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Population redistribution indicators,
SUm of pepu!dtlon §800992 In

r rruncv 1
L '-'~11W...iI j

divisions of 01 CRIRO
:li dl:,!",:c.::.."
J i Uj v ~:J I WII:J

idI4........ti.j'.. ff\....l... iA ~ ';)~
11~~C::I/lCl .\t: illuut::.:::..J 1..1::

g1 , E9~ption Cenouo iQQb
Q""l *I",;,;", t I"";,;",...,,, • 1Q'dQ I I
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Obser\Jed pop. CINDEX Model 3a I CINDEX Model 38
IDivisions

Estim. Struct! Change~tiol Estim. 5truct! Change! RatiolRank no. Struct
% . ~ ~ ~: I %~o c o 0

Rl-Basateen , 666928 9.81 658163 9 "" -8765 -1.31 658207 9.68 -8721 ' ",1 .bd - llJl

Helwan 2 537417 7.90 531544 7.82 -5873 -1.09 531565 7.82 -5851 -1.09
Rl-Matari~a 3 498670 7.33 493420 7.25 -5250 -1.G5 493437 .., ::JI'" -5233 -1.05i ....b

Ein Shams 4 469030 6.90 464274 6.83 -4755 -1.01 464288 6.83 -4742 -1.01
Rl- Salam - 5 356882 5.25 354748 5.22 -2134 -0.60 354750 5.22 -2132 -0.60
Rl-Sahel 6 333929 4.91 332016 4.88 -1913 -0.57 332017 4.88 -1912 -0.57
R1- Za~ tOlin 7 323383 4.75 321444 4.73 -1939 -G.60 321444 4.73 _ jQ':lQ -0.68'*""" ........

R1Zaw~aelHamra 8 306165 4.50 304430 4 4'-' -1735 -0.57 304429 4.48 _-1735 -0 C7..b • ..J,

H8d8~ek-alkopa 9 304478 4.48 302577 4.45 -1901 -0.62 302576 4.45 -1902 -0.62
Madinet Nasr 1 10 291571 4.29 289835 4 "1" 1"""'f"" -0 hn 289833 J 21'" -1732 -0.50.cc - I::;b ...,,", j, tJ

RI-Marg 11 251589 3.70 250731 3.69 -858 -0.34 250727 3.69 8"~ -0.34- b:
Rl-5harabi~a 12 247433 3.64 246518 3.52 -923 -0.37 246506 3.62 -927 -0.37
Misr-al-Kadima 13 228683 ':1 '"'6 228094 3.35 -589 -0.26 228089 3.35 -594 -0.25..,.J

R1- Kha1 ifa 14 191389 2.81 191610 2.82 221 0.12 191505 2.82 215 0.11
Roud-al-Farag 15 178145 2.62 178544 2.63 399 0.22 178539 2.63 394 0.22
Monshiet tlaser 16 168425 2.48 168921 2.48 496 0.29 168916 2.48 491 0.29
Sa~eda Zeinab 17 156142 2.30 156810 " ':11 668 o4" 156804 2.31 6"::J 0.42c.... . .J c..,
Rl-r~ozha 18 154959 2.28 155532 2 "11'" 553 0.36 155527 2.29 5""'- 0.35,...y

'""""....~ ~ ...
Misr R1-Gidida 19 120977 1 .,,, 122281 1.88 1304 1.08 122277 1.80 1300 1.07... . /c
Madine+. t~agr 2 20 102859 1.51 104488 1 ::;4 1529 1.58 104484 ~ l"""_~ 16;1::; 1.58.l..""" • 1. :;'1 . ... ..,

RI-Wauli 21 89758 1.32 91585 1.35 1827 2.8'-\ 91581 1 "'C; 1j:·P:; 2.03... j.., '*;.;.........

Shoubra 22 83753 1.23 85503 1.25 1850 ,~ "'4 85599 1::J" 184; 2.20,- ,-J: .n
--.I, ......... ....~

Rldarb alRhmar 23 78375 1.15 80240 1 1'" 1865 2.38 80236 1.18 1851 2 "'..,._tJ .j!

Boulak 24 75098 1.10 76931 1.13 1833 2.44 76928 1 1" 1830 2.44~. J

Rl-Maad~ 25 70415 1.04 72260 1.06 1845 2.62 72256 1.06 1841 2 "'4.bl

Tora 26 67270 0.99 69093 1.02 1823 2.71 69089 1.02 1819 2.70
Rl-dhaher 27 67031 0.99 68765 1.01 1734 2.59 68762 1.01 1731 2.58
15th of Mau 28 65560 0.96 67243 0.99 1683 2.57 67240 0.99 1680 2.56..,
Bab-al-5hari~a 29 59956 0.88 61697 0.91 1741 2.90 61694 0.91 1738 2.90
Rl-Teppren 30 59366 0.87 61042 0.90 1676 2.82 61039 0.90 1673 2.82
A' " 31 59159 G.87 50755 0.89 1605 2.72 60762 0.89 16~3 2.71I 1-Cl8i!'c'! Ji.12

"" ..J

Rbdesn 32 48704 0.72 50502 0.74 1798 3.59 50499 0.74 1795 3.69
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Constant index models
Popul~lion redistribution indicators,
§um of ~op01GtiBn §800992 In

[ CmDEX ]
divisions of 01 CAIRO
37 divisions

Alternative models 3 , 3a
9i, Eouctien Ceneu~ 199;

Arithmetzc' mean: 183B11
I

Obser\'ed CI~IOEX Model 38 CI~IDEX Model 3a
i

pup. I

Di\)isions I

\
Rank no. 5truct Estim. Struct ChangeI Ra ti0 Estim. Struct Change I Ra;~

~' % % %
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Population redistribution indicators,
r' . i ~pulcti on 33390:6 iii

r ntlnt"X 1 Q i ...r..... ;'J'" /fi"'d" 1s'" 'L I",J. lUI... j III ~t: lie!..!.' t: hlU I::J. ;j, Jc
divisions of 02 ALE~DRIA ga, Es~ption Cenouo 199b
16 divisicos Ari thmetIC meoo: 288b92

IObsen,Jed pop, CINDEX Model 3a
\

CINDEX Model 3a I
i I

I

[
Strucl Estim. Struct ChangeI Ratio Estia, Struct Change \ Ra ti 0 1~ank \ no,

% % x % ~~

1 871896 26.11 839462 25,14 -32434 -3,72 840293 2S.i7 -31603 3 r"':'2: - .::JC

,- -"It:~:'' 2 57'1394 20.20 654878 19.51 -19516 -2.89 655212 19.62 -19182 -2.84
~onarram-Bek 3 302608 9.05 304147 9.11 1539 0.51 304028 9.11 1420 0.47
~eena Ri-Basal 4 292722 8.77 292457 8.76 -265 -0.09 292336 nT -386 -0.13b'iJ

RI-Rarnirri~a
,..

228548 6.84 238309 6.90 1769 0.77 230178 6.89 1638 o'""J I ',",• I .... ,

RI- Ilikbeia 5 195087 5.84 197417 5.91 2330 1.19 197289 S.91 2202 1F.... ...J

5eidu Gaber 7 189824 5,58 191442 5 7':1 1618 o"" 191315 r' ... '" '4Qj 8.79.ttl .., I ~
• J~ ...... 1 .....'

1 ~_

..J

Bab-Shark 8 172633 5.17 174406 c; ~;J 1773 1.03 174283 c; "" 1658 8 "r:;,.".. , ....- ""' .....~ .~~

Karrnouz o 147277 4,41 149749 4.48 2472 1.68 149634 4.48 2357 1.50
R\" , iQ 98477 2.95 102894 3.08 4417 4.48 102803 3.08 4325 4 "0, .-bomrcK .J_

Rt-RHarin 11 49155 1.47 55457 1.55 6292 12.80 55401 1.65 ";J"'5 P 5°b.... j :..... ~'

Rl- Labban 12 47744 1.43 53497 1.60 5753 12,05 53443 1.60 5699 11.94
Borg Al-Rrao 1 13 34066 1.02 39973 1.20 5907 17.34 39932 1.20 5865 17,22
RI-Man5h!~a 14 26768 O,80 32561 0.98 5793 21.64 32526 0.97 5758 -1 C; 1c.._
Borg Al-Arab 2 15 7051 0.21 13379 0.40 6328 89.75 13364 0.40 6313 89.54
81-Meenaa 16 824 0.02 7048 0.21 6224 755.32 7040 0.21 6;J ~ 6 T4 ""~l J .oo

'Totals 3339975 100.00 3339075 10O,00 3339075 100,00
i
1l'1 ,r .del,' iation= 29398262 28323298 28337743
Ir . .. { 1 2653395 2555584 2557170,...Ie\)J at IOn lmean I

iSl::1nri~r"'d ce. 235792 225787 225983""'" "-/\000. .....T'
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Population redistribution indicators,
Sum of population 417527 in

r rTlj:-'b'X 1L l..dl W;.. j

divisions of g4 SUES
5 divisions

CINDEX Model 3aCINDEX Hodel 3a

Atoka

I
IObserlJed pop, I. I

!Divisioo r"~~~~~'~~~~~~~~~~~~~~~~~~~

Rank no. Struct!" Estim. 5ircct \ Change Ratio Estim.!Structl Change! Ratio!
, '~~--'-_~-'--_%"--'-~~....l-~% I I %! L~~-1

19677047,1317978343.06 -16987 -8.6318147243.45 -15298 -7.77
2106757 25Ei 10595'125.38 -793 -0,7410567125.31 -1085 -1.82
3 51555 1'1.77 65033 15,82 4378 7.18 65452 15 .58 3797 5.15
4 43590 10.+1 48797 11.59 5207 11.95 48251 11.55 4551 10.59
5 8755 2.18 15949 4.05 8194 93.60 16681 4,00 7925 90.54

RI-Rrbai!:ri
F '
i-l~ql
'-~:.." ..

R-1- h~u;n"'u''''r"!....... I {.; ...1'

Total:: 4i7527 100 .IJJ 417527 100.00 417527 100.GO

774001
240263
56785

765558
;J'i.... ,17;J
~Jh,_

55050

87Q'1[1 4,uJ...

;J'1'JG1~2
I... / ~tJ __

~--~---------~-----~~~---~~~~~---
i
I tj r 1"1;:1 1; rl I'oncII I I""' ..... ·... "'"' I ...

inc,) i ~+ion r:iP~dl~, j"
1_\-" ...... 1,0 ....... ,,10..

k t;<nri;:-,"",1 d':>11t..J ,....,; \o,I-./,;.J <-.,

L--
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Populeti~n redistribution indicators,
St..1m elf p~::ulat!(jn 1174465 ln

r l-'nmrx 1l llll.iL J

citiee of 05 Dekehlie
1ll ci ties

H-l~"'r"-' :",", ....\"'; '" ': ':'nLt: 110 ~1 VI: ffiUUC::l::: ..; I ..JCl

06 1 Eowption Ceno~o 199b
Rrithmetl:' mean: 83890

Obser'jed pop. [INDEX Model 32
\

CINDEX Hodel 3a I

Ci t~ name
,

\

Estim. Struct\ Change Ratioi Estim. Struct! Change! RatiQI
!

Rank 5trud\ no.
% % ' % % \ '%---.!

06 R]- ~jen soura 1 369409 31.45 354974 30.22 -14435 -3.91 355462 30.27 -13947 -~ "8~.I

06 ~ea t-1~h3mr 2 101899 8.58 104275 8.88 2375 2.33 104232 Hqi 2333 2 ;:Q
'-1 .... 1 'w~

06 Tslkha 'I 97608 8.31 98547 8.39 939 0.95 98503 8.39 895 0.92J

06 Belkes 4 88311 7,52 88928 7.57 617 O,70 88883 " C.7 572 ohI"'/1_ t"'::;
06 Al-Matariu8 5 87539 7.45 87630 7.45 91 0,10 87585 7'6 45 0.05' .'1

06 Dekernes 5 85169 7,25 85019 7.24 -150 -0.18 84974 '"' '"'4 -195 n ~'i/ .c . -t..C.J

86 Sinbellawen 7 72824 6,20 73144 5,23 320 0.44 73899 f:: ~'"' 2"'" o~H... ,... /"'2""" , ...... ""'"

06 Al-Menzala 8 50184 5.12 51007 5.19 823 1 '17 50965 I"' 19 781 ~ .....~
.. ~J. J,~ 1.J'.:!

85 Gsmm81i~a 9 58573 5.00 59335 5.05 662 1.13 59293 5.05 5'"l~ 1.05GU
05 MenietlHssr 1IJ <rl8"0 4,15 49871 1 ~I"' 1051 2.15 49832 4.2~ 1012 ~ r:~7'Id C' .c:: ,-",-,

05 Sherbeen 11 45925 4,00 47891 4.08 955 2,05 47853 4 i~7 9'"'7 1 ",.,C, -'ri
.~ ,

.~'"'

06 ~eat-Saisil 12 29773 2.54 31588 2.69 1815 6,10 31560 ~ "9 ('787 5.08:,0 1, ,

05 Rg8 13 15558 1.32 18011 1.53 2453 P::: ".., 17993 1.53 2435 1~ ,...,...
...~ . II ... :J.bJ

06 TemaslRmdid 14 117'7:) 1.0G 14245 ' 21 2472 2O,99 14230 1.21 2457 ~8 8"• ,I~ 1. .'-. '-' I .I

Totals 1174456 100.08 1174466 100.00 1174456 100,00

N,r .ceviairms 6784952 6546267 5552284
Deviation (mean) 553184 532052 632594

! Standard de','. 84000 80080 80204
i
I



Con5tant index mudel;
Population red ~tribution ina cetore,
i't!i 0f POO'~i1iJ t ~iFi 95;03 !n

r rnlnbV 1
L L, lllWl..A J

citiee of 07 SHRRKIR
17 d ties

H-l ~ t, ..l 1 ", ...
~. ~erna 11.)e mOue 5 J , J3

07, Ecuotion Cencuo ig~b.-, . th ,",v, ~ ...~ ....
~~, I m~t'~ m~Qn' ~~iU~lij 1 ~.~ ~_. _~ .•~

Obser'Jed pop. I CINDEX Model 3a CINDEX Model 3a I
Cit~ name I

no, Struct\ Estim. Struct
!

