial geographical units
which are comparable to metropolitan areas (metropolitan areas are more homogeneous and
straightforward to depict) in regions containing a number of villages or small towns which are

more difficult to depict as units therefore more difficult to compare to bigger cities.



This study analyzes data for schools in lIsrael. Initially, the degree of diversity of each
geographical unit will be rated. Subsequently we shall create efficiency indices, but in addition
to the usual measures we will create a new index which contains new information not available
in previous indices.

This index will be constructed using an Econometric procedure called Excess Function and will
allow the exploration of educational institutions efficiency from a new perspective — by
characterizing the background variables for each region we can predict how many private tutors
ought to be in each geographic unit. The index will assign negative score for the efficiency of
educational institutions in a specific area had it find more private tutors than it predicted
according to the area’s background variables, and respectively a positive score had it found
less private tutors than initially predicted.

Finally, we will be capable of examining the relationship between geographical diversification
and efficiency. At this stage it is essential that we use an Econometric procedure known as
2SLS which enables the investigation of these questions even in models with Endogeneity (two-

way interrelationship between variables).
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99010 ,IMNI DN DONDTPNR DINNY DOVITIVON 90N ,INNL DITHRIND 190N 1) DMVIA
LT IMNI DIBPINA DM NIIVNT MTOII DITMYN DOPRDTPR DINNY DIVITIVON

990 N3 MDY DPTIN NN
0D NYTY D51 PN DMVIIN DMNN 90N NN NYY I20IIN MNVNNIY PO NNINY INND

P YY NN TA91 MOYN NPONN .YV DMWY DINWNN 29 DY PY 993 PPV NN D1V OMNN
JPINNN X PIYN P> 12 TN WHN 1PN

- MDD ,ZPOMIN PN NPIANNND PRI N (DMVID DINND PIN WIPA) DOV WTINN MDD TN
NN NWNRWNRN DN IP DY INPIND MAXN WX (1) 19010 N»OININ YapIY Y -n Mnvn

D95 DY DPNX MINI 190N N 190 NY POV IPDON AURND D1V OMNIN INY YW DT INNOY
NI TONY NNHNRNNY ,0OPY MNG NINIY 190N YN ,7PODININ PN INY NMIAN NPINT NNV

.(1 ©vIn 1.4 N9DII NONT

excess function D'XIp IT NO'WY 2
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N2 ,ANY MAN AN 190N HAPY DNIDN MINY D5 .5ApMV Y -N MINWN 1N 19D YN MDY DPTIN
9N DT NI 901 N2 (VINMN TIVA) INY MAN DPDY XINY DD .0 NING DN N NI 190N
DWW

$VIMIVDIN NINWNY Y NPT
MTOIN NN NN (cov (X, u) # 0 99 ,MMYLN DY DNINN TIDIIN THNVNIY NTIIWN) NPINTIND

NWHNNYN (2000) Y2011 OYVINTIVDIN MNYNI YHNYND NNIN N1NN) DXDPY KDY DO0IMD 1PONIN
M2)12) % NONY PITAD ¥TD (NMINY) DMYIL M) YW (Y MNWN D) XIPIN) FDVINIVDIN MNYNI
DPIMNN NYIWNN NX DY970IN 1951 MDY DY KD TR MINN NN DY DOWIIWN DMYIV

L1999 - MWD NN P2 WP PRY IRYI NIYNI NPDITIND NMYL NN NN NIV ONTIP OPNNH
(MTINKN 12 MINT W DIINN DXAVIND NI KXY HPIHIY) IN2D NPIIVON NN ¥ DN MIINHDA D)
29 1Y 9N 20PN DY NIPNN DV HTINA TMHNIVIND NN NTIND IRNIN 0O PN RD 19070 N
4901 N2 NN 9N NNHN BN DININD - NPMNTINRD NOYAD NONMNNY INKD NYDPY NRIINN HVA
959 ©2919) D28PN DNY 1PN TYNRI D) 1IN DI 1N

SY MY WaYN KO TR DX PIADNTN DINWNN DY ONIND XIN 1OV /NP3 N0 717 OV YN MINVn
(Pearl, 2000) (Heckman, 2008) .>51032170DN MNWNRNI YITIV ¥35 7101970 MWNN

