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Abstract:

This study aims to find the role of local collection in enhancing the financial
independence of local communities by measuring the impact of local taxes and fees
on the"Equal Distribution Grant" provided by the solidarity Fund for Local
Communities at the national level during the period 2010-2020,Where the descriptive
analytical approach was relied on and followed the panel approach in the field study,
the study reached a set of results, the most important of which were: local taxation is
one of the most important sources of financing the municipal budget but it is
insufficient to achieve its financial independence, the presence of a statistically
significant negative impact on the grant of equal distribution on the variable of fee
collection on professional activity while the rest of the variables (collection of the fee
on the value added,collection of the sole excise tax, collection of the real estate

fee,collection of the cleansing fee)does not have an impact statistically significant.

This is due to the fact that local taxes are unable to finance the municipal budget as
they still depend on government support in the form of subsidies and grants and thus
do not achieve financial independe. The study made a set of recommendations,the
most important of which are: The need to support the financial independence of local
communities by raising the rates of taxes and fees that belong in part to local

communities and the state.

Keywords : local taxation, Financial Independence, local communities, panel models,

municipal budget.
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2 Silvio Rendon ,Fixed and Random Effects in Classical and Bayesian Regression, oxford Bulletin of

Economics and Statistics, 2013, p461.
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'S.C. Ahn and P. Schmidt, Estimation of Linear Panel Data Models Using GMM, Michigan state
University, USA, 1998, P3.
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«Breusch-Pagan LM test»

Source: H.M. Park, Linear Regression Models for panel Data Using SAS, Stata ,LIMDEP and

SPSS , Working Paper, The University Information Technology Services , Center for Statistical and

Mathematical Computing , Indiana University , 2009, P4.
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Test de Fisher
Fixed-effects (within) regression Number of obs = 847
Group variable: ind Number of groups = 77
F testthatallu_i=0: F(76,764) = 12.24 Prob > F = 0.0000

dpcayill mby S dieg (0.05 (e J8 prob=0.0000 ) of i slad) PlA e Ll
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2 M.Goaied et S. Sassi, Econométrie des Données de Panel sous Stata, Institut des Hautes Etudes

Commerciales de carthage, L aboratoire d’Economie et De Finance Appliquées, Tunis, Mai2012 , p37
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Breusch and Pagan Lagrangian multiplier test for random effect

MP [ind, t] = Xb + u[ind] + e [ind, t]

Estimated results:
Var  sd = sqrt(Var)

1P 1.41e415 3.76e407
e 6.63et14 2.58e407
u 6.83e+14 2.601e+07

Test: Var(u)=0
Chibar 2(01) = 1013.22
Prob > chibar 2 = 0.0000

1013.22 Jon <pd 3 530S LM dad o s el dacasall ) e ol
oa Sl Hy Ljpall il iy o diles %5 (e JiI (P-value=0.0000)JwiaY )
laolee A Alad) A jdll Jsds cdun il dalad) JEY) bty Shangll G cplil plasdl e
idenl L) sa(REM)aslpdall il z3sai oy cclangl) om o sn (34 llia

il

-

«hausman test» Olawsd JLIA) 3

Llaal JeadY) ga Adlgdall chill Z3sa z3sai of Giladl HLEAY) (e GSE e
«estimation withiny autll JEY) #3sa n uall Glawsd Hlad) Jexius il
o 1385 cadgaill allae G Alad) Gyl e 13ag («GLS» Adlsdall JEY) ~3saiy

Ll adall

! M.Goaied et S. Sassi, Op.Cit , Mai 2012, p37.
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Hausman fixed random

— Coefficients —
(b) (B) (b-B) sqrt (diag(V b-V B))
fe . Difference S.E.
TAP | -.0235049  -.0160881 -.0074168 .0047535
TVA 012215 041273 -.029058 0193678
IF0 | -.1010591  -.1098874 .0088283 0114131
TRGRL 0492628 -.0008843 05014m 0287374
TF 1738114 L 1444814 02933 045344
TA | -1.069918  -.9275846 -. 1423334 L3571102

Test : Ho : difference in coefficients not systematic

Chi2(6) = (b-B)'[(V_b-V_B) * (-1)] (b-B)
= 17.81

Prob>chi2 =  0.0067

>510.0067 (gt Al g IS Jlaind dah o) Jaads ke dniagall Al DA (g
Aaad) docajdll Jsdy djpall dnzapdl) () i addes %5 @ 3 GV Disinal) (s5isn
Jaf) sa (FEM)anlll @il 2 35as of Waslia

Aaptl) sy il 1 SUY Gallaal)

Do (B sl Dlall oo didatg Ay (A deladind a3 2Dl 3gaill st g
) Jseasl) 5 (Al B 2aga pladiad b Jicially cddad) cile Loall L)) 4D
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(MP) (ggbuills s gil) daia il ial)
Prob Coefficient Alfial) & prial)
(0.000)*** 4.52e+07 (C)tit
(0.000 )=~ -0.0235581 TAP
(0.266) 0.0520899 TVA
( 0.039)** -0.1181768 IFU
(0.595) -0.0656957 IRG/RL
(0.159) 0.2272982 TF
(0.373) -1.006372 TA
847 847 dlanial) cillaadal) 2
77 77 i JS B daabaiall Slasgl) 2
(0.0000) (Prob > F)
0.57160896 rho
LSDV el sl
*P<(.1 ** P<0.05 **xP<(.01

Stata 15 Zaay Glajiae e lalaie) salac) 23 1 juaal)
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L anyl sl (ge Agske
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Levin-lin chu (1993,2002), Harris-Tzavalis (1999), Im-pesaren-shin (2003), Breitung
(2000; Breitung and Das 2005), Fisher-type (choi2001), Hadri (2000).
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lwww.stata.com/ (xtunitroot-panel-data unit —root tests ,p:1)Date 2/08/2021,heure 16h: 09.
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I'C.Nell and S.Zimmermann, Summary based on Chapter12 of Baltagi:panel Unit Root Tests, at the

department of Economics at University of Vienna,Vienna, June 2011, p2.
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Zisalll Clpiial Sangl) jda LIS il :(23) ad) Jgaad)