I

Renk Change Ratio Estie. Struct Change Ra:lo!I
I % % % % Irj----J

07 Zakazig 1 257459 2" T' 258610 26.81 -8859 -3.31 258839 26,83 -8630 ..... ~'i

/ , ,C -J,CJ

07 Belbeas 2 114343 11,85 113746 11,79 -597 -O,52 113746 11.79 -597 -0.52
07 Rbu-Keb::er " 85IJ9 8.85 85421 8,85 82 O,10 85406 8,85 67 0.08j

0'7 Feoou5 ,1 55237 5.83 57229 5.93 992 1.75 57210 5.93 973 'T''1 1. J
I

07 ~eniaeiKdmh 5 55600 5.76 56173 5,82 573 1.03 56154 5,82 554 1.00
07 Rl- ¥:areen r 51833 5.37 52292 5.42 459 0.89 52273 5.42 440 0.85o
07 10\Ramaoan 7 47833 4,95 48255 5,00 432 0.90 48246 5.0O 413 0.85
07 Di arb I~eam 8 43507 4,51 43973 '!.55 466 1.07 43955 4.55 448 1.03

'"'0'7 ~jash to1\S'.!k c 38451 3.99 39015 4.04 565 1.17 38999 4.04 548 1 4;:1
.L I .....

en F"'~"o 10 "G2r
" 3,7E 3579·1 3.81 c;-:n 1 liP 35777 ", H1 520 1.43_, £1.. '~ j J/ vvl ... I h"" J .~.

87 III-KanSj8 l 11 35010 " "" 35440 '"' 78 430 1.19 36423 3.78 413 1.15j.! j .J.,

07 Rbu-Hammad 12 29501 3.05 30151 '1 1'" 660 2.24 30146 3.12 5'C; 2.19J. J '1...,

07 Ibr9himij8 13 29885 '1 '"" 29557 3.08 582 2.00 29553 3.07 558 1.95J.IJ 1

87 Kafr-5akr 1'1 24883 2.58 25592 2.65 709 2.85 25579 2.55 595 2.80
07 Rl-Heseni~a 1S 24140 2,50 24805 2,57 555 2.75 24792 2,57 5'"'~ 2.70Jw
07 HH led- Sskr 15 15HJ3 1.57 17098 l T 995 5.18 17088 1.77 985 r p

" ! O. _v

07 Rl-Salhi~a 17 8140 0.84 9450 0.98 1310 16.18 9445 0.98 1305 r Cr'b.vj

IT ' \ 954731 100.00 954731 10O,00 964731 100.00I·O t 31S

rr'J.r .devieticns 5980455 5789883 6793522,

IOe\)i2tion (rneen) 593810 575822 575413
Ist~:lnoard dev. 58211 56057 56119

)AL



Constant index models
Population redistribution indicators,
Sum 01 poDulatiGn 1340815 in

[ CINDEX 1 Ai ternative models 3 , 3a
citie9 of 08 KRLIOBIYR BB, EQ~tien Cenouo 199b

8 title: Ari thmellc mea:,: 157682
: IQbser')ed pop. CINDEX Model 38 CINDEX Model 33 I
Citlj nClme

Change! RatioRank no. Struet Estim. Struet Change Ratio Estim. Struct
% % % % ~-

. • ShobraKhema 1 870775 64.94 790911 58.99 -79865 -9.17 797344 59.47 -73432 -8,43
_3anha 2 135892 10.14 154357 11.51 18465 13.59 152749 11.39 16857 12.40

DB Kal~oub 3 97186 7.25 111318 8.30 14132 14.54 110051 8.21 12855 13.2~

08 Toukh 4 57595 4.30 70274 5.24 12679 22.01 69405 5.18 11818 2O,S:
08 AI-Kanater 5 56326 4.20 66496 4.96 10170 18.05 65671 4,90 9345 11'" '"'C,.O,:L

08 AI-Khanka 6 56018 4.18 64468 4.81 8458 15.10 63668 4.7S 7658 13.67
08 Sh.kanater '7 48372 3.61 56032 4.18 7660 15 .8i~ 55326 I~ f"1 6~r"'l , 14.38.....J ~:J~

08 Karr-Shokr n 18658 1.39 26960 2.81 8302 t1J ~O 25601 1.98 '"'q'-' J~ 570 ... ~.Il,..: 1_ ...2 ._, 1

i

[Totals 1340815 180.00 1340815 100.00 1340815 100.00

1'1 "" 6527223 5983604 6025200' nPI', T 1 c::,1.r, __ .Hl•• on_
IDel,'iatlon (mean) 1406349 1246618 1259485
5tandard del,', 267805 238332 240684

),\0
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Population redistribution indicators, cities 
Sum of population 1058615 in c m s 

Hi lErnstivc ffiOGsis «> , j 
of 10 6HRR8IYS 10, Eruption Genaue 199 
s firithmetic mean: 1323: 

CitM nsme 
Rank 

Observed pop. CIKDEX Model 3a CINDEX Model 3a 
CitM nsme 

Rank no. Struct Estim. Struct 
%— 

Changs Ratio 
% 

Estim. Struct Change Ratio 
— % 

iQ Rl-Mahalla 1 394924 37.31 3G9805 34.93 
10Tc.ita 2 372893 35.22 350798 33.14 
10 Zefta 3 80865 7.64 91352 8.63 
MaWayyat 4 65993 6.23 74552 7.04 
10Basuon 5 48214 4.55 56187 5.31 
10 Samannoud 6 47748 4.51 54251 5.12 
10 Rl-Santa 7 271B7 2.57 34259 3.24 
19 Koto-jr 8 29791 1.96 27411 2.59 

-25119 
-22095 
10487 
8559 
7973 
7072 
6620 

-6.35 
-5.93 
12.97 
12.97 
16.54 
13.62 
26.01 
31.84 

370985 
351702 
90850 
74112 
55828 
53903 
34020 
27215 

35.04 
33.22 
8.58 
7.00 
5.27 
5.09 -, 21 

21191 
9985 
8119 
7614 
6155 
6B33 
6424 

-6.06 
-5.G3 
12.35 
12.30 
15.79 
12.8= 
?s r. 

Totals 1058515 100.00 1058615 108.00 1058615 100. 
N.r .deviations 4464591 
Bev i a t i cn(mean) 1006327 
Standaro dev. 146459 

4101 
911899 
133070 

4123919 
133654 

)h\ 



Constant index models 
Population, redistribution indicators, 
Su)) of DQOulailm 543013 in 

Riternative models 3 , 3a ( CINDEX ] 
ci t ies of i i MONQUFIW 11, E^yption Cenoue 19BS 

10 ci ties Arithmetic mean.' 54Sdi 

City na^e 
Observed pop, CINDEX \ todel 33 

i 
CINDEX \ fcdel 3a 

City na^e i 1 i t 

Rank no. Struct 
0/ 

Estim. Struct) 
0/ 1 

Change] 

-6520 

Ratio Estim. Struct 
<v 1 

Changej 
u 

-6267 

Ratio 
56—I 

-4.00 11 5hebsen\Kom 1 156794 28.61 150274 27.42 

Change] 

-6520 -4.15 150527 27,47 

Changej 
u 

-6267 

Ratio 
56—I 

-4.00 
11 Monouf 2 77773 14.19 77549 14.15 -224 -0.29 77546 14.15 -227 -0.26 
11 Rshmoun 3 68793 12.55 68516 12.50 -277 -0.40 68500 12.50 -293 -0,43 
11 SersvLagyan 4 44267 8.08 45495 8.30 1228 2.77 45460 8.30 1193 2,70 
11 Taia ■ 5 44010 8.03 44760 8.17 750 1.70 44726 B.16 716 1.63 
11 Rl-SHohada 6 41057 7.49 41716 7.61 659 1.60 41681 7.51 524 1,58 
11 Quesns 7 36492 5.66 37269 6.80 777 2.13 37234 6.79 742 2.03 
11 fll-Bagour 3 31291 5.71 32275 5.89 QR4 

ww i 
3.15 32241 5.88 950 3,34 

11 Berket\sabh 9 28917 5.28 29894 5.46 977 3.38 29861 5.45 944 3.26 
11 fll-Sadat 10 18619 3,40 232E5 3.70 1645 8,84 20238 3.59 1619 8 ^ 

Totals 548013 100.00 548013 100.00 548013 100.0S ! 
i 

N.r.deviations 1799355 1712592 1715409 
Deviation(mean) 277911 263868 264336 i 
Standard dev. 37950 35787 35865 1 i 

JAV 



3-Constant index models ( CINDEX 1 Alternative models 3 , 3 
Population redistribution indicators, cities of 13 E5MRILIYR 13, Egyptian Census 1995 
Sum of population 359545 in 5 cities Arithmetic mean: 71929 

City name 
Rank 

Observed pop. CINDEX Model 3a CINDEX Model 3a 
City name 

Rank no. Struct 
y 
'0 

Estim. Struct Change! Ratio 0/1 1 «/ 
'0 '0 

Estim,1 Struct! Chanae! Ratio 
1 JUJ S •/ 

13 Esmailiya 1 273465 76.04 238117 66.21 -35348-12.93 242601 67,48 -30854-11.29 
13 TalNflUsbir 8 43358 12.06 55093 15.32 11735 27.07 53251 14,81 9893 82,82 
13 Faued 3 15652 4.35 25448 7.08 9796 62.59 24443 6.80 8791 56.17 
13 KantaravGh. 4.19 22582 6.28 7528 50.00 21687 6.93 6533 44.05 
13 Kantar-a^h. 5 12116 3.37 18405 5.12 6889 51.91 17664 4.91 5548 45.79 

Totals 359645 100,00 359545 100.00 359645 108.00 

N.r,deviations 
Devi at ionimeanj 
Standard dev. 

1102004 943871 
483072 332376 
101403 84098 

962876 
341343 
86257 

)AA 



uDnataii L IIIUCA mUucis L ulliuLA j nli.cMiai.lvc muucls j , ja 
Population redistribution indicators, cities of 14 fii-GIE2fi 14, Equpticn Census 1995 
Sum of population S5S98(37 in 9 cities Arithmetic" mean: 537755 

City name 
Rank 

Observed pop. CINDEX Model 3a CINDEX Model 3a 
City name 

Rank no. Struct 
% 

Estim, Struct Change 
x-J 

Ratio 
% 

Estim, 
i 

Structj Changs 
°/._J 

Ratio 

14 fil-bieza 1 2260014 87.27 2060032 79,54-•199982 -8,85' 5072658 80.03 -1B7346 -8.29 
14 Hawamdiua C 91770 3.54 143898 5,55 52128 56.80 140539 5.43 48769 53.14 
14 Ouseam *1 542G4 2.10 89932 3.47 356GB 65.73 B77B8 3.39 33524 61.7B 
14 Badrasheen 4 51205 1.98 78701 3.04 27496 53.70 75821 2.97 55516 50.03 
14 G Octobre 35354 1.37 57B2B 2.23 22272 63.00 56237 2.17 20B33 59.37 
14 Rl-Saff 6 32347 1.25 51203 1.9B 1885G 58.29 49967 1.93 17G20 54.47 
14 fll-Ryyot 7 28395 1.10 44747 1,72 15352 57.64 43565 15280 53.33 
14 WahaBahriya n C 2511G 0.97 395B3 1 qq 

1 i Ww 144B7 57.60 38B24 1,49 13506 53.78 
14 fltfieh 9 11352 0.44 240B6 0,93 12734 112.17 23493 0,91 12146 106.99 

Totals 25B98B7 100.00 2589607 100.00 25B9807 190.09 

H,r.deviations 
Deviation(mean] 3944513 
Standard dev. B97B37 

17149195 

627480 

17235049 
3569820 

631901 

\A\ 

http://nli.cMiai.lvc


Constant index models [ CIHDEX ] Rltsrnativa modsis 3 , 3s 
Population redistribution indicators, cities of 15 SENY-SwEEF 15, Eouptian Csnsua 195S 
Sum of popuiDtior; 437671 in 3 citiss Rrithmetic*mean: 54789 

City namE 
Observed pop, 

tank! no, I Struct 
— L _ _ % -

CINDEX Model 3a 

Estim, Struct 
— j ? _ 

Change Ratio 
— % -

CINDEX Model 3a 

Estin Struct Change Rotioi 

15 Beny-Sweef i i 

15 Haser r 

15 fli-Faahn 3 
15 Beba 4 
15 Ehnssirua c 
15 Rl-Wasta 6 
15 Samsata n 

15 NewBenuSwef P 

171734 39.24 160927 36.77 
70543 16.12 710B8 16,24 
52589 12.02 53765 12.28 
49515 11.31 50231 11.48 
31488 7.19 33450 7.64 
30379 7.06 32411 7,41 
30714 7,02 31902 7,29 
208 0,05 3380 0.89 

10807 -6.29 161603 36.92 -10131 -5,90 
555 0.79 71009 16.22 466 0.36 
1176 2.24 5364G 12,26 1057 2,01 
715 1.44 50112 11.45 596 1,20 
1962 6,23 33338 7.62 1850 5.88 
1532 4.96 32301 7,38 1422 4,51 
1194 3.89 31800 7.27 1086 3.54 
35721' 765.31 3860 0.88 36521 755.95 

loiais 437571 190.03 437571 100.00 437671 100.09 

L i i.r.deviations 
Deviation(mean] 
Standard dev. 