ND TN NN DY WYY NI - Y MINWND RINDD NYNN TONSPHRN MI0N 1 7Y OY TTHINNND 2T
MNMYPY YHRN DD AN POY N INYNY Y 7D O NDNN : XIN JOIND YNINd 9270 MDY DY
A(PYNRI 25V) 1Y NOONT NN KD TR MWD

Choice = a + BrypcType + ¢ (1I)

NN YMIPXA ND PADNN MINWNN 1PN ,NNA 1N YN NMDIIT NN 920NN HNYNN IUNRD
77°N2 NMNWYN N ATYN IO TINHD MWD NPNA P IWPN DX 7MPIY TYPNHN NYD MNUN
112 INWN NIPNIAD NYPY NN 9510 NPPI NMYOLN .ITYN NPDND DY NIYLN PN WTNN MNYNRN .WTN
DD 1PN PA WPN DX INAI I XN 2ADWD DI NN NYI .1IDW DY INI ¥R P9

MY N9NA 122 YVWPN NINA
: (W 25 HTINN NYDINN

Efficiency = a + ;X1 + B, X3 + B3X3 + [4(Choice) + & (11T}

NI X3 )NV ON INWN YW MOP NN X, ,DPRIMPRPIID DINWHN DY 0P NN X1 1 P2

TOININN OMAPNY NPINN INKD NPNAN MNWN N (Choice) 197X DPINMINY DINWN DY NOUP)

JWWUNID 2Dva
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PNVIN

OIDON TPNNRNN .IV0 M MDD NHNN NN ,HDD2 DN ,NTN VNI PITAD NN APNHNN NIV
YR 20 DY TNYY YRR NTIPNN .MMWY 521N 190 YN P2 MIND 7D NIRIA - 120 TN - NONIPN
)

MM YT 5Y MDD YTN VADNP MM’ NIN N NTIAY SONNINN VITND ,MDWN NTTNHY TWNA
NPIIRN NPV VTN DMV DXNN "GV, 2O¥D NININY Y93) D1V OINNY 4TIV VI NONPN
D»VI1YIN OV NN DMVIY DN NAXTN YIPIAN IR NTHIND IRNYNRN DY PO PN
(790N N2 MY’ TIHN

12 NP NN DY DTN IPN IMIN D Y TITHI NN ,DNNN KV NPNIN NMIVAN NTITNHY TUNI
T PN 191,7901 122D DT NN MDY DNIAD NN MMNIVAN DYDIAPN D¥NNN NND TV, 1m0 —
.DYDMPN DXTTNN DY INNYND XTI NN DI 1901 NI MWD UIN

Sy NDINN TPNIRN NNAD YPIN AIPNNT .NPITHN NN I DPVNIRNN N2 1D MDVN 1Y IPNND
NP NYNRYN DRIY TUND TIPINN DT TED MDW HY NNV DX DINIVIDNP NIYININI 1DV HTIN
S MNYA2 MININNY NNNN N NTIAY ,0IVY N2 NPT SYIPO MSONN MOYNY IWINOY N2
STIN HY TOPONIN DTN TID GTIVN WIPIAN NYIPNN MM T DY — 9901 YN MWD WTN LIDHP
,(D2110 NYOWN ,NDION ,9WNY) IINIRN NPT DPDOVINMN DOPDMNPRIIID DNINVN 2 IWIPN IPNH
MY ,OVNY) DNY DMININY ONINWN ,(MDIDNA PN XD SN TTH ,OUND) 1PNV OX NNYN
MY SY DNVPITIN PIAY L (WNJ 790N NI 90N ,NNPNTY) NN DY DINOVPITINY (NN

TION2 TPMINRA NYNINNN NRIIND MININD NDVINNRD ONWIIN NNT P2 DN, RDNTY)
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0>NOv)