(HT(Z))Harris-Tzavalis J.3a) aiial)
(P-Value)Jlaia) 7 3.8 dilasy) dad
0.0000 -3.9021 0.6372 Sobadlls ajsil) daia piia
0.0000 ~4.0660 0.6324 (al) BLAD e aua ) Jpuaad e
0.0000 ~22.1235 0.1103 Gl ael) Juant e
0.0000 ~12.3703 0.3923 OSeall (Ao anl Juand e
0.0000 -9.5372 0.4742 Bas gl Ladfjad) Aupual) Juant picia
0.0000 -9.1715 0.4848 daall o dupdal) Juasd  piia
dylie g9y isa lay)
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stata 15 zalin Guh oo Lilasy) dsllad) e alaieYh @ juaal)

sosudll) ca @l daia (sae Al ) Gaage Harris—Tzavalis jlasl )

Harris—Tzavalis unit-root test:

e Hj: panels contain unit roots ;

e H;: panels are stationary.
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malin b AU dadedll Ja) a0y Jgaall 3 dsamsdl il e Jsemsl g

:qun.i L@:\L‘— d.«a;:mj\ C\_;Ituj\ U d}l;.u.u A,-,Af Lq_.}é} as LAC— ‘):ula dﬁ «Stata 15»

il Blaal) e all akial

Harris-Tzavalis unit-root test for TAP

Ho : Panels contain unit roots
Ha : Panels are stationary
AR parameter : Common
Panel means: Included

Time trend : Not included

Number of panels = 77
Number of periods = 11
Asymptotics : N -> Infinity
T Fixed

e« juall gla (P-Value) Jlia) ded of Ll codlel daiagall milill DA (1

Byficae i) of Laslie S ALad) A il Jsdg &jheall daajill (b iy

(Test for Multicollinearity) il sl jLas) : Ll

Al clhnd) e G dgadl) AL gl el zisalll alles ol ddee ()

A Abd S5 ce e s Legia e (8 O Gall (uitie O Badad) ADaIL dalig

Bl Aladll ADL aabi Al sda B cpywie e SV ADle dsm dieg

Je ) G «multicolinéarités

13 a8y 3aldl b daiage (gAY i) il ¢

I C.Robert, Performances d’Estimateurs a Rétrécisseur en Situation de Multicolinéarité, Annales

d’Economie et de Statistique, N°10 ,1988, P98.
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«parfaitey ALKl Lball D) aaxiall Lhadll Gl e (pes Gn Goall (Ko
V) s L dliied) cibusniall sl ola I8N AWl i cqpartielley duiiall Ldadl) 28kl
e () e angd Aull AW 8 W gaY) dsed) clpund] ALK Ll LS5
Al &“_i\).u_\.a*w Bac ji e & d.._\'.'\jém*)\ Lﬁﬁgm
dles Ligine o Ule 55 dgall diieall clysiall Gu saiall dgadll dM) sda
A Bl (DA (e A pandls (Karg oz dgaill

Scl}aﬁ\ <y yakal Cd}uﬂ Z.A:é PRCOV i

(g isaill allal AZ Jlae plu) o
cdiye 2l Jalea dandg cdagina 8ty caagine laal s el
O 822a%al) pladl) Al gag (530 el] G (uydige o Gl a8 aldie V) Saag
o S a5aly «VIF» Cplal) adi delae 58 Jo¥) Hdgall gz 3paill Aliieall < puiiall
e o Sl e Jiise el cplall sl Jalas dasd il 136 c«Tolérance» Jaludll day
e o) plima) oSe Al ol G (1/VIF)0.1 oo 8 dalucl) days Jlad) s (10)

A Aiee il puial Lhd ADe V) o Lo sl

slhe] &5 all Zigall allea i Yol caag eodlel L3 L oAl cpydigall oy
Ao ydsey bl adamd dalee (0 IS Cluad «statalSy zelin 4 Lawliall deaill

((05-04) 48y Jsaadl b dncgall 2l il e Jomats *Jaluc

A1 A Galdl Sl Lesall cilghadll JS i jedl *
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AEial) Cfptiall JaLudl) Ao iy Culil) adudal allas gy 1(24) ) Jgaal)

gl
1/VIF VIF il

0.185747 5.38 (IFU)52a 50 L) dupuall yixia
0.266397 3.75 (TVA)dilad) deal) Ao anyll e
0.270185 3.70 i M) dad) e dupiall e
(RG/RL)& e g

0.613456 1.63 (TAP) igall Llall e aul skie
0.637590 1.57 (TF)@laad) ansll it
0.657267 1.52 (TA)oSA (Lo )l s
2.93 VIF Lugia

stata 15 zalin @b oo Lilanyl dalledl o alac) Ll dlac) (g 2 jhuaal)
10 o J i€ «VIF» ol ada dalas o of 1aadl (05-04) 85 Jsaad) Pla (e
O Ghal sl salh Gl o Ju 13 0.1 e ST IS dalall dapn dilaalls
Vs 73l e o BlayY) COllee DA (e @l aSh (Karg eiliinall @ rial

tob LS 135 0.5 (e Bl S cils
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Correlation matrix of coefficients of regress model

Correlation matrix of coefficients of regress model

e(V) TAP TVA IFU TRGRL F TA cons

T80 | 1.0000

WA | -0.2918  1.0000

IR0 0.1321 -0.4257  1.0000

IRGRL | -0.2159 -0.1802 -0.5515  1.0000

" -0.1292  -0.0746  -0.2509 -0.0275  1.0000

| -0.0624 -0.1324  -0.3725  0.2059  0.1994  1.0000

_cons | -0.2010 -0.0601 ~ 0.0027  0.0195 -0.1975 -0.07¢5 ~ 1.0000

«Test for serial correlation» ghﬂ\ Cf"\l“ Jalui ) lad) <Gl

G535 (@l Cala¥) dad s ) 35 Bl ziles 8 adll LlojVl JShe seag
o b diey s 4 Uaal o of S LLaYL saliy (el Ji i) dlee mil
5 L Gldaes (ads Lad chLaa¥) al ey Gl L 55 b laall aa ae dle
ABal) 8 daagall Jlaaty) Asles o abllas & adie) () (wooldridge 2002) _las)
3.,
Yi=a + Xic B1+Zi Botiti+ iterrrnnnnnn. (01)
o Aatiye elad¥1 CulS 13 Lo Ay ) I LLs Y lasl BIA e Ciagd

t#s IS E(egieis) £ 0 :Lgi azl) Lgicany

I D.M.Drukker , Testing for Serial Correlation in Linear panel-Data Models, The Stata Journal, 2003,
pl68.