1482985 
665719 
48257 

1376124 
245216 
44193 

r 
246390 
44413 

IV 



Constant index ffisdsis [ CIHDEX ] Alternative models 3 , 3a 
Population redistribution indicators, cities of 1G RL-FflVYQUM IS, Egyptian Census 1995 
Sum of population 446773 in 5 cities f^ithmetic mesn: 89355 

City name 
Rank 

Observed pop. CINDEX Model 3a j CINDEX Model 3a 
City name 

Rank no. Struct 
v 
'0 

Estim. Struct 
'0 

Change Ratio 
— X -

'Estim. Struct Changs! Ratio 
'0 

16 Rl-Fayyoum 1 250830 58.38 234587 52.51 -26243-10.06 237590 53.18 -23240 -8,91 
16 Sermons 2 58442 15.32 76287 17.08 7845 11.46 75386 16.87 6944 10,15 
16 Ebsheway 3 41972 9.39 49657 11.11 7585 18.31 48905 10.95 5933 16.52 
16 Tamiua 4 38383 8.59 44340 .9.92 5957 15.52 43648 9.77 5255 13.72 
IGEtsa-" 5 37146 8.31 41903 9.38 4757 12.81 41243 9.23 4097 11.03 

Totals 446773 100.00 446773 100.80 446773 100,00 
i 

N.r,deviations 
Deviation[mean] 
Standard dev. 

954854 
342952 
86499 

834631 
2904E6 ■ 
73644 

848865 ! 
296473 
75112 i 

>^ 



Consignt index iiiodei: r pTwnw 1 
L Oi l lULA i 

H Harrati.ua - i -u iisrnsiivs fflocssis j , js 
Population redistribution indicators, cities of 17 AL-MENlYfi 17, Eaypiien Cenouo iGSS 
!̂"n of o-'yy'Lotinn 943359 in IS cit ies Rrjihsoiic sssn,' G/Hi/C 

Citu, name 
Rank 

Observed pop. CINDEX Model 3a CINDEX Model 3a 
Citu, name 

Rank no. Struct Estim. Struct 
% 

Change Ratio 
1—x— 

Estim. Struct Change Ratic 
1 — 5 { — 1 

17 fll-Mcniua 1 
17 Maliawn 2 
17 Samaliout 3 
17 Msghaghs 4 
1? Benq-Mazar 5 
17 Rhu:Kerkas 6 
17 Mataay 7 
17 Dear-Mawwas 8 
17 R!-fldna 9 

80144Q 31.33 
119235 18.55 
75437 11.73 

9.39 
3.19 
7.78 
5.75 
5.IB 
2.11 

leniua 10 

52690 
50031 
36953 
33197 
13553 

E3 

191372 
116782 
75932 
61375 
53715 

0.01 

38490 
34711 
16322 
3583 

29.7B 
18. IB 
11.81 
9.54 
8.35 
7.91 
5.99 
5.40 
2.54 
0.55 

-2503 
495 

1025 
805 
1537 
1514 
2769 

-5.08 
-2.10 
0.66 
1,61 
1.95 
1.61 
4.16 
4.56 

20.43 
54555081.61 

191814 
116818 
75863 
61301 
53640 
50761 
38429 
34645 
16883 
3514 

29.83 
18,17 
11.83 
9.53 
8.34 
7.39 
5.97 
5.39 
? m 
0.E5 

•9526 
-2473 

43! 
896 
950 
730 

-4.73 
-2,07 
0.57 
1.48 
1.80 
1.45 
3.97 
4.3E 

1467 
1448 
2738 29.14 
"■, i , , r n n ' , n r * " 

d4fefe/.D2 

Tctals 643059 183.03 643059 130.08 643059 100.0E 

N.r .deviations 2836687 
Deviation(mean) 486489 
Standard dev. 55^ 

IS 
51842 

383154 
51968 

) \ r 
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Constant index fnodsls 
Population redistribution indicators, 
Sum of population 764306 in 

[ CINDEX ] 
cities of 18 flsauit 

11 cities . 

IS J Alternative model 
16, Egyptian Cenouo 1995 

Arithmetic mean: 69473 

City name 
Observe: i pop. CINDEX Model 3E 5 CINDEX Model 3s. i 

City name i t 

Rank no. Struct Estim. Struct Change Ratio Estim. Struct Chanoej Ratio! 
»/ ■ •/ «/ »/ i ?/ ! 

18 flssuit 1 343663 44.97 333531 43.35 -30031 -5.63 334676 43.49 -18336 -5.53 
18 Manfalout a 65141 8.53 69439 9.B9 4398 6.60 69395 9.B7 4154,. 6.33 
18 flbu-Teag 3 59474 7.76 53099 8.13 3535 4.41 61953 8.11 3489 4.19 
18 flbnoup 4 55480 7.39 58345 7.53 1765 3.13 58114 7.60 1634 3.89 
IB Rl-Kcusiua 5 55957 7.33 57101 7.47 1144 3.04 56973 7.45 1015 1.81 
18 Dairout 6 55890 7.31 56598 7.41 708 1.37 56470 7.39 580 1.04 
18 Rl-Ghanauem n 

i 39146 5.13 40695 5.33 1550 3.95 40591 5.31 1445 3.59 
18 Rl-Badary B 36113 4.73 37553 4.91 1440 3.99 37454 -4.93 1341 
18 SahelSeleam g 34118 3 1C 35099 3.43 1981 8.31 36034 3.41 1906 7.S0 
18 Sedfa 19 17853 d.dt 199B8 3.63 3135 11.95 19939 3.61 3076 ll.Ci 
18 Al-Fat'h 11 10372 1 3K 13756 1.67 3384 33.99 13717 1.65 3343 in r-

Totals 754306 100.00 764305 100.00 764306 100.BB ! 

N.r .deviation* 403B430 3B35933 3845563 
■ ■ ' ■ ' - i 

i 

Deviation(mear I) 548375 508313 510404 
Standard dev. 88463 83391 83607 

IV 



Constant index models [ CINDEX ] 
Population redistribution indicators, cities of 19 SOU} 

Alternative fnodeis 3 , 3a 
19, Eoupiion Census 199S 

ftnthfuetic mean: 61536 

Observed pop. 
:tu nomc ^ 

Rank no, Struct 
— % -

CINDEX Model 3a 

Estim. Struct Change Ratio 

CINDEX Model 3a 

Estim. Struc t ! Change Ratic 

19 Scuhsq 1 170417 25.11 1G4075 24.18 -6342 -3.72 164282 84.21 -6135 -3.50 
19 Serga 3 89679 13.81 89139 13.13 -540 -0.60 89141 13.13 -538 -0.60 
18 flkhflieem 3 84773 12.49 83874 12.36 -899 -1.05 83870 12.36 -903 -1.07 
19 Tchta 4 73850 10.88 73382 10.81 -468 -0.63 73367 10.81 -483 -0.55 
19 Tema ■ 5 58331 8.B0 58726 8.65 . 395 0.6B 56699 B.55 368 0.63 
18 fil-Monsf ia'a 6 5G011 1.3! 50712 7.47 701 1.40 50683 7.47 672 1.34 
19 Rl-Balh sna / 39911 5.88 41B92 6.05 1181 2.96 41052 6.05 1151 2.38 
19 Gohayna qh. 8 391G1 5.77 40124 5.91 9G3 8.46 40094 5.91 933 2.33 
19 Ri-rriGrat sqha 9 31559 4.fcD 32883 4.85 1324 4.20 32855 4.84 1296 4.11 
18 Dar-RiSc :id01 10 229E2 3.33 24724 3.64 1752. 7.67 24700 3.64 1738 7.57 
19 Sakoita 11 18003 2.55 19926 2.94 1923 10.66 19904 8.93 1901 10.5G 

'Totals 
i 
1 : 

676657 100.00 673657 1Q0.00 678657 100.00 

N.r.deviations 8552756 8431049 
Devi a t i on(mean ] 343859 327373 
Standard dev. 41266 39108 

2433756 
327750 
39157 

)\i 



LUiibldii. iiiUcA muufcia *»»$*<M SfiHri" 

Popuiotion redistribution indicators, 
Gum nt pepuio t inn EQ3QS7 in 

r nwnpy i 
cities i 

13 c i t i oc 

Rltarnatiue mcdels 3 , 3a 
sf SB P t f l . 23, Egyptian Cens-jo 199S 

Arithmetic moan; aSQQS 

City name 
Observed pop. CINDEX Model 3s j CINDEX Model 3a . 

City name i .- " Rank no. Struct Estim. Struct Change Ratio Estim. Struct Changej Ratio 
0/ 

20 Rl-Oxor 1 156308 24.32 159853 23.37 -6450 -3.88 150034 23.40 -6274 , /c,,_. 
-3,77 

20 Quena 2 155382 22.72 149769 21.90 -5613 -3.61 149908 21.92 -5474 -3.52 
20 firmant 3 65647 9.60 66628 9.74 981 1.49 66595 9.74 948 1.44 
20 Esna 4 55058 8,05 56056 8.20 988 1.79 56019 8.18 951 1,73 
20 Qous • 5 49054 7.17 49955 7.30 901 1,84 49917 7.30 653 1,76 
20 Deshna 6 44125 6.45 44997 6.58 872 1.93 44959 6.57 834 1,69 
20 Farshout 7 43795 6.40 44399 6.49 603 1.38 44361 6.49 1.29 
20 Nag\Hammady 8 33252 4.86 34359 5.03 1117 3.36 34334 5.02 1082 
20 fll-Wakf 9 24033 3.51 25552 3,74 1529 6.36 25533 3.73 ■' 1500 5.24 
20 Nsksda 10 18905 2.76 20559 3.01 1664 8.80 20543 3.00 8,57 
20 Keft 11 17918 2.52 19456 2.84 153B 8.58 19431 2.B4 1513 G.44 
20 Rbu-Tesht 12 10469 1.53 12340 1.80 1871 17.88 12323 1.80 1854 17.71 

Totals 683957 100,00 683957 100.00 683957 100,00 

N.r.deviations 3481509 3317747 3321242 | 

Deviation(mean) 432693 41052B 411093 l 
Standard dev. 49078 . 46425 46490 i 

\M 



Constant index models [ CINDEX ] Ritemstivs fflodsis 3 , 3s 
Population redistribution indicatcro, citieo of 31 ASWAN 31, Egyptian Concuo iOQG 
Sum of population 415130 in 5 cities flrithmetic mean: 83025 

City namo 
Observed pop. CINDEX Model 3a CINDEX Model 3a 

City namo 
Rank no. Struct Estim. Struct 

. — t 
Change Ratio 

% 
Estim. Struct 

0/ 

i 

Change! Ratio 
1 0/ '0 

21 Rswan 1 221668 53,43 193567 48.07 -22101 -9.97 202021 48.66 -19547 -8.86 
21Rudfo 2 S4329 22.72 96556 23.26 2237 2.37 95860 23.05 1531 1.62 
21 Kom-OmbD 3 62301 15.01 56984 16.14 4683 7.52 66169 15.94 3856 5.21 
21 Daraw 4 30732 7.40 37747 9.09 7015 22.83 371B8 8.94 6376 20.75 
21 Harkaz-Ka?r 5 6100 1.47 14266 3.44 8166 133.87 13972 3.37 7872 129.B5 
Totals 41513Q 109.03 415130 100.09 415130 100.09 

N.r.dsviations 989466 ■ 858840 859700 
Deviation(mean) 299890 250162 263659 
Standard de^. 75407 54499 55552 

m 



Constant index models 
Population redistribution indicators, 
Sum of population 117499 in 

CINDEX ] 
cities of 22 Red Sea 

6 cities 
lb 3 Alternative medal 

22, Egyption Census 199S 
fH thine tic* mean: 19583 

Citg name 
Rank 

Observed pop. : CINDEX Model 3a CINDEX Model 3a 
Citg name 

Rank no. Struct 
y 

Estim. Struct 
y 

Change Ratio 
L — % -

Estim. Struct 
% 

Change Ratio 
1 — 5 j J 

33 fll-Ghardaka 
aa Ras-Ghareb 
33 Safaga 
33 fll-Qusear 
33 Shalateen 

36158 
37433 
36713 

5 5078 

30.77 
33.35 
23.73 
17.43 
4.33 

34369 39.17 
36659 33.69 
35893 33.04 
30430 17.39 
6804 5.79 

■1889 
-774 
-830 
-43 
1726 

-5.33 
-2.82 
-3.07 
-0.31 
33.99 

BaMarsafllam 6 1646 1.40 3446 3.93 1800 109.33 

34353 39.34 
36666 33.59 
35893 33.04 
30394 17.35 
6763 5.76 
3431 3.91 

-1796 
-7G7 
-819 
-78 
16BS 

-4.97 
-3.80 
-3.G7 
-0.38 
33.13 

1775 107.86 

Totals 117499 100.00 117499 100.00 117499 100.00 

N.r .deviations 
Deviation(mean) 
Standard dev. 