1nov)y 1.3
YN AN PNIH NYNRY NN NDI NYD .OMNDN DN DY MDY NPOONI NPOIY NN NHoYS

959 TNNR PING P N Y3, M B; 112580 981070 NPODKN NYAY 1°95957 MY NINONA 9910719 1N 191N
— (Hillman, 2009) 5115 ovon —

JT,=MB; i=1,..,n (1
0N N T; -1 PN ANINN NPAONN § VID NAY NNYIRN NN NOVIND IR AN MB; 9UNd
Y PN NN INIIN N2Y DIWY NPIPNND INMD) 29D DIWN VI Y ,IMYI VI IMN DY NN
DN OMOWN TN DY DNDIINN GO NN NIXIND MNDI DY) NMAX NDIDN DY DIWIN — IIMVIIN 1N
NINY DY .TI9) DN DMNIYWN IXINN DY DNDIFNND VYN KIXIND NNDN NI NDIIN DY DMV T M)

SDVDINTV PRI NNV JIIND YIDNN ININNNI DOIN) TN, TPTIND DNNDI 29D DMNHWN 0D
(Hillman, 2009, #m5» 17X NWYNO - DX MOTYNY NN NIV 12 INON TN DY 1171 1T DDION
NOIWN DX MDY N (MDY NOYIN) DNDINN NN XD YN D NN Mt 97 pp. 151-152)
,72095 .(T;) DORNNN DNN NPV IONON 1IN ONIN MODNY N, AT 1NN 20D (MB;) 005980

DO NN TN (First best) o> 10 1t ng
TN TPATIN MWD IWAND NXIT MY, NIV 1IN, DINIIN 2 NNNON IMIPHN NMIYI D ,5UNd NN
NDIDN Y 12INIY .DON TO2 MWD DMPYW 100 N1N TNN PN MDYV N SN 19D N1 0I1N2
191 RINY N2 NDIDN PYAYY TIYa 01N TINN HAPY > TD MWL DOPY 70 DOV 191 MO NN N2
PIDOW TN TPYIRD NOYVIND NN D) 591D NYNY T8N DY DIVYN) O1N TN NIY DOPY 30 PI DHYH
MIVNI TIAY 1091 NMAX NYIWN DY P 1IN DY PTIOYW TON NOVINND NN O) TN 01N YT’
,N2I0) NYOWN DND NNMN DN AUND AN 112D MDIND AN XD MYIN Y35 I MNTpnn

.30 D122 DN BYYY TN NWHYIZINI 70 N2 DN DOV TN )2INT ,ONTIY 29D (12X 22)D NNXNNY

.DYNAOINDN TIONN DY TPNNND NIVIND 295 DOWN TR DI .55 PINI M

LDXANIVN NP 12 12D ; DIXIT DIVIDN PNDX NI HY 11D IR IMKN MY 201, M0 DN N0 YT XY 1390 Nodw 3
.(Free rider problem) mYy> 901nY NN D) NNXAN

4 preferences revelation problem leads to inefficient Nash equilibrium in which there is under-supply of the
public good.
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995 0PN TN MY MY DD OOV 191N 7PNN NN ININ DIONXIY NN OX J2INT INY 7PN NN DN
0NN N2ND DIDNI NNNN INIWN D YT XIM 1NN NI DY D90 RIP 1IN ./ IMIYIN INNN
NN JINIYIDIAN 19N (D9PY 70) TPTPHIND INIIYNN NN MINN INIVN 7D MAND 11 . PDY HLPY
100) YITIY DHRNY INHPN IR N12IN2 NHYIN JIRT DY INIVN ONDY IPNN NONIN DIV D PRY
NYNYY MAXY JN) 0N DOWY Y521) DN TINNND NNMD DIV NXIN T NIV DY IXIVNA HVY (DOPY