2 M.Chen, Panel Data Analysis, Department of Finance National Chung Hsing University, 2013, p2.

3 D.M.Drukker, Opcit ,2003,p169.
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spdll DA (residuals) sl baliy) sae s} e (wooldridge 2002) dayh aaias

;300 ABal) dncagi Lo 13ag ¢ oY)

Yit- Yie-1=(Xit- Xit-1) B 1+ Eit- Eir1
A Yi=A Xit B1+A Eitevnrannns (02)

O ALY Ay Jolan @) zagaill allae i Gl Jols (01)ad) a8al) PA e
(g oall Gatd A Alfieal) ) patiall juas xe B2alg daia) 858 DA Ul juaiall & yaas

Bl dad e Jyemall

Abish Ayl 55 (566 L Gada LAY 13 o ol Jlaall 138 8 byl any llia
Slo giad Al ciliall Lually A @ i Vs ¢(3w 30,0 20 l$>) «macro panalsy
ey 3 Uiy 858 f Cus Uiay & Jall 8 L Jie c«micro panals» 1§):ua§ daia) B

gl

DA e djpeall dpia il daa (53 Ay ) LEaY) gy
¢ N Blo)l aag Y :Hy

Al 4 210 b)) aag iy

A il e Uloand alindl b AU dadell J1a) 2ay

' O.Torres-Reyna, Panel Data Analysis Fixed and Random Effects Using Stata (v.4.2)Princeton
University ,Décembre 2007, P36.
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Wooldridge test for autocorrelation in panel data

HO : no first-order autocorrelation

F(1,76)=  42.701

Prob > F = 0.0000

O J8 Al Ll o) s S LalopY) ASEe e L) e i DA o
O Sl zasaill o Lalie ) Absall daia il (ol djieall dpcaill (iad) o ailey 0.05
RENERESNEIR

(homoscedasticity test) eUadl) b (uilad LA :lay)

Slia (5 ool «heteroscedasticity testy asgter Uadll cplall cld pe J<he Caymg
LAl Al aniag Lo 1aag cUadYl s 8 (syaen sl

E(&%)=0".......... (01)

Lokl il e AShe e RASI) HLaa) il peiagy U gaalls

Okl il ate Aia oo RSN Ll il 1(25) ad) Jsaad)

P-Value LAY dasd JLasY) g4
0.0000 61791.51 wise Modified Wald test for group
heteroscedasticity

statal5 clajia e lalae) salac] 23 1 juaal)

' P.G Barnett, Econometrics Course: Cost at the Dependent Variable, Health Economics Ressource

Center, 2013, p8.
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0.05 (e J8 &dlanll deill o cplall @ld are ASE o CRiS) ladl il el
o Sl zisaill o) laolie Al ALl Al Jsds dujiall Al (b S Jllly

ol el aae AlCA
(cross-sectional independence) duia ) adalial) Jaliy) Lad) :lald

Loyl @lia Ja ddjed (pesaran CD Test) HLidl ahaliall G SN JaldyY) Gl

Ayl adalial) Jalsy) A dgag G Abad) Laaydll Lol (G jel) adaliall Lol
‘Z\,pa‘):d\ tLLEA\ Ja\.ﬁ)\ A 29D9 pde :Ho
z\g.m)d\ C.LL&A\ LL\S)\ A<léa Q99 :H;

A il e Uleand alindl 3 AU dadell Jla) 2ay

duagml) pdalial) Bl LGRS il :(26) aby Jsaal

P-Value JLaay) dasd JLERY) g6

0.0000 12.216 Pesaran test

statal5 cilsjia e lalae) salac] 3 1 juaal)
Lad o) LEaY) dam il G pel) adalid) Lol Al e CRESHlad) il ek

A yal) adaliall Lol A€ (g ez 3gail of laslie Al Abid) dua il
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Oo sba (Al A #3sa) akall zisaill of ) Wleag dibd) blaa¥l DA o

Ayl adalzall L)) A g ol eilad ane Al ¢ 31 Ll ASa
el g dgadl) B (JSLiuall) pUadY) pranial < Ludlus

ol ailas aaeg I Lala Y1 Al e ilay Al LAl #3sa o) CadSl 5 ol
Glasyall Ayl alatialy GalKaa) dile da Jglaie Jally cdpnyal) adalaall Tls)l Aaay
dgjurad) eUad¥l i o Jand Al ¢((PSCE) FGLS—4)aiSad) dannall (gyical
zisal o) Gulad axe ASEey SN LlayY) A (e aliall il cclabeall

(FGLS=2)das,hll s3a o lgal] Jeagiall i) il cdnglil) 5l

sl ) ) deagill &5 «stata 15» zalin 8 4P calshadll ¢ Lilby

| Mantobaye Moundigbaye, William S.Rea,and W.Robert Reed, Which Panel Data Estimator Should I
Use?:A Corrigendum and Extention,Department of Economics and Finance University of

Canterbury, NEW ZELAND,30 OCTOBER 2017,P26.