345E 
648B5 
13383 

319144 
57B34 
11030 

319909 
57965 
11065 



Constant index models [ CINDEX j Alternative models 2 , 3B 
Population redistribution indicators, cities of 23 New Valiu S3, Egyptian Census 1935 
Sum of peculation 684B3 in 3 cities Arithmetic mean: 22803 

Citg name 
Rank 

Observed pop. CINDEX Model 3a CINDEX Model 3a 
Citg name 

Rank no. Struct Estim. Structi Chanqe 
t i 

Ratio 
% 

Estim. Struct 1 Change Ratio 
* _ ! — _ U — % 

23 Wsha\Kharga 1 49446 72.23 42560 62.22 -5886-13.93 43867 64.13 -5579-11.23 
23 WchavDakhla 2 16252 23.76 19177 28.03 2925 18.00 18348 26.82 2096 12.95 
23 Ri-Farafra 3 2719 3.96 6570 9.75 3960 145.14 6193 9.05 3483 128.52 

iTotai; 68408 1O0.00 68408 100.0G 68408 100,90 

jN.r.deviations 93472 71780 
jDeviation(mean) 53287 39516 
(Standard dev. 19634 14875 

75348 
42129 

m 



Const ioiit ins isx modsi: [ nu CINDEX flllB tsrnstivS iscdsis 3s 
Population redistr ibution indicators, 
Sum of population 117762 in 

c i t i es of 24 MRTTROUH 24, Egyptian Census 199E 
8 cities ;• firithnetic mean: 1472k 

City name 
Observed pop. CINDEX Model 3c 3 CINDEX Model 3a 

City name I i 1 

Rank no. Struct Estim. Struct Change Ratio Estim. Structj—€hanGsj Ratio 
"j «/ «/ •/ ! fa 

-5./C 24 M. Matrouh 1 . 52317 44.43 48540 41.22 -3777 -7.22 
'0 

48800 41.44 -351' 
fa 

-5./C 
24 fll-Dhaba'a 2 21251 18.05 21324 18.11 73 9.34 212S5 18.07 34 0.16 
24 Rl-Hammam 3 14419 12.24 14844 12.60 425 2.94 14793 12.55 374 2.59 
24 Seiwa 4 9756 8.28 10379 8.81 623 6.39 10333 8.77 577 5.91 
24Rl-MeaiiB- 5 G6B7 5.BB 7378 6.27 711 10.57 7340 6.23 573 10.09 
24 Rl-Salloum 5 6258 5.31 6855 5.82 598 9.55 5820 5.79 562 8.98 
24 SeiduEarany.. 7 5307 4.51 5878 4.99 571 10.75 5846 4.96 539 10.15 
24 fll-fllamean B 1787 1.52 2553 2.18 776 ■ 43.43 2547 2.16 763 42.53 

Totals 117762 103.00 117752 100.00 1177B2 100.80 
i 
i 
i 

N.r.deviaticns 4B1002 425030 427876 
Deviation(mean) 38254 81093 81432 
Standard de:.', 15302 13910 13998 

m 



Constant indsx rncdsls nfficv i RitsrnatWB n f e l s 3 , Ss 
Population redistribution indicators, 
Sum of population 143147 in 

cities of 25 SOUTH SE1NR25. Egyptian Census 1995 
6 cities Arithmetic mean: 24S5B 

City na.Ti5 
Rank 

Observed pop. CIHDEX Model 3a CINDEX Model 3a . 
City na.Ti5 

Rank no. Struct Estim. Struct Changs Ratio 
i — _ _ ! — * 

Estim.!Struct 
i % 

Change n x. 1 
Ratio; 

25 Rl-fireish 1 100482 b,'.3/ 88018 59.88 -114G4 -11.41 90248 60.51 -10234 -10.18 
25 Rafah 2 24621 16.51 27159 18.21 2538 10.31 26698 17.99 2977 8.43 
25 ShikhZouaed 3 12489 8.37 15102 10.13 2513 20.92 14773 9.90 2234 18.29 
25 Beer Hl-Rbd 4 8177 5.48 10444 7.00 2267 27.73 10193 6.84 2322 24.73 
25 ni-Hsana - 5 1799 1.21 3996 2.63 2197 122.15 3892 2.61 2093 116.37 
25 fil-Hekhei □ 1579 1.05 3427 2.30 1948 117.04 3338 2.24 1759 111.37 

Totals 149147 100.09 149147 100,00 149147 100.80 ! 
j 

N.r.deviations 
Deviation(mean; 
Standard d-j. 

151249 
34599. 

5S2100 
132923 
29775 

507541 1 
134463 I 
30272 ! 

r*-



Constant indsx models 
Population redistribution indicators, 
Sum of population 2740Q in 

[ CINDEX 1 
cities of 26 NORTH 

8 cities 

IIIUUCIS „■ , wO flltematiys 
SEINHS5, Egyptian Census 1995 

firithmetic mean: 3425 

City name 
Rank 

Observed pop. CINDEX Model 3a CINDEX Model 3a ! 
! City name 

Rank no. (Struct 
1 % 

Estim. Struct 
0/ 
'0 

Change Ratio 
% 

Estim. Struct Change n ■■ I 
Ratioi 

26 Rl-Toor 1 10563 38.55 9903 36.14 -660 -5.25 9943 do .rib -. ■-620 -5.86 
26 SharmSheikh 2 4306 15.72 4344" 15.85 38 0.88 4338 15.83 32 0.75 
26 Rbu-Redis 3 4152. 15.15 4136 15.09 -16 -0.38 4130 15.07 -82 -0.53 
26 Rbu-Zenaima 4 2680 9.78 2774 10.12 94 3.51 2757 10.10 87 3.23 
26 Nowebah . 5 2443 ' B.92 2523 8.21 80 3.29 2516 9.18 73 d ■ Jfcj 

26 Ras-Sedr 6 1423 5.19 1573 5.74 150 10.53 1567 5.72 144 10.12 
26 Dahab 7 1079 3.94 1233 4.50 154 1 4 « ^ 1228 4.48 149 13.62 
26 5antKatrein 8 754 2.75 914 3.34 160 21.25 910 3 v 1C£ 20.72 

Totals 27400 100.00 27400 100.00 27400 100.00 

H.r .deviations 
Deviation(mean) 
Standard dev. 

93222 
17492 
2967 

85413 
16215 
271B 

' 85724 
16274 i 
2731 

r - > 



Second : Total governorates level 

r-r 



Constant index models [ CINDEX ] alternative models 3 , 3a 
Population redistribution indicators, total urban of Gavemorates , ' Egyptian'Census 1S96 
Sura of population 25286335 in 26 govemorates Rrithmetic mean: 972551 

Bovernorats 
Rank 

Observed pep. CINDEX Model 3a CINDEX Model 3a ! 
i Bovernorats 

Rank no, Struct 
, — ^ _ 

Estim. Struct Change Ratio 
I A — 

Estim. Struct 
'C 

Changs| Ratioj 
! 0, ! 

/ft 

Cairo 1 6800992 26.90 6619144 26.18 - 181848 -2.67 6622437 25.19- 17B555 
Rlexandria 2 3339076 13.213298207 13.04 -40869 -1,22 3298403 13.04 -40673 
Giza 3 2589807 19.24 2565626 10.15 -23181 -0.90 2566535 10.15 -edd/cj -0.S0 
Kalyoubiya 4 1340815 5,30 1353962 5.35 13147 0.33 1353700 5.;£ 12885 
Oakahliua n 1174466 4,64 1185775 4.69 11309 0.96 1185520 4.69 11054 0 <w 
Gharbiya G 1058615 4.19 1068496 4.23 9881 0,93 1063251 4.22 9636 0.91 
Sharkiya n 964731 3.82 '973733 3,85 ■9002 0.93 973499 3.B5 8768 0.91 
Behera 8 S10276 3,60 917920 3,63 7644 0.84 917593 i eg 741/ 0,61 
flssiut 9 764206 3,32 774148 '3,06 .'9942 1.33 773942 3.06 9/ob 1 y: 

Kena 10 GS3957 2.70 694285 2./D 10328 1.51 694093 2.74 10136 
Souhag 11 676657 2.68 -687194 2.72 8537 1.26 687004 2.72 8347 4 " " 

Meniya 12 643059 2.54 651130 2.58 8071 1.25 650947 2.57 7868 1.C2 
Monoufiys 13 548013 2.17 557788 2.21 9775 1.78 557624 2.21 9611 1.75 
Kafrfll-Sheikh 14 509790 2.02 519485 2.05 9696 1.S0 519331 2.05 9541 1.87 
Port Said 15 472335 1.87 482063 1.91 9728 2,06 481916 1.91 9581 2.03 
Fayoom 16 446773 1.77 4S6254 1.80 94B1 2.12 456114 1.80 9341 2.09 
Beni-Swef 17 437671 1.73 446469 1.77 8798 2.01 446332 1.77 8661 1.98 
Suez 18 417527 1.65 426106 1.69 8579 2.05 425974 1.68 8447 2.02 
Aswan 19 415130 1.64 422983 1.67 7853 1.89 422B52 1.67 7722 l.BG 
Esma ilia 20 359645 1.42 368590 1,46 8945 2.49 368473 1.46 8S2B 2 & 
Damietta 21 250578 0.99 262372 1,04 11794 ■4.71 262285 1.04 11707 4,67 
South Seina 22 149147 0,59 163493 0,65 14346 9.62 163437 0.55 14290 9,58 
Matrouh 23 117762 0,47 132388 0.52 14626 12.42 132342 0.52 14588 12.38 
Red sea 24 117499 0.46 131448 0.52 13949 11.87 131402 0.52 13903 11.83 
New vally 25 68408 0.27 83295 0.33 14887 21.76 83265 0.33 . 14857 21.72 
North Seina 26 27400 0.11 42979 0.17 15579 56.86 42963 0.17 15563 56.80 

Totals 25286335 100.0025286335 100.00 25286335 100.00 

N,r.deviations 369139269 
|Deviation(mean) 20935921 
Standard cev. 1376582 

20516165 
1340094 

362118000 
2SS20S70 
1340661 

r-r 



Third : fill cities level 
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Constant index models 
Population redistribution indicators, all cities of Egypt 
Sum of population 25286335 in 199 cities 

. Alternative models 3 , 3a 
Egyptian Census 1S95 

Arithmetic mean: 127057 

City name 
Rank 

Observed pop. CINDEX Model 3a CINDEX Model 3a 
City name 

Rank no. Struct 
"/ 

Estim. 
i 

Struct] Change 
■ — x — ! 

Ratio Estim. Struct 
0/ 

Change Ratio 
5 & — i 

01 CAIRO 
02 ALEXANDRIA 
14 Al-Gieza 
08 ShobraKhema 
03 PORT 5AIED 
04 SUES 
10 fll-Mahalla 
10 Tanta 
06 Al-Hansoura 
18 flssuit 
13 Esmaiiiua 
07 Zakazig 
16 Rl-Fayyoum 
12 Kafr\dawwar 
21 Aswan 
12 Damanhour 
17 Al-Meniya 
15 Beny-Sweef 
19 Souhag 
20 Al-Oxor 
11 ShebesnvKom 
2fl Quena 
08 Banna 
09 Kafr\Sheikh 
17 Mallawy 
07 Belbeas 
05 Damietta 
06 Meat-Ghamr 
25 Al-Areish 
06 Talkha 
08 Kaluoub 
21 fludfo 

1 6800992 
2 3339076 
3 2250014 
4 870775 
5 472335 
6 417527 
7 394924 
8 372893 
9 359409 
10 343562 
11 273465 
12 267469 
13 260830 
14 232387 
15 221668 
16 209423 
17 201440 
18 171734 
19 170417 

21 
22 
23 
24 
25 
25 
27 
28 
29 
30 
31 
32 

156794 
155382 
135892 
124870 
119285 
114343 
110512 
101899 
100482 
97608 
97186 
34329 

418947 

25.90 6767710 
13.21 3328564 
8.94 2254592 
3.44 871416 
1.87 
1.65 
1.56 
1.47 
1.46 
1.36 
1.03 
1.06 
1.03 
0.92 
0.88 
0,83 
0.80 
0,68 
0.67 
0.66 
0.62 
0.61 
0.54 
0,49 
0,47 
0.45 
0,44 
0.40 
0.40 
0.39 
0.38 

373834 
370137 
344319 
274271 
268166 
261442 
233022 
222261 
209991 
201973 
172331 
170962 
15581B 

155848 
136401 
125388 
119792 
114838 
110993 
102388 
100950 

0^' 0/ 
97519 
94752 

26.76 
13.16 
8.92 
3.45 
1.87 
1.66 
1,57 
1.48 
1.45 
1.35 
1.08 
1.06 
1.03 
0.92 
0.88 
0.83 
0.80 
0,68 
0.58 
0.66 
0.62 
0.62 
0,54 
0.50 
0,47 
0.45 
0,44 
0.40 
0.40 
0.39 

•33282 
-10512 
-5422 
640 

.37 

510 
504 
466 
509 
518 
507 
495 
481 
489 
468 
455 
433 
423 

1420 
1136 
941 0 
728 
657 
8G5 
697 
612 
635 
593 
558 
533 
597 

-0.49 6767795 
-0.31 3328572 
■0.24 2254589 
0.07 871412 
0.35 474038 
0.34 418944 
Q.29 

0.20 
G.19 
0.29 
0.26 
0.23 
0.27 
0.27 

373832 
370135 
344316 
274269 
2SB164 
261440 
233020 

0.27 
0.25 
0.35 
0.32 
0.31 
0.32 
0.30 
0.37 
0.42 
0.43 
0.43 
0.44 
0.43 
0.47 
0.47 
0.45 
0*.45 

26.76 
,16 

-33196 
13, 

209989 
201971 
172330 
170961 
166817 
157297 
155847 
13G400 
125388 
119791 
114837 
110992 
102387 
100949 
9B0G2 
97G18 
94751 

8.92 
3,45 
1.87 
1.56 
1.57 
1.48 
1.46 
i n~ 
i . JD 
1.02 

0.62 
0.62 
0.54 
0.50 
0.47 
0.45 
0.44 
0.40 
0.40 
0.39 
0.39 
0.37 

-5425 
635 
1703 
1417 
1133 

725 

B04 
635 1.06 

1.03 610 
0.92 633 

532 
566 

0.88 
0.83 
0.80 531 
0.58 
0.68 544 

509 
503 
455 
50B 
518 
506 
494 
480 
483 
467 
454 
432 
422 

-0.31 
-0.24 
0.07 
0.35 
0.34 
0.29 
0.25 
0,20 
0.19 
0.29 
0.25 
0.23 
0.27 
0.87 
0.27 
0.25 
0.35 
0,32 
0.31 
0.32 
0.30 

0.41 
0.42 
0.43 
0,43 
0.43 
.10 

0.47 
0.44 
R.4h 

r .a 



lonstEnt index moGGis 
Population redistribution indicators, 
Sum of population 85236335 in 

[ CINDEX ] 
all cities of 
189 cities 

Rltsmstive ircdsis 3 , 33 
Pt , Egyptian Census 133: 

Arithmetic mean: 18705' 

City name 
Observed pop. 

Rank no. 

CINDEX Nodal 3a 

41 
42 
43 
44 
45 

14 Hawarrdiua 33 
09 Descuk " 34 
19 Gerga 35 
96 Bslkas 35 
18 Edko - 37 
S6 Rl-Matariya 38 
07 Rbu-Kebeer 39 
05 Dekernes 49 
19 fiKhffiOPfn 
10 Zeft3 
11 Moncuf 
17 Ssfnailcui 
19 Tshta 
06 SinbsiiawEn 46 
15 Naser 47 
12 Housh Eisa 48 
11 Rshmoun 49 
IE Ssnnorus 50 
19 KafrvZayyat 51 
29 Rrmsn t 52 
13 Manfaiout 53 
d ! KoffrUmDG ^4 
[i Maghagna JO 
06 fii-Manzsia 56 
18 Rbu-Teaq 57 
05 Ssmmaiiua 58 
19 Tera " 59 
12 Rashied 89 
08 Toukh 61 
09 BeyaiQ 68 
18 Rbnouo 63 
09 EHanatsr 64 

Struct 
— % — 

0.36 
0.36 

Estim. 