J2INAD NNT N2IVN MY’ 1IN2
NN NN MYV N0 )19 OX XOTIT.DMINDX DN NI NPNOYIN NN NIYINDN N ROT
DINDNI N2 NN AN NI TPIIINN NIRYY NIDN NONT .7PNNNR DY DX NHLN MY
NN NOWIN DY NMINGIIN MV XYNA 1IN NININD TN 1K NN IMINN T290 1Y .NINMIN
Y2XDINID NDMI YT DY NINT IIND YNNI NN NIVIA P INPIIIN NIIX DIV TV NINTY U2 NovIN
99 XN NN NIV N NN P9 NNV IDINA MOVNIN NDMI T DY NNT JIND DXVIONN N1 ONX .DND
IN,ININN NN DI DX YD DNV PN D27 7D NNNY 2D ,AININNN DY OLINRD NN DY NN
V> TINY D) T ,MNI ONPYD 10D ONNNRD NNNN NN DNOY SWIRD NNIN NN DIIYN DY
199 .01 MIOWNNI TAX 9 DY SYWIRND NNIN INND NYTO NMIVAND PN NN IXIN DY D17 DIMIND
NN INDY NN NN INDINN NN NN PADY NYINI KD — PIV DY NPN DPNDN DMININ NPION

.DIOPNY DMIAVIND NOVIN

(Hillman, y2>v 5w ynnn .(Tiebout, 1956) »wTn 1171220 DY IRPIINN PI9 WS 1956 MvA

112 777 MY T . N2AVNI IMN NNPY XOW DN WOw DN 7w Hwd pr o o 2009, pp. 178-208)
,NT2) NDIIN VY — J2INT DTIPN NIDDNN NTITA D1 .90 XY JI9INI DMNKT NN DIDHIN DIVIN
DNDN MNI DPHRNNY VIINND DINIT PYHYI JINTYI 7 IDIN 1DV .IN NN NDIDNN DY )WHY)
DIV 73 NP .(NT NIND DIVIND DY DVINN DN NI I TINY) 12 ¥ DNV DMIXIN DIN O¥PTI2 ON
D AVINM DXM2) DXDM DYVIN DY — OO MM KIPI THX NIN .IN2D DNDAY DIINN MY P9
TR TIND DYIINI DIONN DYINNL — 7ODIND” NIPI IV TIND NN 1D DNV DN DDAPNH
Y N2 1INV 1D ON NNINY 112 .1 NN DN DY DXIAVIND DIDAPNY DPNIINN DIIXIIN D)
DIXINN NN NXIINA DXIAWIND 1DV IIR,)D 2D 1IN DIIRN IND IND NYNIY IDIRY 7DD YD IN1a
MY 1991 NON DPNDIN DININ 1N1NA ONPLY NYDIPHNN NDMHN NN NXY LN DI DNY DN

POV ION

19 1nn 15 My



DINNNIN DIPNN NN INA TN 9 7I) ;902 IN2D 9157 DTN DN DNNN MMPH NN WV 12D 1DV
YTININ NOWN T DY PYAN DY PNIND TWIND 1200 1NN (PMOTYN ONN NYIN DIYA 7o) PMOTYND

2iMB; = MC (= T): v
DYPNA NN PHNPID) MMPNRN MDMIN NN 1Y N0 DINYY DN I DIPHN NN DM NYHYI 1IN

TAN DD .00 NN T DY DNN NN MIONDIN 19IND DNOWM ,(1INY NDNN IXINN NN 295 D) 199))

P
12N INDIN NN PAD WA P 079 55> 5y 09wnn onn wn T AN T =~ 1211 on DHWn

NN HY NPIONN NN DY T INY NN NN NIMIPHRNN THN DI .0IPNI DXINN DIVIND 1900 NI N

VY OINDNN
,INT DY NN NN NMYID SNTHY DTN PXNY PNIND ANV TN DO NIND XN 1DV DTN
NIIPN DY NI 487 YO NN STINNY NN INTHY DTN NI THIDNMVNN MPN 1DV ITINI MWD

DYYY PINYN NXI XINY DO NDINN DMINNN DPNNND PPTI DIRNNY DIPN NNIAD THX DI TWIRNDY

.Second best — >0 11IN91 19910115 DIPHN YN NIMNDY PN I ,DPHY

DV DYNNY VIPXA NP - 2 NOD) 1.4

A

7 1901
2705 7w M

¥ avnn

oInwYn
09201

1 DvIN

NYIMNTIN-3N30I 1.5

ININ DRNYNN DX TINND MINIIY M)
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y = BO + le +u (Z
B1-2 DO YN YININ HAPSY POININ DX NN NN DY L7 D DO YTOIN HAP) ONININND U - X DN