1558, Gald) jhail degal) cfghadl) (S 48 el
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Prais-Winsten regression, correlated panels corrected standard errors (PCSEs)

Coefficients: generalized least squares
Panel : correlated (balanced)
Correlation: common AR(1)

Estimated covariances= 3003 Number of obs= 847

Estimated autocorrelations = 1 Number of groups =77

Estimated coefficients = 7 Time periods =11
Wald chi2(6) =15.30
Prob >chi2 = 0.0181

Coef. Std. Err. [95% Conf. Interval]

-.007036 .0015599 - -.0100933  -.0039787
-.0008456 .0265508 - -.0528842 .0511931
.0013867 .0355603 -.0683102 .0710835
-.068025 .0465722 - -.1593048 .0232548
-.0077682 .0593938 - -.124178 .1086416
-.4035983 .6879281 - -1.751913 .9447159
2.51e+07 1725900 2.17e+07 2.85e+07

oaby Wl gl diginall (ggime e i Jlaal) dad of Baad ko] daiagall bl o
pcy o) i B Guilat dsag pie Lalie S Aol daajill iy djheall da il
Lol I Ll,Y) A<ie agag

-(MP)
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-(MP) golucilly a5l daia ATl = dgail) cDlalaa :(27) @EJ Jeaadl

(MP) (gbucitls 2 sl Aalia Al aiall
Prob Coefficient el &yrial)
(0.000)"** 2.51e+07 ()l
(0.000)*** ~0.007036 TAP
(0.975) ~0.0008456 TVA
(0.969) 0.0013867 IFU
(0.144) ~0.068025 IRG/RL
(0-896) ~0.0077682 TF
(0.557) ~0.4035983 TA
847 847 Alaaioeal) clladall dae
77 77 L JS A daabiial) Clasgl) s
29.24 Wald chi2(6)
(0.0001) (Prob >chi2)
LSDV el Zas )k
*P<0.1 **x P<0.05 **xP<(.01

statal5 clajia Ao laldicl salac] a3 1 jaal)
s Laade S i) e cplid) pladial Lllgal) dhil) 3 Jolaie ST Auall el

g paal) Al b aal) adsall i (a0 W e
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Loalead) i) : laale

Llsdall Clinall Gl o2 by W mawd ) dpale U @lladl) e gl s llia
ls ««Kruskal-Wallis Test» _lisly «The mann-Whiteney» lasl leatl e SN
st e SLalll Lokl ClleY) 3 see cdbal dllia Ja Bjed Leahiiial Jolaia

The mann-Whitney test iy —Ola JLGa) .1
&b deadll gaps ol Lagdl Gl il ae pmaine G (520 Adjeal HLEAY) 13 aadiiey
Cua (Wilcoxon 1945, Mann and Whitney1947 ) lug o s Ol ) HLas) s
AV aainall o ST a8 ae Gaediaall aal Ja Aijee o HLaaY) 13 el
iy Lovie cball] Zaskall LY L3 (ptsa G llia o A yed delaiiad Jylaie Gl
L Arall lgadse
A1 Aaall Aucm il JLEA) Gyl e T3ay

¢Cpadgall 8 dadkall ClleY) 8 DAl aaga Y iHy @

gl 8 daskall ilileY) L3 CDal aagitH, @

Al 80 ol -

-

A ) e Ulass «Statal Sy el o8 LDl dadetll Jlio) au;

I C.A.Bella and all, Normal Approximations to the Distributions of the Wilcoxon statistics :Accurate

to what N ?Graphical Insights,journal of statistics Education, volume18, Number 2010, p 4.
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Two-sample Wilcoxon rank-sum (Mann-Whitney) test

obs rank sum expected

209 63534 51832
286 59226 70928

combined 495 122760 122760

unadjusted variance 2470658.67

ajustement for ties -94871.33

adjusted variance 1994063.72

Ho : MP(zone=0) = MP(zone=1)

Ho : MP(zone=0) = MP(zone=1)
Z= 17592

Prob > |z| = 0.0000

Lacapill iy Ll (ol cgindl (ggine o BB JiaY) dad o) el daiagall gilill (h
ol o dedkd) cliley) b bl Gia ol laalie ) Aol ducajilly Jatig Ljheall

oadls @l
e i A «Median Test> Jawsll loa) ok oo W) Jeasiall daiill aexs (Sag
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Median test

Greater
than the
median

no

yes

Pearson chi2(1) = 42.2436 Pr = 0.000
Fisher's exact = 0.000

1-sided Fisher's exact = 0.000

Continuity corrected:

Pearson chi2(1) = 41.0690 Pr = 0.000

dad o Baad ¢ua The mann-Whiteney [ lidl dai pedi lgle Juaatiall dagml)
b ) agag (ol cdpall dumll by ab Wiy %5 dsiad) 5iee (e S JlaaY)

-

Ccaally Gyl bl daskall clleY)
Kruskal-Wallis Test (ually JWSug < JLId) 2

Galad) HLaadU alaia) g8 (Alfie Caladiag Bac L'é.’Ua'.'\ S A e LAY 12 T
DOLEAY) 138 Adiang L wad (i gaae (Bt (g0 Auly e painy (53l mann-Whiteney
M Ny lgie S pas Dilsdall il e K de geadd Glily e

Ladidl SUley) goldt e pat Al dojpeall ducayill i o ash ) Laay) 13s Caagg

feh LS 1hag cpally Bpall bl o S A
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Hy :Usp = Uss
H; ‘usp # Ugs
A A s dncagadl Lally JlSug S dbilas) Dlel LAY adia
9 9 s J =9
12 k R?

TN =1y T 3(N+1)

H
scllaadldll JS&W N:dua

Al & Slball C)ll g gana (R

Jlaall Jlaialy 255uS Aslany) oda daid (5s<8 Latie lileY) (g9l Aucajp (imbyig ¢ S
%5 Ligiaall Soinee g i 055 L

e o deanii malipall (8 (ealy S S Jalae ity ol dalaial) daddail) Gadaisg

o

! EF.Acar and L.Sun, A Generalized Kruskal-Wallis Test Incorporatin Goup Uncertainly With
Application to Genetic Association Studies, STAT.ME, May2012, p5.