91770 
91318 
89679 0.35 

1 o rc QCTC1 
87843 
87539 
85339 
851B9 
84773 
9PPP8 

75437 

72884 
70543 
68887 

68442 
65993 
65547 
65141 
62391 
60405 
60184 
59474 
58573 
58331 
58382 
57595 
56759 

Struct 
A 

Changs 

82182 
91712 
9Q062 
ppepp 
uuuuw 88204 
87880 
85574 

0.35 
0.35 
0.34 
0.34 
9.34 
0.32 
0.31 
0.39 
0.29 
0.29 
0.28 
0.27 
0.27 

0.26 
0.25 
0,25 
0.25 
0.24 
0,24 
0.24 59739 
8,23 
0.23 
9,23 
0.23 
0.82 

35082 
81178 
"nnnr 

75743 
7415b 
73183 
70841 
69181 
59073 
68718 
66271 
55917 

62568 

b77 

57831 
58992 

Ratio 
— f i r — 

55480 8.22 
56326 9.83 56548 

0.36 
8.36 
0.3G 
0,35 
0,35 
0.35 
0.34 
0,34 
0.34 
3.32 
9,31 
0.3B 
0,89 
0.29 
0.28 
8.27 
0.27 
0.27 
9.3b 
0.26 
0.36 
0.25 
0.24 
0.24 
0.24 
0.23 
0.23 
0.23 
0.23 
0.23 
0.28 
0.82 

20 
371 
356 
341 
3dD 
321 
309 
313 
313 
311 
305 
299 
298 
294 
285 
27G 
278 
870 

CINDEX Model 3c 

Estim. 

412 0, 

267 
880 
256 
252 
246 
239 
236 
233 
828 
222 

45 

Struct Change 

0.43 
0.43 
0.42 
0.49 
0.39 
0.39 
0.38 
0.35 
0.39 
9.48 
0.41 
0.41 
0.41 
0.42 
0.43 
0.41 
0.40 
8.48 
0.41 
0.40 
0.43 
0.44 
0.43 
0.43 
0.43 
0.48 
0,41 
0.41 
0.41 
0.40 
0.39 

91718 
900G1 
88G8I 
88803 
87879 
85673 

85081 
81177 

75747 
74155 
73122 
70840 
G9181 
69077 
63713 
6GS70 
55917 
65404 
52563 
68672 
60444 

0.30 
0.89 
0.29 
0.28 
0.27 
0.27 
0.27 
8.26 
0.86 
0.25 
0.25 
0.24 
0.24 
0.24 

58924 0.23 
5B577 0.23 
58561 0.23 
57838 
5G991 
58707 
56548 

0.23 
0.88 

418 
394 

378 

0.35 
0.36 
8.3G 
0.35 
0.35 
0.35 
0.34 
0.34 321 
0.34 308 

Ratio! 
— % - l 
0.45 
0.43 

382 0.4; 

340 
334 

310 
305 
293 
897 
294 
284 
875 
877 

867 
867 
260 

251 

839 
235 
238 
827 

0.22 222 

^A2 
0.40 
0.39 
8.39 
0.33 
0.35 

8.48 
0.41 
0.41 
0.41 
0.42 
0.43 
0.41 
0.40 
0.48 
8.41 
0.48 
0.43 
0.44 
0.43 
0.43 
0.43 
0.48 
9,41 
0.41 
0.41 
9.48 

r-\ 



:nstsnt indsx models ICIMDEX"] 
Population reoistribution indicators, all cities of Egypt , 
Sum of population 25286335 in 199 cities 

iiKsnicuivB muucib J . jri 
Egyptian Census 1BSS 

Arithmetic mean: 127057 

City name 
Observec j pop. CINDEX Model 3a CINDEX Model 3a 

i 

City name ! Rank no, Struct Estim. Struct Change Ratio Estim. Struct Changei Ratio 
y 0/ i »/ •/ " ! •/—1 

37 Faqous 55 55237 0.22 56454 
•c 
0.22 217 0.39 56453 0.22 216 

'o ' 
0.38 

38 El-Khanka 6G 5G010 ■ 0.22 5G222 0.22 212 0.38 56221 ■ 0.22 211 0,38 
18 Rl-Kousiqa 57 55957 0.22 551B3 0.22 206 0.37 56163 0.22 206 0.37 
13 Dairout " 58 55890 0.22 56091 0.22 201 0.3B 55091 0.22 201 0,36 
07 MeniaelKamh G9 55B00 9.22 55797 0.22 197 0.35 55797 0.22 197 0.35 
20 Esna 70 550B8 0.22 55262 0.22 194 0.35 55262 0.22 194 0.35 
39 Fowwa 71 54420 0.22 54612 0.22 195 0.35 S4612 0.22 192 0.35 
14 Quseam 72 54264 ' 0.21 54452 0.22 183 0.35 54452 0.22 183 0.35 
17 Eenu-Hazap 73 52G90 0.21 52830 0.21 199 0.26 52B80 0.21 199 0.3G 
15 fii-Fsshn 74 JiutJU<-r 0.21 52775 0.21 IBB 0.35 52774 0.21 185 0.35 
24 M. Matroun 75 52317 0.21 52499 0.21 162 0.35 52499 0.21 1E2 9.35 
07 Rl-Karsen 75 51833 0.20 52013 0,21 1B0 0.35 52013 0,21 tnr. 9.35 
14 Badrashssn 77 51205 0.20 51384 0.20 179 6.35 S1383 0.20 178 fcJ. 3: 
17 Rb-j-Kerkas 78 50031 0.20 50210 0,20 179 0.35 50210 0,20 179 0.3G 
19 Rl-Monsha'a 79 50011 0.20 5018B 0.20 175 0.35 50186 0.20 175 0.35 
05 Fareskour 80 49G52 0.20 49B25 0.20 173 0.35 49825 0.20 H I 0.35 
15 Beba 81 49516 0.2B 49686 0.20 170 0.34 496S5 0.29 169 0.34 
23 WahaxKharga 82 4944G 0.20 49G12 0.29 166 0.34 49812 0.20 IDS 0,34 
20 Qous 82 49054 0.19 49218 0.19 154 0.33 49218 0.19 164 0.33 
0G MenietlNasr 84 48820 0.19 48981 0.19 161 0.33 489B1 0.19 151 9.33 
08 Sh.kanater 85 48372 0.19 48532 0.19 160 0.32 48531 0.19 159 0.33 
10 Basyon SE 48214 0.19 48371 0.1S 157 9.33 4B371 0,19 157 0.32 
07 i0\Ramadan 87 47833 0.19 4798E 0.19 . 155 0.32 47933 0.19 155 0.32 
19 Samannoud BE 4774E 9.19 47900 0.19 152 0.32 47980 0.19 152 0.32 
05 Shsrbeen 8^ 4G92E 0.19 4707E 0.19 152 0.32 4707B 0.19 152 9.32 
11 Sers\Layyan 9£ 44267 0.1E 4442E 0.18 161 0.36 44427 0.18 160 9.36 
20 Deshna "" 91 4412E 0.17 44283 0.18 158 8.36 44283 0.18 158 9.36 
11 Tala 9c 4401E 0.17 441GE 0.17 155 0.35 441G5 0.17 155 0.35 
20 Farshout 9; 1 4379E 0.17 43949 0.17 153 0.35 43949 0.17 153 0.35 
07 Diarb Negm 9̂  4350i 0.17 43G5E 0.17 151 0.35 4365E 0.17 151 0.35 
13 Tai\flLKebir 9: 3 4335E J' 0.17 43507 ' 9.17 14? 0,3^ 43507 0,17 148 0.34 
05 Kafr-Sa'ad 9E 5 4209: i 0 . " 4224: 0.17 152 0.3E 4224E 0,i; 151 0.3G 

T-Y 



Constant index models [ CINDEX ] 
Population redistribution indicators, ell citiss of Egypt , 
Sum of population 2528G335 in 199 citiss ; 

Alternative aodsls 3 , 3a 
EgjDtian Census 1995 

arithmetic mean: 127857 

Ci 
Observed pop. 

im name Rank no, 

CINDEX Model 3a 

05 Nsat-5aisiil29 
07 Rbu-H.afp.mad 130 
09 Kallien 131 
B7 Ibrahimiyo 132 
12 flbo- Homrr.os 133 
11 Berketeabhl34 
14 El-Ayyat 135 
22 Ras-bharc-b 13S 
10 Rl-5anta 137 
22 Safaqs 138 
12 RLRahmaniual39 
14 NahaEshriual40 
87 Kafr-5ekr" 141 
25 Rafah 142 
09 Motobas 143 
12 Shabrakhit 144 
07 Rl-Heseniyai45 
18 SaheiSelearn145 
20 fll-Wakf 147 
19 Dar-RiSaiarni48 
12 Mahmc?jdiu3 149 21850 

21251 
20791 
20472 

24 Rl-Dhaba'a 
19 Kotour 
22 Rl-Q'jsear 
23 Nakada 
03 Kafr-Shokr 154 
11 Ri-Sadat 155 
19 Sakoita 155 

151 
152 
153 

30 Keft 157 
18 Sedfa 158 
23 Waha\kkhlaIS9 
07 fiwlad-bakr 1E0 

29773 
29501 
29422 
29085 
29033 
28917 
28385 
27433 
27187 
25712 
25438 
25116 
24883 

Struct 
—%-± 

0.12 
0.12 
0.12 
0.12 
0.11 
0.11 
0.11 
0.11 

Estim, 

2-' 

24354 
24140 
24113 
24033 

90b 
1BS58 
18619 
18003 
17918 
17853 
16352 
15103 

9.11 
9.11 
0.10 
0.13 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.09 
0.B9 
0.03 
0.08 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
fl.flP 
0.13a 

29905 

29215 
29162 
29045 
28513 
27554 
27317 
25343 
25573 
25251 
25017 
24755 
24683 
24485 
24272 
24248 
24152 

Struct 
— X -

0.12 
0.12 
0.12 
0.12 
0.12 
0.11 
0,11. 
6.11 
0.11. 
0.11 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10-
0.10 
0 era 
S.09 

Change 

383 0.E 213B 
2B929 
20610 
19048 
18801 
18761 
18145 
18060 
17994 

15249 

0.08 
0.08 
0.03 
0.07 
0.07 
0.07 
0.07 
0.07 
0.06 
0.06 

CINDEX Model 3a 

132 
132 
130 
130 
129 
123 
128 
131 
130 
131 
135 
135 
134 
134 
133 
132 
132 
139 
123 
132 
135 
137 
138 
138 
143 
143 
142 
143 
142 
141 
147 

Ratio 
— X — 
0.44 
0.45 
0.44 
0.45 
0.44 
0.44 
0.45 
0.48 
0.43 

Estim. Structi ChangeI Ratio! 

3.53 
0.54 
0.54 
0.54 
0.54 
0.54 
0.54 

29552 
29215 
29161 
29044 

27554 
27317 

3.43 25343 
CJ57C; 
25250 
25017 
24755 
24682 
244B6 
24271 

9.54 24248 
0.54 
9.53 
3.62 
0.5'! 

24162 
23994 

0.12 
0.12 
0.12 
0.12 
0.12 
0.11 

28513 0.11 
0.11 
0.11 
0.11 
0.10 
0.1Q 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

0.55 
0.67 20610 
0.75 19048 
9.77 18801 
0.76 18761 
0.79 13146 
0.79 18850 
0.79 17994 
0.99 15399 0 

0.08 
0.08 
0.08 
0.07 
0.07 
0.07 
B.07 
0.07 

131 
130 
130 
128 
127 
123 
131 
139 
131 
134 
134 
134 
134 
132 
132 
131 
130 
123 

138 
138 
143 
143 
142 
143 
142-
141 

—%— 
0.44 
0.45 
0.44 
G.45 
0.44 
0.44 
3.45 
0.48 
'1 AQ t J . ." 
3.49 
3.53 
3.53 
0.54 
0.54 
0.54 
0.54 
0.54 
n ^ 
0.53 

21335 9.09 135 Q.SE 
21383 0.GS 13' 

146 0.91 .15249 0.05 145 

|.1 _ h-4 

9.65 
0.57 

8 '.7b 
0.76 
0.79 
0./a 
0.79 
0.93 

y-A 
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Constant index models [ CINDEX ] 
Population redistribution indicators, ail cities of Egypt 
Sum of population 85S8G335 in 199 cities 

Alternative models 3 
Egyptian Census 

Arithmetic mean: 1 
1935 

0 Dservec j pop. CINDEX Model 3c ) CINDEX Model 3a 
i 

M ly llaitic [ ■ 

Rank 1 no. Struct Estim. Struct Change Ratio Estim. Struct Change Ratio 
1 »/ v ' 5( 0/ 0j 