: DYNIN MY DMOPNNY DX21N Y MINWNI Z MHNWN VRNWND NN DY .Z 19 XIPI,WTN MNYN TI0N)
cov(z,u) = 099195 PINOPR NPNY PN Z =

cov(z,x) # 092195 ,Xx MNTIRN MNWHNN DY OXNINND NPNY PN Z =

IUND PDIIN DX DI WO OX DYV DTINT 1D MDWY 1PN P AWPn DTN DY NIpna
,I0N NN DD 11N IRNWNN DY 2)NDIN NTINI NXNNI N7PNIN 120N NN NN MWD
MDY NPIN NXT .NNPNXI NOIY 7NN NI NN MDOWN DY NNAN NYIWNY DIDIAPN 1PN DD
T9) DD N2 PPN DIPYN 1IWN» DYDY 99D N2 DN DIINN YD 19N — NNNYA NIPNIAN DY NYOIVND

.M DY NYAVN MWV RN

DY INPD NN NN AN THO —NOD) 1.6
919 9N OTR YO ON TN DDIN 1D MPAN DMNIND DININN NPAON YD DINN NN IV 57

DININ DY DMV DOIND DI NNNX NPTHIY 1IN INDIIND PMITYND NIIRNNN TIMPHN MYIa
95 DYYN )Y OIIN DXAVIN NIYY DMIINNND N2 7DD DN N INAY J2INT 2D M) DN
7O YN TIMIND NSWNNN .NIVA DOPY 70 — DN NN TINNN 1PV NOVIND DX TIVID XINY
D) ¥ 7O9INNA DN ,)9IN YNNI .DYPYW 700 DY YTV 1XPN DY TN MPIAVIND PADY NYNDN )0 DN
.DOPY 300 HY MY DXPN DY INDN TINN MIAYIND PADN 1T MY D PPONY 1N DXAVIN NIVY 1D
NNDY SNV MINYNI NNV PV 1Y DN DNV DPNDY DINI MDY NPND TN M NDINN 1NN
125722 INT NYIY NPN NINY 1IN D210 NNV DN MNDXN TINN NPAVIN DD PADY NINIYN NON
PDYINNA TWRND TN 1V NN TN ODIAPN

,02195 NNT 112 NN TIPN PIOY NN NONY NPINY VIONN 7PIV P NPTH ,TID T ,ONX
0915 MY TN PADY NMIVAND 1P ,NNTHN DIPNN PN TR IDAPN> OOIINN TIONN YDNPN
DV DM NIYD 7O DINLY MIVIN DY TNONRD NIV NN NI KD NP TNHN O] OIIN
Y12 5 12NN TOIMINN MW 19INA DXDAPN DN IMN TINNN M) TN ONY NN DNYA T52) ONYTD
OWNNN

PON .0IPN Y52 DNV DNPNI NNNX NNY) NYA DINP DTN NYY RO )D DX MININNL INSIND
JPDIPNRN MYINN YN IPINT,(N1TH) NITIIIN MYIND YN DINNN NITOIN DIDIAPNY DIPNIN

.DDD12N MND DXNIN TYNRND DI 1NN TIMPNRN MYINND DX52PN TN DXODIN DIXNINI MTOINN
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TINN PADY NOXIIINT MYINN YNNN) DMY DX NINA DXAVIND DDAPNRY TN P2 DX 1IN 13 12T

AN D30 MY HOINDN
M52 DYAN T DY 52V J9INI DXIXNY DIV NN JIRD 17N NIIINN MWD PN 3 WD 1NN
TIPND DM AN DXDXPN TN 7PV PI NPTH 53 MAND I 00D .OMNMY DMINN HY NN
YIVIND NP DM DIDN NM2) YT DY NI NYR DXDNPN /O DINIAD TIPND IWUND 7DV INNI
P2 DXIYAN YD MAND I D12) W TPNIIN DY NPTN DP0NY DI ONN NN OOIN 7O MW INIY

9009 1INNVNY RY DN
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