2 Idem,p5.
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Kruskal-Wallis equality-of-populations rank test

Rank Sum

63534.00
59226.00

chi-squared = 55.425 with 1 d.f.

probability =  0.0001

G ableyl o e pan ) dball Al Jel 2 dlel daiagall Zbll DA e

%5 Lgiaall s e A (P-Value) Jlia¥) (js€ cdalide Ciliall
Jwidll capally Jleall cbaly e S0 dadiddl cliall & GDA) S5y (ads Lad W
ClleY) & Gl dgag pe S daiil) cileagih Gyl gl ccaally qagiall (3ally

¥ dadzall

1648y ald) kil dagal) cfshadl) (S ddpeal
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oiadly Jleaddl —
Al sl e Uloast (Stata 155 galindl 8 L) dadatll JIas) 2y

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

obs rank sum expected

264 47424 46596
88 14704 15532

combined 352 62128 62128

unadjusted variance 683408.00
ajustement for ties -2915705
adjusted varianc 6 54250.95
Ho : MP(zone=0) = MP(zone=1)
Ho : MP(zone=0) = MP(zone=1)

Z= 1.024

Prob > |z = 0.3060

Ll gl %5 dusieall (ggise (s ST Jlan) dad of ool Jaadl daiagall gl (g
@ R LAl day adm et Al djdall dadaydl diy Abadl Luapdll by

cosially Jladl) cibaly G desiall cilileY)

o ainy A «Median Test» Jassgll Hlidl 3yl e L] deagiall dagmll mexs (Kag

Pk LS 1 casly duja dayn i SIS dales
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Median test

Greater
than the

median

1o
yes

Pearson chi2(1) = 0.9697 Pr = 0.325
Fisher's exact = 0.389

1-sided Fisher's exact = 0.194

Continuity corrected:

Pearson chi2(1) =0.7424 Pr= 0.389

dad () asdl Gua The mann-Whiteney loa) dai pedi lgale Juaniall dagmil)
COA) agag ade (ol cdlad) ducajdll (b 2 g %5 Ligiaall Ssie (e ST JlaaY)
Bagalall el Cgially Jladd) cbald dasial) cliley) b

Lo e deanti alipll  Gaally SIS S Jalaa jlialy Gl daleiall dadaill Galaing

»

250



(2020-2010) Al cbaldl G dlaad Bl Clily aladiul dsuld dul 2l Juadl

Kruskal-Wallis equality-of-populations rank test

Rank Sum

47424.00
14704.00

chi-squared =1.003 with 1 d.f.

probability =  0.3165

& olley) o Lo pat U dpal) duajill Jsd S ol daagd) Fbl DA e

-

%5 Lginall ssine o ST Jlaal) (568 cdaise Cilisall
csindly Jledll G ihaal) alsall sty b5 Y desidll lile ade

lleY) a5 o el Al el chlidl e lgle deaniall mG e B
lligh cdallall lgall i Lgd Gl Clbaldl 8 Mg ¢ aad) adsalls ADle Al bl e
O ddles mna (Sally Bine Ll Ylse lgle 2 Jands (goleail Flie b aags bl
DA e Sbald) e clleY) wii 4 adiag Ldaall Gleleaall Gloally oulaill Ggaia
ol e Bl 555 Jaee Al bl G ¢ gilagll Jaeall pe Lol 89 Al Jaaa 43l

lleY) M (e dfidin Al & il

Jledll cgiall Ciliabiy 3yl bl (e J< datiall CUleY! & (B 25ns pads Lud L
b ) dgag o at ) Al Gt ) ciliass eyl Jladdl calialy 135 «§,dllg

Aaskal) lileY)

251



(2020-2010) Al cbaldl G dlaad Bl Clily aladiul dsuld dul 2l Juadl

2l laay) Jaadl) -

el 847 © ) z3saill 8 dardioaall Gllaadlall 2xe o ) Joaall DA e Jaadls
e Uil 1y (Adle dilas) AVS 4)) dsiie el Ligiae dapy i X (77%11)
(0%) = s Jlaals 29.24 < ey allg (Wald chi2 (6)) < ausi @IS ally dslas)

Hoginal) (e Dlle dayy 4l Z3gall o (o %1 Lsinall (s5iase (e i1 Y1 12a
dad cplal G dlas) AV Al @il€ gl Bladl Lo sl e of LD LS
Li%1 (ssime ddle dilaan] ANa 4l Jgall Bladll Lo asl) e (g o (P>2Z)Jlan)
e Ay (Sl o anflly (@il ally diliad) dadll o anll juial daaall

Adlas) AN (4 agd 0S5 Al A lie gan) Chia JlaaY) Ja

rgabai®y) Julasl) -

5 ol il Al gl Bl e al) e o LDl gl Jeagiall @bl pgia e
Ol (MP) & aie juaall (golaailly ajgill daie e %1 Ligies dap die dilas) AN
csil) Aales daie (B (amleas) ) (g5 sasly Basgy Jgall Bl e sl jurie 83l
SiSly ball) mllal Luld 4sge sigall Lladl) e awll Jlicl <0.007036 — (gsbocll
ball didlae e alaeY) all Jiar sed 831 s2g daills duagaye duyall claly)
@lile] parads ) gk el Bladll e awll Jaee 8 palisil ol dus lall

bl dadll (i gl (gluals Ayl daie 8 dbiaie
gl ) el gaia ) & Al Cipha e dedall Lo sda a3 Cus

ol s s Apaly JS) 3905 A L) 85 pae I e Vg el dgfiual
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Gl o gl s by Sl i Y cbal cllta Gus i ) clilly (glaY)
Llld) ALY acd o aclay A3 LI sl 855 o) aled as e DI
ol ABLEYL o(ddaall ball) Jagail) jolian lgal G6S O uaty Cumy cidaall cilelaal
Wl o) AY aiysill DA e Dlad) Glelaall o Adball sl ayes dih
e pllS Cilpall (e dan ST e Alpall dgatas dus (Jile e (Taall cleLeally
Gt (s (B SO AL e Ayl el Jaal e dupually diliad) dedl
Wae pre @Al dgn Gas 4 0o 1B Jraail) Digeme e Aol o dlad) dlal)
Al o Cus Dlaall Lylge dagane ) ol Lae Lo e ddadl clelaal) e Lganyss
L3530 3 agayy il e Ble (& Lladl)l Glelaal) lie pid ) agelly (il
DSaa) ) 3LV L el sae 3B ) el Lgdley Dngane s L) @lllg ddiea
Ayl Laldl) el pasiy il Guul dale lgaia Ally dbad) daladl )
s 5 Gaglly @l La)ld digad sobiae o adiad ball) clly Lo Sl «lganis
Dl elaall Jalls lgie Sl ) dllad) VDEaY)y clseall s (g0 Julill

daal) e Loall Al ALY e Y sl Alall adde s ¢ L
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Jadll dails

dnaal SSY1 ciluhal) (e Dlaall cilelaall LGN ujas b Dlaall Llad) )50 duds 2ag
Ll aliee gt Sl 3 Slgeall ks