13 Faued 1G1 15652 0.06 15799 0.05 147 0.94 15799 0.06 147 
/f. 1 

0.94 
06Rga 1G2 15558 0.06 15704 0.05 146 0.94 15704 0.05 146 0.94 
13 Kantara\Gh.lG3 15054 0.06 15201 0.06 147 0.98 15201 0.06 147 0.98 
12 WadyNatrcuni64 14983 0.0G 15189 0.06 146 0.98 15129 0.06 146 0.83 
24 Ri-Hammam- IBS 14419 0.06 14567 0.06 148 1.02 14566 0,06 147 1.02 
09 Rl-Riuad 1G6 14008 0.06 14156 0,06 148 1.06 14156 0,06 148 1.05 
17 Rl-fldwa 1G7 13553 0.05 13702 0,05 149 1.10 13702 0,05 143 1.10 
25 ShikhZaussdlGS 12489 9.05 12641 0,05 152 1.22 12641 0,05 152 
13Kantara\9h.l69 12116 0.ta 12259 0,05 153 1.26 12269 0.05 153 l.Cfc 
06 Terns3iR!r.didi?0 11773 0.05 119£R 0,05 153 11926 0.05 153 1,35 
14 fltfish 171 11352 0.04 11506 0.05 154 1.35 11506 0.05 154 
8G Hl-Ioor 172 10563 9.04 19719 0.04 156 1.48 10719 0.04 155 1.48 
80 Rbu-Teeht 173 10469 0.04 10524 0.04 155 1.48 10624 0.04 155 1.43 
18 fll-Fat'h 174 10378 0.04 10527 0.04 ■ 155 1.49 10527 0.04 155 1.49 
24 Seiwa 175 9756 0.04 9912 . 0.04 156 1.69 9912 0.04 156 1.60 
25 Beer fll-flbdl7E 8177 0.03 8339 0.03 162 1.98 8339 0.03 162 1.98 
67 El-balhiua 177 8140 0.03 8301 0.03 161 1.98 8301 0.03 16! 1.93 
05 Ras-el-Barrl78 7791 0.03 7952 0.03 ,31 2.97 7952 0.03 161 2.07 
24 Rl-Meqils 179 tea/ 0.03 6832 0.03 165 2.48 6832 0.03 165 2.43 
05 NewDamiettalBG 6520 0.03 6585 0.03 155 2.53 6685 0.03 165 2.53 
24 fll-Salioum 181 6258 0.02 6423 0.03 155 2.64 6423 0.03 155 C.C2 

21 Markaz Nssrlffi 610E 0.02 6265 0.02 155 2.70 6265 0.02 165 2,70 
24 5eidyBaranul83 5307 0.02 5474 0.02 167 3.15 5474 0\02 167 3,14 
82 Shaiateer: "i84 •• S07E 0.02 0.02 167 3.29 5245 0.02 167 3,29 
26 5harmShs!khl85 430E 0.08 4475 0.02 169 3.93 4475 0.02 159 3,93 
26 flbu-itedis 186 4152 0.08 4321 0.02 169 4,07 4321 0.02 1GS 4,07 
23 fli-Farafra 187 27 It 1 0.01 2884 0.01 174 6,42 2884 0,01 174 6,42 
26 Rbu-2enaimal8B 268E i 0.81 2853 0.01 173 6.45 2853 0.01 173 b,4b 
26 Nowebah 189 244; * 0.01 261E 0.01 173 7.09 2616 0.01 173 7.09 
85 Rl-flsana 190 I79E > 0,0! 1974 0.01 175 9.73 1974 0:P1 175 9.73 
24 Rl-fiiamean 191 178' > 0.0! 1951 0.01 '•1A 

» 1 4 

0 n ,< 1951 0.01 174 9.74 
22 Marsa hiam 192 154E S 0.0! 182E I 0.01 174 10.56 182E 0.01 174 10.55 

r-\ 
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Model [CINDEX1] ; [CINDEXla] building 

[1] Arrange observed population data P(*}. in downward order to V cities : 
P(l) =) PS)'=} P(3] => , . , . . 3 . F(.n)'» B where n => 3 

[2]-Compute the sum of population : 
Pts) = Sum ( P(i) ) where s = n + 1 and i=l to n 

[3] Compute the arithmetic mean of population : 
mean = P(s] / n 

[4] Compute the ascending cumulative distribution : 
A(i) = Sum (.P(j) ) where i = 1 to n, j = 1 to i 

[5] Compute the ascending cumulative mean : 
B[i) = R(i) / i where i = 1 to n 

[S] Sum up the ascending cumulative means : 
Bts) = Sum ( B(i) ) '. ' ; where i = 1 to n 

[7] Perform pro rate adjustment, to produce primary estimations : 
Cli) = (S(i) /Bis)) *P(s) where i « 1 to s 

[8] Compute the standard deviation : 
Std = Sqr ( Sum (P(i) - mean)A2) / n ) where i = 1 to n 

[9] Compute the ratio of deviations : 
R = Std / P(s) for model CIHDEXi where i = i to n 
Ra ■= R * ((n - i) / (n + i)) for model CINDEXla where i = 1 to n 

[18]Compute the observed population ratios : 
F(i) = P(i) /P(s) where i = i to n 

[iilCamputs the weighted ratios :" 
W(i) = F(i) * R for model CINDEX1 where i = 1 to n 
Wa(i]= F(i) * Ra for model CINDEXla where i = 1 to n 

[12]Compute the indices : -
X(i) = (1 - W(i)) / (1 +-W(i-]) for model CINDEXi where i = 1 to n 
Xa(i)= (1 - Wa(ij) / (!■+ Wa(i)) for model CINDEXla where i = 1 to n 

[13jCompute the provision structure for elements t 
V(i) = X(i) * (n*Pti)+C(i)] /s for model CINDEXI where i = 1 to n 
Va(i]= Xa(i) * (n*P(i)+C(i)] /s for model CINDEXla where i = 1 to n 

[14]Sum up the provision structure : 
V(s) = Sum (V(i)) for model CINDEXI where i = 1 to n 
U s ) - Sum (Va(i)j for model CINDEXla where i = 1 to n 

[15]Pro rate adjustment, to generate final estimation : 
Eli) = (V(iJ. / V(s)] * "PCs) ' for model CINDEXI where i = 1 to n 
Ea(i)= (Va(i) / Va(s)) * P(s) for model CINDEXla where i - 1 to n 

r;i 



jnlisni idsx , ^ i r riKinw T 
Population redistribution indicators, divisions of 03 PORT 
Sum of population 472335 in G divisions 

luwei native niuucib J. } U 

ED 03, Egyptian Census 193! 
Arithmetic mean; 78721 

Division 
Rsnk 

Observed pop. CINDEX Nodel 1 CINDEX Model la 
Division 

Rsnk no. Struct Estiffl. Struct 
1 /u 

Change Ratio Estiffl. Struct 
0/ 

Change Ratio 
V 

fll-Manakh 1 229351 48.68 293766 43.14 -26085 -11,35 
Al-Dawahy P.S. 2 91320 19.33 94700 29.05 3380 ' 3.70 
Por-Foad 3 S13B4 12.98 
Rl-Rrab 4 58732 12.43 
Rl~Shark 5 '38745 6.51 
Mena-Portsaied 6 332 B.B8 

6G583 
G284G 
JGQCC 

14.10 
13.31 
7.80 
1.61 

5279 8.61 
4114 7.01 
6076 19.76 
72361894.12 

207365 
93886 
65640 
61B26 
36093 
7424 

43.90 
19.88 
13.90 
13.11 
7.64 
1.57 

22486 -9.78 
25GG 2.81 
4336 7.07 
3194 5.44 
5347 17.33 
70421843.55 

Totals 47 n'-inri uwb 100.08 472335 109.00 472335 100.00 

N.r.deviations 1331639 
Deviation(mean) 327451 
Standard dev. 

1158112 
282041 
62051 

1176796 
287612 
63420 

Constant index models [ CINDEX ] 
Population redistribution indicators, divisions of 04 SUES 
Sum of population 417527 in 5 divisions 

Alternative models 1 , 1 
04, Egyptian Census 199 
Arithmetic mean: 8 

served pop. 
Division 

Rank no Struct 

CINDEX Model 1 

EStlffl. Struct 
—t-

Change Ratio 
y 

CINDEX Model la 

Estim. Struct Change °/_J 
""fa ~ 

Ratio 
— , — 

fll-Rrbaien 
Fesal 
Ri-Banayen 
Sues 
fitaka 

1 196770 47.13 175495 42.03 -21275-10.81 178515 42.78 -18155 -S.23 
2 106757 2S.57 106679 25.55 -78 -0.07 10G1G3 25.43 -594 -0.5G 
3 61653 14.77 67511 16.17 58S6 9.S0 6S43S 15.91 4789 7,75 
4 43593 10.44 50198 12.02 6608 15.16 49177 11.78 5587 12.82 
5 8755 2.19 17644 4.23 8889 101.53 17137 4.10 8382 95.74 

otals 417527 100.90 417527 100.00 417527 100.00 

N.r .deviations 
Deviation(mean 
Standard dev. 

878334 
273932 
64 

744365 
230326 
S4225 

759885 
235S34 
55559 

n r 



Model [CINDEXE] ; [CINDEXSa] building 

[1] Arrange observed population data P(*) in downward1 order to V cities : 
P(i) => P(3) => P(3) => , . , --)P(n]=>8 w h e r e n = > 3 

[2] Compute the sum of population : 
P(s) = Sum ( Pti) ) where s = n + i and i=l to n 

[3] Compute the-arithmetic mean-of population : 
mean = P(s) / n 

[4] Compute the ascending cumulative distribution : 
R(i) = Sum ( P[j) ) where i = 1 to n, j = 1 to i 

[5] Compute the ascending cumulative mean : 
B(i) = fi(i) / i where i = i to n 

LB] Sum up the ascending cumulative means : 
B(s] B(i] j where 

[7] Perform pro rate adiustment, to produce primary estimations 
Cti)= (B(i)/B(s)J*P(s) • where 

[8] Compute the deviations from mean : : 
Dm = Sum ( abs (P(i) - mean)) where 

[9] Compute the ratio of deviations : 
R = Dm / ( P(s) * n ) for model CINDEX2 where 
Ra = R *l(n - 1] / (n + 1]) for model CINDEXHa where 

[10]Compute the observed population ratios : 
F(i) = P(i) /P(s) where 

[ii]Compute the weighted ratios : 
W(i) = F{i) * H for model CINDEXl where 
Wa(i) = F(i) * R a for model CINDEXla where 

[12]Compute the indices : 
X(i) '= (I - W(i]) / (i + W(i)) for model CINDEXl where 
Xati) = (1 - Wa(ij) / (1 + Ha(i)] for model CINDEXla where 

[13]Compute the provision structure for elements: 
V(i) = X(i) * (n*P(i]+C(i])/s for model CINDEXl where 
Va(i) = H i ) * (n*P(i)+C(i)) /s for model CINDEXla where 

[14]Sum up the provision structure : 
V(s) = Sum ( V(i) ) for model CINDEXl where 
M s ) -- Sum ( Va(i) ) for model CINDEXla where 

[lB]Pro rate adjustment, to generate final estimation : 
E(i] = (V(i) /V(s)) *P(s) for model CINDEXl where 
Ea(i) = (Va(i) / Va(sj) * P(s) for model'CINDEXla where 

= 1 to n 
Cti)" : 
= 1 to s 

= 1 to n 

= 1 to n 

= 1 to n 

= 1 to n 

= 1 to n 
= 1 to n 
= 1 to n 
= 1 to n 
= 1 to n 
= 1 to n 
= 1 to n 
= 1 to n 

= 1 to n 
= 1 to n 

r»r 



[ CINDEX ! Uj i iwUi iU i!iLi£A iliUUwiw 

Population redistribution indicators, divisions of 03 
Sum of population 472335 in G divisions 

BitiffiStivS asdels E , 
:T SfilED 03, Egyptian Census ii 

Arithmetic mean; 78" 
Observed pap. CINDEX Model 2 CINDEX Nodel 2a. 

u IV i ts i un Re nk no. 3truet Estim. Struct Change Ratio Estifn. Struct Change Rati 
-/ «/ 0* OJ 0/ 

fil-Msnskh 1 339951 4S.SG 30S970 43.83 -23881 -9.95 209G53 44.33 -20198 - B ; 
RI-DsHsfm P.S. n 91326 19.33 9397S 19.90 2S5G 2,91 933G3 19.77 2043 2i 
Por-Foad 3 G1304 12.93 G5743 13.92 4439 7.24 G5040 13.77 3736 6.G 
fil-firab 4 58733 12.43 G2027 13.13 3295 5.61 61342 12.99 2610 4.< 
fil-Shark 5 30745 G.S1 3G173 7.GG 5427 17.55 35634 7.54 4838 15 .£ 
Mena-Portsaied 6 332 0.93 7445 1.58 70631849.06 - 7303 1.55 69211311.£ 
Totals 472335 100.00 472335 100.00 472335 100.00 -

H,r.deviation? 1331S33 1174748 1188636 
Deviation ifneer i 337451 237001 291141 ' ■ 
Standard dev. 73130 638S9 6433G 
Constant index models [ CINDEX ] 
Pcouistion redistribution indicators, divisions of 04 
•:JU:T! of population 41/Dri7 in a divisions 

Alternative models 2 , 
04, Egyptian Census U 
Arithmetic mean; 33-

jbservsd pop CINDEX Model 2 
Division 

Hi-hroaien 
Fesal 
.Ri-Genaysn 
Sues 
Risk a 

RanK no . iS t ruc t | Est im. Struct 

, u ' u < ; w 

O / J J 

.y L 

47. b 
105757 25.57 
S1GSS 14.77 

-10. 
2.1 

hangs 0 ~ 

CINDEX Model 2 L i d 

Ratial Estim, Structj Change! Rat: 

iti 

175374 42.39 -13796 
106437 25.43 -320 
67001 16.05 5346 
49713 11.31 6123 
17402 4.17 8B47 

10.05 179609 43.02 -17179 - 8 / 
-0.30 185993 25.39 -7S2 -07 
8.67 65996 13.83 4441 1,1 
14.05 48357 11.70 5267 12i 
93.77 1G379 4.07 8824 S3.E 

016. 417S27 100.33 417S27 183.0; 417527 100.91 

N.r.deviat ions 
Deviation(mean) 
Standard dev. 

378394 
M3P 

P4RsH 

751737 
838801 
54357 

734763 
2371G9 

DD3CU 

TTT 



I'IUUCi LbiiiuL^jj ; L îi wi-^ucij DuliuiiiQ 

where 

for model CINDEXI where 
for model CINDEXia where 

for model CINDEXI where 
for model CINDEXia where 

F(i) = P(i) /P(s 
[iilCompute the weighted ratios : . 

W(i].= F ( i ) * 8 ■" 
Wa(i)= F(i) * Ra 

[12]Compute the indices : 
X(i) = (i-N(i)) / (1 + W(i}) 
Xa(i)= (1- Wa(i))/ (1 + M i ) ) 

[13]Compute the provision structure for elements: 
V(i) = X(i) * (n*P(i]+C(i)] /s for model CINDEXi where 
Va(i)= Xa(i) * (n*P(i]+C(i)] /a for model CINDEXia where 

[14]Sum up the provision structure : 
V(s) = Sum ( V(i) ) for model CINDEXI where 
Va(s)= Sum ( Va(i) ) -. for model CINDEXia where 

[15]Pro rate adjustment, to generate final estimation : 
E(i) = (V(i-) / V(s)) * P(s) for model CINDEXI where 

= 1 

1 

i 

= 1 

= 1 
= 1 

= 1 
= 1 

= 1 

o i 

[1] Arrange observed population data P(») in downward order to V cities : 
P(l)=>P(a)=>P(3)=) . . . = > P ( n ) = > 0 where n =) 3 

[2] Compute the sum of population : 
P(s) = Sum ( P(i) )■ where s - n + 1 and i = i to n 

[3] Compute the arithmetic mean of population : 
mean = P(s) / n 

[4] Compute the ascending cumulative distribution : 
R(i) = Sum ( P(j) ) where i = 1 to n, j = 1 

[5] Compute the ascending cumulative- mean : 
B(i) = n(i) / i ■ where 

[G] Sum up the ascending cumulative means : 
B(s) = Sum ( B(i) ) where 

[7] Perform pro rate adjustment, to produce primary estimations 
C(i)= (B(i)/B(s)) * PCs) where 

[8] Compute the total non-repeated deviations : 
Dt = Sum (P(i)-P(j) ) where i = 1 to n-i, j= i+i 

[9] Compute the ratio of deviations : 
R = Dt / P(s) / n / n for model CINDEX3 where 
Ra = R. * ((n - i) / (n + 1)} for model CINDEX3a where 

[lBjCompute the observed population ratios : 

Ea(i)= (Va(i). / Vats)) * P(s) for model CINDEXia where i = 1 

r u 



Constant index oio^'s f nwrp 1 Bitgrnstlvs modsis 3 , 3a 
Popuiaticn redistribution indicators, divisions of 03 PORT SfllED .03, Egyptian Census 1996 
Sum of population 472335 in 6 divisions . Arithmetic mean: 78722 

(Observed pop. 
Division 

Rank i T 
CINDEX Model 3 CINDEX Model 3a 

no,!Struct| Estim.|Struct 
/__J L—-4'— 

Change! Ratio).Estim. 
„—L_^-l—»— 

Struct Change Ratio 
v 

Hl-fekh \ 289351 48.66 dtftteab 44.46 
fil-Dswahy P. ,5, 2 91320 19.33 93284 19.75 
Por-Fosd 3 61354 12.98 64950 13.75 
Rl-firab A 58732 12.43 61254 12,97 
fll-Shark C 

J 2S74G 6.51 35565 7.53 
Nena-Portsai ied D 382 5.83 7285 ■' 1.54 

18.66 2Q999S 44.46 -19855 -8.64 211816 44.84 -18035 -7.85 
1543 1.69 
3175 5,17 
2058' 3.50 
4456 14.49 
68081782.23 

2.15 92863 19.66 
3646 .5.95 64474 13,85 
2522 ...4.29'" 60790 12.87 
4818 15.67"" 35202 7.45 
63031807.14 7190 1,52 

1 

Totals 472335 109.00 472335 100.03 - 472335 180.00 , 

N.r.deviations 
Deviation(mesn) 

1331539 1190408 
327451 ■ 291569 

1199796 '-
-.294467 

I Standard dev, 73198 64423 ,63127 

Constant indax models [ CINDEX ] - Alternative models 3 , 3a 
Population redistribution indicators, divisions of 04 SUES 04, Egyptian Census 1995 
bum OT population 4-7SP7 in 5 divisions fir i throe tic mean: 8350S 

I Division 
lubservsa pop, CINDEX Model 3 
r— 

Rank| noJStruct! Estim. 
. ]—/r-J ^ 

Struct Change 

CINDEX Model 3a 

Ratio -.Estim. Struct 
/o 

■Chanqe Ratio 
i 

/c~T" 

Hl-Hrbaien 1 196778 47.13 179783 43.06 -16887 - S B 181472 43.46 -15892 -7,77 
Fasai 2 106737 25.57 1SS9S4 25,38 -793 -0.74 103671 85.31 -1886 -1,83 
hl-osnauen j oio» H,// bbUdJ lo.bd 43/b 7.10.. b M 13.68 3/b/ O,1D 
S.as " 4 43593 10,44 48787 11,63 5237 11.95 48651 11.56 4651 18.69 
fitaka 5 8755 2,10 16949 4,06 8134 93.60 16681 4.80 7965 90.54 

iTotals 417527 109,09 417527 100,80 417567 Am 

h.r.deviation 
DeviationImea 
iStandard dev. 

378394 
r.t IMZ 

765668 
237472 
56080 

774081 
40263 
56785 

k 

V)"V 



Models [VINDEX41 ; [VINDEX4a] building 

[1] Arrange observed population data data P(*) in downward order to V cities 
P(i) =) P(2) --) P(3) = > . . . = ) P(n) =) 0 where n =) 3 

[2] Compute the sum of population : 
P(s) = Sum ( P(i) ) where s - n + i and i - 1 to n 

[3] Compute the arithmetic mean of population : 
mean = P(s) / n 

[4] Compute the ascending cumulative distribution : 
R(i) = Sum ( P(j) ) where i = 1 to n, j = i to i 

[5] Compute the ascending cumulative mean '. 
B(i) = fi(i) / i where i = i to n 

[S] Sum up the ascending cumulative means : 
B(s) = Sum ( B(i) ) where i = 1 to n 

[7] Perform pro rate adjustment, to produce primary estimations : 
C(i) = (B(i) /B(s)) *P(s] where i = i to s 

[8] Compute the ratios of the primary ascending estimations : 
F(i) = C(i) / C(s) where i = 1 to n 

[9] Compute the weighted ratios : 
i) = F(i) / n for model VINDEX4 where i = 1 to. n 

Wa(i)= F(i) / n / n for model VINDEX4a where i = i to n 
[10]Compute the indices : 

Xfi) = (1 - W(i]] / (1 + W(i)) for model CINDEX1 where i = 1 to n 
Xa(i)= (1 - Wall)} / (1 + Wa(i)) for model CINDEXia where i = 1 to n 

[ll]Compute the provision structure for elements: 
V(i) = Xfi) * fn*P(i)+Cfi)) /s for model CINDEXi where i = 1 to n 
Va(i)= Xa(i) * (n*P(i)+C(il) /s for model CINDEXia where i = 1 to n 

[12Bum up the provision structure : 
V(s) = Sum ( Vfi) ) for model CINDEXI where i •= 1 to n 
Va(s)= Sum ( Vafi) ) for model CINDEXia where i = 1 to n 

[13]Pro rate adjustment, to generate final estimation : 
Efi) = (Vfi) / Vfs)) * Pfs) for model CINDEXI where i = 1 to n 
Ea(i)= (Vafi) / Vafs)) * Pfs) for model CINDEXia where i = 1 to n 

T)Y 



,u, r UTKIHEV 1 
L 'vii UiUA J ifenalivs oiodsib 4 

Population redistr ibut ion indicators, 
Sum of population 

■1 ,-u 
s -ro 

! /cbc in 
divisions of 83 PORT 5RIED 83, Egyptian Census 1395 
8 divisions Arithmetic mean: 78722 

Division 
Rank 

Rl-Manskh 
Rl-Qawahij F.5. 
For-Foad" 
fii-Rrab 
fll-Shark 
Hens-Fortsaied 

Observed pop, VINDEX Model 4 VINDEX Model 4a 
no. Struct 1 

Estim.[Struct 
J — % 

Change Ratio Estim. Struct 
'0 

Change Ratio 
48.66 1 229851 

2 81323 19.33 
61384 i?,9F 

4 
5 

J Q / V 12,43 
G.S1 

211475 44.77 -1837G -7.99 2155SS 45,64 
92347 13,55 1027 1.12 91891 19.45 
S4544 13,66 3240 5,89 83492 13.44 
81258 12,97 2524 4,38 59899 12,68 
35472 7,51 4725 15.37 34495 7.38 
7248 1.53 68581795,40 7803 1.43 

■14298 -6,22 
571 0,63 
2183 3,57 
1167 1,99 
3749 12.19 
GS211733.23 

1, 
jiotais 

DeviationXtot, 
;Deviationimean] 
Standard dsv, 

1331639 
327451 
73198 

180.08 472335 180.00 472335 180.88 

1195883 

G4930 

i218538 
388888 
GS5G1 

Variable index models 
Peculation redistribution indicators, 

[ VINDEX ] 
divisions of 04 SUES 

Sum of population 4l7a2/ in 5 divisions 

Alternative models 4 , 4a 
84, Egyptian Census 1935 
Arithmetic ?san: 83583 

UlVlSiuf 

hi-Hrbaien 
Fessi 
Ri-Ganayen 
Sues 
ritSKa 

JV.1 V^vJ j—^. VINDEX Model 4 

Rank no,!Struct! Estim, 
_ L _ % _ I 

Struct 
j/. 

'ft 

Change Ratio 
VINDEX Model 4a 

fcsumJbtruct 
0/ 

1 183778 47,13 188562 43,25 -16208 -8,24 133994 44.87 
2 186757 85.57 18549! 25,27 -1265 -1.13 105154 25.18 
3 G1SS5 14.77 65749 15.75 4894 6.64 64534 15.47 
4 43593 18.44 48814 11.69 5224 11.33 47493 11.37 
3 3755 2,10 16310 4.0S 8155 93.15 16303 3.98 

Chanqe Ratio 
AT 

277G -6,49 
1503 -1,58 
CwUJw 4.75 
3383 8,95 
7548 36.22 

i :IV T.fiiS 

Deviation\tot, 
Deviation tan] 
Standard dev. 

417527 183,88 41.7527 188,88 

S73394 
873832 
64358 

767363 
238085 
58315 

417527 188.88 

244273 
57858 

-TR*-



ivlodsls [VIHDEX5] ; [VINQEXSa] building 
[1] Rrrange observed population data P(*) in downward order to Hn M cities 

P(i) = >P(2) =)P(3) = > . - . . =)P(n) 0 0 where n =) 3 
.[2] Compute the sum of population : 

P[s) = Sum ( P(i) ) where s = n + 1 and i = 1 to n 
[3] Compute the arithmetic mean of population : 

mean = P(s) '/ n 
[4] Compute the ascending cumulative distribution : 

fl(i) - Sum ( P(j) ) where i = 1 to n, j = 1 
[5] Compute the ascending cumulative mean : 

B(i) = R(i)/i where i = 1 
[B] Sum up the ascending cumulative means : 

B(s) = Sum ( B(i) ) where i = I 
[7] Perform pro rate adjustment, to produce primary estimations : 

C(i) = (B(i) /B(9)I * P(s) where i = 1 
[8] Compute the descending cumulative distribution : 

fl(i) = P(S) : and fl(i] = P(i - 1) - P(i) where i = 2 
[9] Compute the descending cumulative mean : 

B(i) = fl(i') / (s- i| where i = i 
[10]Sum up the means : 

B(s) = Sum ( B(i) ) where i = i 
[lilPerform pro rate adjustment, to prepare the primary estimations : 

D(i)= (B(i) /B(s) )*P(s) where i = 1 
[12]Compute the ratios of the primary descending estimations I 

F(i) = D(i) /D(s) where i = i 
[13]Compute the weighted ratios : 

W(i) = F(i) / n for model VINDEX4 where i = i 
Wa(i)= F(i) / n / n for model VINDEX4a where i = 1 

[14]Compute the indices : 
X(i] = (1 - W(i)) / (1 + W(i)J for model CINDEXl where i = 1 
Xa(i)= (i - Wa(i)) / (1 + Wa(ij) for model CIHDEXla where i -- 1 

[15]Compute the provision structure for elements: 
V(i) = X(i) * (n*P(i)+C(U) /s for model CIHDEXi where i = 1 
Va(i)= M i ) * (n*P(i)+C(i)) /s for model CINDEXla where i = 1 

[IGlSum up the provision structure : 
Vis) = Sum ( Vii) ) for model CINDEXl where i = 1 
Vais)= Sum ( Va(i) ) " for model CINDEXla where i = 1 

[i7]Pro rate adjustment, to generate final estimation : 
E(i) - M i ) / VfoJ) * Pis) for model CINDEXl where, i - 1 to n 
Ea(i)= (Va(i) / Va(sl) * P(s) for model CIHDEXla where i = 1 to n 

o i 
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o n 
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o n 

o n 
o n 

o n 
o n 

o n 
o n 

o n 
o n 



! > 1 f im-jnuv 1 Bliroiivg in r-*f-i ! £~ UUGi 
Popuiation redistribution indicators, divisions of G3 PORT SfilED 03, Egyptian Census 19 

■f i r\n sum ct population 472335 in G divisions Arithmetic mean: 737 

Division 
Rank 

Observed pop, VINDEX todelS VINDEX Model 5a 

no, Struct Estim, Struct Change Ratio! Estim. Struct Change Rati 
'a 

Rl-Manakh 1 22S851 43.SG 298404 44,12 -21447 -9.33 215044 45.53 -14807 -6.4 
fli-DawahLiP.S. 5 91320 19.33 92754 .19.64 -1434 1.57 91963 19.47 643 0,7 
Por-Foad 
Ri-Rrab 

J 6130-1 5 c ™ 12.93 65034 13.77 3730 G.B8 63576 "13.46 2872 3,7 
8732 12.43 62046 13.14. 3314 5.S4 6003i 12.71 12 4 E 2.2 

Rl-Shark 5 3074G 6.51 36513 7.73 5767 18,76 34654 7.34 3918 12,7 
Mena-Portsaisd 6 !d 0.B8 7584 1,61 72021885.43 7058 1.49 68781747.5 

jTotals 
1 

472335 108.08 472335 180.00 472335 100.00 

Peviat ionMot. 1331639 1175888 1215376 
'Deviation 'mean) 327451 PR74P4 899124 
Standard day. 7319S 83668 66351 