Ladl Glelall WDEL o dlad) cilpaall il aass ) dahal) oda cadan el
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. xtset ind year, yearly

panel variable:
tine variable:
delta:

. reg MP TAP TVA IFU IRGRL TF TA

ind (strongly balanced)
year, 2010 to 2020
L year

-01- aé) d’a&d\

-02- @BJ caalal)

Source SS df MS Number of obs = 847
F(6, 840) = 8.66

Model 6.9502e+16 6 1.1584e+l6  Prob > F = 0.0000
Residual 1.1236e+18 840 1.3376e+l5 R-squared = 0.0583
Adj R-squared = 0.0515

Total 1.1931e+18 846 1.4103e+15 Root MSE = 3.7e+07
MP Coef. Std. Err. t P>t [95% Conf. Interval

TAP -.0096681  .0022001 -4.39  0.000 -.0139865 -.0053497

TVA .0619844  .0398542 1.56  0.120 -.0162411 .1402099
IFU .0250411  .0684702 0.37 0.715 -.1093517 .1594338
IRGRL -.3818454  .1363838 -2.80 0.005 -.6495384  -.1141524

TF -.0678051  .1545195 -0.44  0.661 -.3710948 .2354845

TA 1.138133 .88846 1.28  0.201 -.6057289 2.881996
_cons 3.41et07 1464127 23.29  0.000 3.12e+07 3.70e+07
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. xtreg MP TAP TVA IFU IRGRL TF TA,

-03- aé) d’a&d\

Fixed-effects (within) regression Number of obs = 847
Group variable: ind Number of groups = 77
R-sq: Obs per group:
within = 0.0512 min = 11
between = 0.0479 avg = 11.0
overall = 0.0405 max = 11
F(6,764) = 6.87
corr(u_i, Xb) = -0.3708 Prob > F = 0.0000
MP Coef. Std. Err. t P>t [95% Conf. Interval
TAP -.0235581 .0060409 -3.90 0.000 -.0354168 -.0116994
TVA .0520899 .0467719 1.11 0.266 -.0397267 .1439065
IFU -.1181768 .0571941 -2.07 0.039 -.230453 -.0059005
IRGRL -.0656957 .1235574 -0.53 0.595 -.3082481 .1768566
TF .2272982 .1613041 1.41 0.159 -.0893535 .54395
TA -1.006372 1.129679 -0.89 0.373 -3.224016 1.211271
_cons 3.94e+07 2574229 15.32 0.000 3.44e+07 4.45e+07
sigma_u 29747279
sigma e 25752412
rho .57160896 (fraction of variance due to u_i)

F test that all u i1=0: F(76, 764) =

. xtreg MP TAP

TVA IFU IRGRL TF TA, re

12.24

Prob > F = 0.0000

-04- ai) Galal)

Random-effects GLS regression Number of obs = 847
Group variable: ind Number of groups = 11
R-sq: Obs per group:
within = 0.0481 = 11
between = 0.0496 = 11.0
overall = 0.0447 = 11
Wald chi2 (6) = 39.85
corr(u i, X) =0 (assumed) Prob > chi2 = 0.0000
MP Coef. Std. Err. z P>lz| [95% Conf. Interval]
TAP -.0145108  .0037457 -3.87 0.000 -.0218523  -.0071693
TVA .079818  .0417202 1.91  0.056 -.0019521 .1615882
IFU -.1124872  .0557946 -2.02  0.044 -.2218426  -.0031319
IRGRL -.142555 .119015 -1.20  0.231 -.3758202 0907101
TF .1956136 1528995 1.28  0.201 -.104064 4952912
TA -.2379952 1.03076 -0.23  0.817 -2.258247 1.782257
_cons 3.56e+07 3427569 10.38  0.000 2.89e+07 4.23e+07
sigma u 26128488
sigma e 25752412
rho .50724844  (fraction of variance due to u i
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-05- aé) d’a&d\

. areg MP TAP TVA IFU IRGRL TF TA,absorb(ind)

Linear regression, absorbing indicators Number of obs = 847
F( 6 T64) = 6.87
Prob > F = 0.0000
R-squared = 0.5753
Adj R-squared = 0.5297
Root MSE = 2.575e+07
MP Coef. Std. Err. t P>t [95% Conf. Interval
TAP -.0235581  .0060409 -3.90  0.000 -.0354168 -.0116994
TVA .0520899  .0467719 1.11  0.266 -.0397267 .1439065
IFU -.1181768  .0571941 -2.07  0.039 -.230453  -.0059005
IRGRL -.0656957  .1235574 -0.53  0.595 -.3082481 .1768566
TF 2272982 .1613041 1.41  0.159 -.0893535 .54395
TA -1.006372 1.129679 -0.89 0.373 -3.224016 1.211271
_cons 3.94e+07 2574229 15.32 0.000 3.44e+407 4.45e+07
ind F(76, 764) = 12.240  0.000 (77 categories

-06- ai) Galal)
. xttest0
Breusch and Pagan Lagrangian multiplier test for random effects
MP[ind,t] = Xb + u[ind] + e[ind,t]

Estimated results:
Var sd = sqrt (Var)

MP 1.41e415 3.76e407
e 6.63et14 2.58e+07
u 6.83et+14 2.61e+07

Test: Var(u) =0
chibar? (01) = 1013.22
Prob > chibar2 = 0.0000
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-07- aé) d’a&d\

. hausman fe
—— Coefficients —
(b) (B) (b-B) sqrt (diag(V b-V B))
fe . Difference S.E.
TAP -.0235581 -.0145108 -.0090473 .0047394
TVA .0520899 .079818 -.0277282 .0211431
IFU -.1181768 -.1124872 -.0056895 012575
IRGRL -.0656957 -.142555 .0768593 .0331943
TF .2272982 .1956136 .0316846 .051388
TA -1.006372 -.2379952 -.7683771 462287

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(6) = (b-B)'[(V b-V B)"(-1)] (b-B)
= 17.81
Prob>chi2 = 0.0067

—08- a3, (alall

. xttest3

Modified Wald test for groupwise heteroskedasticity

in fixed effect regression model

HO: sigma(i)*2 = sigma2 for all i

chi2 (77) = 61791.51
Prob>chi2 = 0.0000

-09- e.ﬂ:) Galal)

. xtserial MP TAP TVA IFU IRGRL TF TA

flooldridge test for autocorrelation in panel data
H0: no first-order autocorrelation
Fl 1, To) £2.701
Prob > F 0.0000
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—10- a2 Galal
. xtesd, pesaran abs
Pesaran's test of cross sectional independence =  12.216, Pr = 0.0000
Average absolute value of the off-diagonal elements = 0.559
—11- a8, Galall
. vif
Variable VIF 1/VIF
IFU 5.38 0.185747
TVA 3.75 0.266397
IRGRL 3.70 0.270185
TAP 1.63 0.613456
TF 1.57 0.637590
TA 1.52 0.657267
Mean VIF 2.93
—12- a8, GEalall
. VCe,Corr

Correlation matrix of coefficients of regress model

ev) TAP TVA IF0 IRGRL TF TA cons

TAP | 1.0000
A | -0.2918  1.0000
IFU | 0.1321 -0.4257  1.0000
IRGRL | -0.2139 -0.1802 -0.5515  1.0000
F | -0.1292 -0.0746 -0.2509 -0.0275  1.0000
TA | -0.0624 -0.1324 -0.3725  0.2059  0.1994  1.0000
cons | -0.2010 -0.0601 ~ 0.0027  0.019 -0.1975 -0.0T65 ~ 1.0000
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. xtunitroot ht TAP

Harris-Tzavalis unit-root test for TAP

Ho: Panels contain unit roots Number of panels = 11
Ha: Panels are stationary Number of periods = 11
AR parameter: Common Asymptotics: N -> Infinity
Panel means: Included T Fixed

Time trend: Not included

Statistic z p-value

rho 0.6324 -4.0660 0.0000

. xtunitroot ht TVA
Harris-Tzavalis unit-root test for TVA
Ho: Panels contain unit roots Number of panels = 77

Ha: Panels are stationary Number of periods 11

AR parameter: Common
Included

Asymptotics: N -> Infinity

Panel means: T Fixed

Time trend: Not included
Statistic Z p-value
rho 0.2897 -15.9190 0.0000

289



Gl

. xtunitroot ht IFU

Harris-Tzavalis unit-root test for IFU

Ho: Panels contain unit roots Number of panels = 11
Ha: Panels are stationary Number of periods = 11
AR parameter: Common Asymptotics: N -> Infinity
Panel means: Included T Fixed

Time trend: Not included

Statistic z p-value

rho 0.4742 -9.5372 0.0000

. xtunitroot ht IRGRL

Harris-Tzavalis unit-root test for IRGRL
Ho: Panels contain unit roots Number of panels = il
Ha: Panels are stationary Number of periods = 11
AR parameter: Common Asymptotics: N -> Infinity
Panel means: Included T Fixed

Time trend: Not included

Statistic z p-value

rho 0.4848 -9.1715 0.0000

. xtunitroot ht TF

Harris-Tzavalis unit-root test for TF

Ho: Panels contain unit roots Number of panels = 71
Ha: Panels are stationary Number of periods = 11
AR parameter: Common Asymptotics: N -> Infinity
Panel means: Included T Fixed

Time trend: Not included

Statistic z p-value

rho 0.1103 22,1235 0.0000
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. xtunitroot ht MP

Harris-Tzavalis unit-root test for MP

Ho: Panels contain unit roots Number of panels = 71
Ha: Panels are stationary Number of periods = 11
AR parameter: Common Asymptotics: N -> Infinity
Panel means: Included T Fixed

Time trend: Not included

Statistic z p-value

rho 0.5712 -6.1846 0.0000

—14—35) caalall
. xtunitroot ht TA

Harris-Tzavalis unit-root test for TA

Ho: Panels contain unit roots Number of panels = 1
Ha: Panels are stationary Number of periods = 1
AR parameter: Common Asymptotics: N -> Infinity
Panel means: Included T Fixed

Time trend: Not included

Statistic z p-value

rho 0.3923 -12.3703 0.0000
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xtpcse MP TAP TVA IFU IRGRL TF TA,corr(arl)

(note: estimates of rho outside

—15—(@ dald\

[-1,1] bounded to be in the range

[-1,11)

Prais-Winsten regression, correlated panels corrected standard errors (PCSEs
Group variable: ind Number of obs = 847
Time variable: year Number of groups = 77
Panels: correlated (balanced) Obs per group:
Autocorrelation: common AR(1) min = 11
avg = 11
max = 11
Estimated covariances = 3003 R-squared = 0.0540
Estimated autocorrelations = 1 Wald chi2 (6) = 15.30
Estimated coefficients = 7 Prob > chi2 = 0.0181
Panel-corrected
MP Coef. Std. Err. z P>|z]| [95% Conf. Interval]
TAP -.0103621 .0028289 -3.66 0.000 -.0159066 -.0048175
TVA .0386113 .0449521 0.86 0.390 -.0494931 .1267157
IFU -.0296248 .0676548 -0.44 0.661 -.1622258 .1029762
IRGRL -.0619166 .1269053 -0.49 0.626 -.3106464 .1868132
TF .0372226 .0605251 0.61 0.539 -.0814045 .1558497
TA -.2688965 .6999523 -0.38 0.701 -1.640778 1.102985
_cons 3.46e+07 4320783 8.01 0.000 2.61let+07 4.31e+07
rho .7450346

-16- ‘aé) alal)
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median MP,by( zone )

Median test

Greater
than the zone
median 0 1 Total
no 120 155 275
yes 144 131 275
Total 264 286 550
Pearson chi2 (1) = 4.1958 Pr = 0.041

Continuity corrected:
Pearson chi2 (1) = 3.8534 Pr = 0.050

ranksum MP,by( zone

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

zone obs rank sum expected

0 264 79022 72732

1 286 72503 78793
combined ‘ 550 151525 151525

unadjusted variance 3466892.00
adjustment for ties -190232.07

adjusted variance 3276659.93
Ho: MP(zone==0) = MP(zone==1)
z = 3.475
Prob > |z| = 0.0005

median MP,by( zone )exact

Median test

Greater
than the zone
median 0 1 Total
no 120 155 275
yes 144 131 275
Total 264 286 550
Pearson chi2 (1) = 4.1958 Pr = 0.041
Fisher's exact = 0.050
l1-sided Fisher's exact = 0.025
Continuity corrected:
Pearson chi2 (1) = 3.8534 Pr = 0.050

kwalis MP,by( zone
command kwalis is unrecognized
r(l99);

kwallis MP,by( zone

Kruskal-Wallis equality-of-populations rank test

zone Obs Rank Sum

0 264 79022.00
1 286 72503.00

chi-squared = 11.412 with 1 d.f.
probability = 0.0007

chi-squared with ties = 12.074 with 1 d.f.
probability = 0.0005
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Kruskal-Wallis equality-of-populations rank test

zone Obs Rank Sum

0 264 56845.50
1 209 55255.50

chi-squared = 15.025 with 1 d.f.
probability = 0.0001

chi-squared with ties = 15.344 with 1 d.f.
probability = 0.0001

ranksum MP,by( zone

Two-sample Wilcoxon rank-sum (Mann-Whitney) test
zone obs rank sum expected
0 264 56845.5 62568
1 209 55255.5 49533
combined 473 112101 112101
unadjusted variance 2179452.00
adjustment for ties -45245.08
adjusted variance 2134206.92
Ho: MP(zone==0) = MP(zone==1)
z = -3.917
Prob > |z]| = 0.0001
median MP,by( zone )exact
Median test
Greater
than the zone
median 0 1 Total
no 155 82 237
yes 109 127 236
Total 264 209 473
Pearson chi2 (1) = 17.7021 Pr = 0.000
Fisher's exact = 0.000
l-sided Fisher's exact = 0.000
Continuity corrected:
Pearson chi2 (1) = 16.9316 Pr = 0.000
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Kruskal-Wallis equality-of-populations rank test

zone Obs Rank Sum

0 264 47424.00

1 88 14704.00
chi-squared = 1.003 with 1 d.f.
probability = 0.3165
chi-squared with ties = 1.048 with 1 d.f.
probability = 0.3060

ranksum MP,by( zone

Two-sample Wilcoxon rank-sum (Mann-Whitney) test
zone obs rank sum expected
0 264 47424 46596
1 88 14704 15532
combined 352 62128 62128
unadjusted variance 683408.00
adjustment for ties -29157.05
adjusted variance 654250.95
Ho: MP(zone==0) = MP(zone==
z = 1.024
Prob > |z| = 0.3060
median MP,by( zone )exact
Median test
Greater
than the zone
median 0 1 Total
no 128 48 176
yes 136 40 176
Total 264 88 352
Pearson chi2 (1) = 0.9697 Pr = 0.325
Fisher's exact = 0.389
l-sided Fisher's exact = 0.194
Continuity corrected:
Pearson chi2 (1) = 0.7424 Pr = 0.389

295




kwallis MP,by( zone )

Kruskal-Wallis equality-of-populations rank test

zone Obs Rank Sum

0 88 17361.50
1 286 52763.50

chi-squared = 0.944 with 1 d.f.
probability = 0.3313

chi-squared with ties = 1.024 with 1 d.f.
probability = 0.3116

ranksum MP,by( zone )

Two-sample Wilcoxon rank-sum (Mann-Whitney) test
zone obs rank sum expected
0 88 17361.5 16500
1 286 52763.5 53625
combined 374 70125 70125
unadjusted variance 786500.00
adjustment for ties -61579.08
adjusted variance 724920.92
Ho: MP(zone==0) = MP(zone==1)
z = 1.012
Prob > |z]| = 0.3116
median MP,by( zone )exact
Median test
Greater
than the zone
median 0 1 Total
no 38 149 187
yes 50 137 187
Total 88 286 374
Pearson chi2 (1) = 2.1399 Pr = 0.144
Fisher's exact = 0.180
l-sided Fisher's exact = 0.090
Continuity corrected:
Pearson chi2 (1) = 1.7981 Pr = 0.180
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kwallis MP,by( zone

Kruskal-Wallis equality-of-populations rank test

zone Obs Rank Sum

0 88 10622.00
1 209 33631.00

chi-squared 13.575 with 1 d.f.

probability 0.0002
chi-squared with ties = 13.856 with 1 d.f.
probability 0.0002

ranksum MP,by( zone

Two-sample Wilcoxon rank-sum (Mann-Whitney) test
zone obs rank sum expected
0 88 10622 13112
1 209 33631 31141
combined 297 44253 44253
unadjusted variance 456734.67
adjustment for ties -9263.89
adjusted variance 447470.78
Ho: MP(zone==0) = MP(zone==1)
z = -3.722
Prob > |z| = 0.0002
median MP,by( zone )exact
Median test
Greater
than the zone
median 0 1 Total
no 62 87 149
yes 26 122 148
Total 88 209 297
Pearson chi2 (1) = 20.5854 Pr = 0.000
Fisher's exact = 0.000
l1-sided Fisher's exact = 0.000
Continuity corrected:
Pearson chi2 (1) = 19.4484 Pr = 0.000
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Kruskal-Wallis equality-of-populations rank test

zone Obs Rank Sum

0 209 63534.00
1 286 59226.00

chi-squared = 55.425 with 1 d.f.
probability = 0.0001

chi-squared with ties = 57.638 with 1 d.f.
probability = 0.0001

ranksum MP,by( zone

Two-sample Wilcoxon rank-sum (Mann-Whitney) test
zone obs rank sum expected
0 209 63534 51832
1 286 59226 70928
combined 495 122760 122760
unadjusted variance 2470658.67
adjustment for ties -94871.33
adjusted variance 2375787.33
Ho: MP(zone==0) = MP(zone==1)
z = 7.592
Prob > |z| = 0.0000
median MP,by( zone )exact
Median test
Greater
than the zone
median 0 1 Total
no 69 179 248
yes 140 107 247
Total 209 286 495
Pearson chi2 (1) = 42.2436 Pr = 0.000
Fisher's exact = 0.000
l1-sided Fisher's exact = 0.000
Continuity corrected:
Pearson chi2 (1) = 41.0690 Pr = 0.000
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