Variable ir idsx mod els [ VINDEX ] fllternath ,'e models 5 , 
Population redistr ibution indica* I T S , divisions of 34 SUES 04, Egupi Lian Census IS 
Gum of popi j iat ion 417527 in 5 divi isions Arithmetic mean: 835 

Division 
Observed pop. VINDEX Model 5 VINDEX Model 5a 

Division * 
Rank no. Struct Estim. Struct Change Ratio Estim. Struct Change Rati 

\ ,,. ._ _ ..'.'! °' __J °/ 0/ <>y 
. '<i 'C /y '« ' 0 

fil-Rrbai&n 1 196779 47,13 176613 42.30 -20157 -18.24 183287 43.88 -13563 -G.8 
FEEBI 2 10G757 25.57 185927 25.37 -S3G -0.78 185251 25.21 -1586 »i.4 
Ri-Ganaiisn j biGSS 14.77 bSSbb 16.04 5310 8.61 64827 15.53 3172 S,i 
?LES 4 43599 10,44 do*id 15.25 9.5 
RtaXa 5 875S a.lG l/'/dd ^i.cb 103.12 //to GO.i 

!Totals 417527 iQS.BO ■ilibdi lGa.uS 

jDeviationstot, 878394 745697 
Deviation(mean} 273532 231858 

!Standard dev, 64650 54537 

78 
2428S5 
57503 



Models [VINDEX6] ; [VINDEXBa] building 

[1] flrrange observed population data P{*) in downward order to V cities : 
.. P(i) = >P(2) =>P(3) = > . . . . = > P ( n ) = > 0 where n =) 3 
[2] Compute the sum of population : 

P(s) = Sum ( P(i] ) where 5 = n + 1 and i = 1 to n 
[3] Compute the arithmetic mean of population : 

mean = P(s) / n 
[4} Compute the ascending cumulative distribution : 

R(i) = Sum ( P(j) ) where i = i to n, j = 1 
[5] Compute the ascending cumulative mean : 

B(i) = fl(i)/i where i = 1 
[S] Sum up the ascending cumulative means : 

B(s) = Sum ( Bfi] ) where i = 1 
[7] Perform pro rate adjustment, to produce primary estimations : 

C ( i h (B(i)/B(s)J*P(s) where i = 1 
[8] Compute the ratios of the observed pouplation : 

F(i) = P(i)/P(g) where i = 1 
[9] Compute the weighted ratios J 

W(i) = F(i) / n for model VINDEX4 where i = 1 
Ha(i]= F(i] / n / n for model VINDEX4a where i '= i 

[ISjCompute the indices : 
X(i] = (1 - W(i)) / (1 + W(i)] for model CINDEX1 where i = 1 
Xa(i)= (i - Wa(i)) / (1 + H i ) ) far model CINDEXia where i -- 1 

[ii]Compute the provision structure for elements: 
V(i) = X(i) * (n*P(i)+C(i)l /s for model CINDEXi where i = 1 
Va(i)= Xa(i) * (n*P(i]+C(i)) -/s for model CINDEXia where i = 1 

[12]Sum up the provision structure : 
V(s) = Sum ( V(i) ) for model CINDEXi where i = 1 
Va(s)= Sum ( Va(i) ) for model CINDEXia where i - 1 

[13]Pro rate adjustment, to generate final estimation : 
Eli) = (V(i) / V(s)J * PCs) for model CINDEXi where i * 1 
Ea(i)= (Va(i) / Va(sJ) * P(s) for model CINDEXia where i = i 

TT) 



VarlabJe index rnodsis r wTKinirv i 0 ] i * * f t f t H , G E* 
i i i t s i l i c . ivc imJucib u i ua 

Population redistribution indicators, divisions of 03 PORT SRIED S3, Egyptian Census 139B 
in 6 divisions Arithmetic mean: 73722 tsum oT population 472335 

(Division 
,ij 

Observed pop, VINDEX Model 6 

KanKi no. Struct| Estim.jStruct| Change 
J L 1—%_J -%-

Ratio 
° v _ 

VINDEX Model Ga 

Estim. Struct Change Ratio 

Hl-Manakh 
Rl-Da^ny 
Por-Fosd 

239851 48.G8 282313 42.94 -27038 -11.7G 214107 45,33 -15744 -6,85 

r " . i -* I-Shsrk 

d 

D 

Mena-h.'T'tssiea a 

91338 19.33 
G13S4 12,98 
5873d 12,43 
3G746 G.Si 
3B2 8,88 

94914 28,09 
GB833 14.13 
83893 13,33 
d /UI7 A.b4 

3594 3.94 92329 19,55 1009 1,10 
5528 9,02 G3874 13,52 8570 4,19 
4358 7.42 G8206 12.75 1474 2.51 
G271 20.39 34748 7.36 4002 13,81 
78871B87.GG 7072 1.58 66981751.24 

172335 183,33 478335 188.88 

1331639 bavietion\tot. 
Deviation(mean) 327451 
Standard dev. 73198 

1153154 
PPR1 -hP 
S1G91 

72335 188.88 

1211589 

but) Id 

Variable index models L Viftuc/* 
Population redistribution indicators, divisions of 04 SUES 
JM OT population Hiftd! in b divisions 

Alternative models G , Ga 
84, Egyptian Census 199B 
Arithmetic mean: B3505 

iDivision 

Hi .-firba 
:Sal 

len 

Hi 
Si 

roms yen 

R-: Lake 

Ubserveci pop, ■ VINDEX Node! S 
rr™ Rank' no,!Struct! Estim.iStruct! Chsnqe Ratio 

..'V L fa' 

NDEX Model Ga 

Estim. Struct Chance! Ratio 
—i-Ut. 

1 13S773 47.13 17273S 41,39 -23974-12.18 182441 43,70 -14329 -7.23 
2 188757 £5.37 187189 25.85 352 8.33 185499 25.27 -1258 -1.18 
3 81855 1.4,77 G8443 16.39 G738 11.01 SSU9 15.G0 34G4 5,82 
4 43598 18,44 31838 12,24 7498 17.20 47938 11.48 4348 9,93 

18332 4.33 9337 10G.G4 18529 3.96 7774 88,79 8755 1 ,i 

riotais 417527 183,88 417587 188,00 

I U^iGtionMot. 
M inriUnppn i UL 'V lGL iLJ i ! l.i' 

878384 
273832 

738858 
225787 
53078 

17527 1 OU.t 
778778 
241S59 
S7PE3 

JQJL I 



w 
IORITY] System analysis, ... . , Population.redistribution indicators, - - .Egyptian census 1996 
ies of Govemorate 23 NEW VALLEY Sum. of population GO408 in 3 c i t ies , A. M)ean 2SSS33 

Constant index models JCINDEX] 
ik Observed 
i t y pop, 

a 
Pri: 7 

3a 
Pri: 3 

3 
Pri: 5 

Variable index models [VINDEX] 
4a 

Pri: 2 
5 

Priill 
5a 

Pri: 6 
6 

Pri:12 
6a 

Pri: 9 

3ha\ 49446 434B1 44321 43644 44399 44272 44705 43201 44506 40431 43641 39212 43267 
72,28 63,56 64,79 63.83 64.90 64.72 65.35 63.15 65.06 59.18 63.80 57.32 63.25 

aha\ 16252 18518 18021 18422 17974 18049 17791 18682 17910 20380 18456 21251 18730 
23,76 27,07 26,34 26,93 26.27 26,38 26.81- 27.31 26.18 29.79- 26.98 31.07 27.38 

1-Fa 2710 6410 6067 6348 6035 6086 5912 6525 5993 7597 6311 7944 6411 
3,96 9,37 8,87 9,27 8.82 8.90 8.64 9.54 8.75 11.11 9.23 11,61 9.37 

tais 68408 68403 68408 68408 68408 68408 6840B 68408 68408 66408 68408 68408 6840B 

] : : . . 
IORITY] System analysis, Population redistribution indicators, ■ Egyptian census 1996 
ies of Governorate 23 NEW VALLEY Sum of population 68408 in 3 cities A. M)ean 22803 

— Constant index models [CINDEX] , Variable index models [VINDEX] 
nk Observed 
ity pop, 

1 I la 
Pri: 8 Pri: 4 

2 
Pri: 7 

2a 
Pri: 3 

3 
Pri: 5 

4a 
Pri: 2 

5 
Pri:ll 

5a 
Pri: 6 

6 
Pri:12 

6a 
Pri: 9 

tand 19634 
anae 46736 
ndex 0.8961 

17594 
3,4842 
0,2870 
1.4637 

* i 
/S 
/I 
/H 
/? 
/S 
/M 
/R 
/M 
/R 
/9 

0,6332 
1,1614 
0,8610 
0.4879 
2.0496 
0.42B1 
2.3804 

iaritgrstio 

15434 
37071 
0,7430 
11468 

4,4323 
0.2256 
1,8453 
0,5419 
1.4775 
0,6768 
8.6151 
1,6257 
0.4163 
2.4019 
92.20 

15979 
38254 
0,7592 
12131 

4.2311 
0.2336 
1.7863 
0,5592 0.5453 0.5608 
1.4271 
0.7007 
0.5961 
1.6776 
0.4177 

37302 
0.7462 
11597 

4,4021 
0.2272 
1.8339 

1.4674 
0.6815 
0.6113 
1,6358 
0.4166 

16030 
38364 
0.7607 
12194 
4.2675 
0.2343 
1.7831 

2.394E 2 AM 
97.53 93.24 

1.4225 
0.7030 
3.5944 
1.6824 
0.4178 
2.3933 
98,04 

15948 
38186 
0.7583 
12093 

4.2694 
0.2331 
1.7914 
0.5582 
1.4298 
0.6994 
0.5972 
1.6746 
0.4176 
2.3944 
. 97.23 

1G229 
38793 
0.7664 
12438 

4.2152 
0.2372 
1.7634 
0.5671 
1.4051 
0.7117 
0.5878 
1.7012 
0.4183 
.3.3904 
100.00 
— w -

15254 
36676 
0.7376 
11251 

4,4346 
0.2230 
1.8652 
0.5361 
1,4949 
0.6689 
0.6217 
1.6084 
0.4159 
2.4044 
90.46 

16099 
38513 
0.7526 
12278 

4.2492 
0.2353 
1.7762 
.0.5630 
1,4164 
0.7060 
0.5921 
1.6889 
0.4180 
2,3923 
98.71 

13513 

0,6836 
9238 

5.0624 
0.1975 
2.0835 
0.4800 
1.6875 
0.5926 
0.6945 
1.4399 
0.4116 
2.4298 
74.27 

15547 
37330 
0.7473 
11619 

4.4001 
0.2273 
1.8325 
0,5457 
1,4667 
0.6818 
0,6108 
1.6371 
0.4165 
2.4011 
93,42 

12812 
31268 
0,6631 
8495 

5.3394 
0.1873 
2.1878 
0.4571 
1.7798 
0.5619 
0.7293 
1.3712 
0.4097 
2.4405 
63.30 

36856 
0.7419 
11366 

4.4653 
0.2240 
1.8561 
0.5388 
1.4884 
0.6718 
0.6187 
1.6163 
0.4157 
2.4057 
91.38 



City population redisiributicn indicators to governorates of Governorates 27 Census 1333 
Sui'f) cf population 25286335 in 25 governorates Arithmetic mean 972551 

i C-. 
Observe 

Proposed Priorities 
1 — r — c 

n-r oovRrnorais i<:anK. iVINDEXSaIVINDEX4a 
d - 4 

VINDEXBa CINDDGa 
5 

CIHDEX3 
B 

da 
n 
t 

CINDEXB 

i,BA f-ca m<:. \-^-nr in i « 
!!; C . . w;; iv-;■ t L^ 

Gi2 -.7) 
k'fil i :nj il~ : I U S *ti- - • j - " - " 
*—. \ shli lisk shli ya 
Bhs rbk |a 
She rkk ia 
P:̂  I^^J-'I i.'l„l !t~; *~* 

A:!piif + 1 . W+. 

!/.— he! 13 
Souhaq 
Mer iiqa 
i-!or 10UTI .ua 
- ► i . ,** i >..., :»• .-•hi-she ; 1 !-

ror n aaia 
Fa jQOfn 
fe ii-f* jef 

ikh 

i!3::::::IJ.S:3 

DciTilE-tta 

South Seine 

Red Sea 
Hew Veiley 
Hcrth SeifiE 

1 3833332 G662838 SGG2S77 6668627 6353883 6648996 6343638 6842838 
2 333987b 3388667 330SG30 33S3S47 38979B1 3298348 3888838 
3' .£89887 ■■ SSbbdbci 2SG5464 8554857 2584314 8584688 8564546 
4' 1848815 1359445 1353451 1358632 135085a 1358384 1351854 1351194 
5 117446b 1182373 1182393 1183571 1133112 1183174 1133438 11835"! 
r 0 1858315 1965232 1835238 1BS5414 1066141 1RBE21G 1868593 1366735 
■7. 864731 973312 970G39 970779 971636 971639 972181 973284 
0 318S76 914902 3l43d) 915056 915953 815947 916488 916617-
9 764286 . 771417 771433 7715S3 772393 772476 778882 773384 
18 GS3357 ■ G91747 331768 691869 638687 692767 693153 693277 
11 G73357 684688 G34G98 6S4798 885864 885747 886159 688682 
12 843859 ■ 648714 548733 G4SB23 - 649GS8 849771 658173 650301 
13 546313 5SSG31 555843 555727 556499 556572 556936 557848 
14 509733 517446 517457 517535 518282 518353 518784 518689 
IS 472335 483143 488151 mm 488940 481398 431344 48144S 
IB 4*15773 454428 -i j-rtu / 454495 455193 435259 455585 455883 
17 437S71. ■444670 44467b 444742 445443 445583 445836 445934 
is 417527 424378 424381 424443 425128 425193 425511 42368b 
13 415133 4212S9 421270 421331 422835 422890. 422412 488538 
23 353545 3S7EGS ±n£3, 357118 367732 367738 368975 368161 
21 253573 251241 261273 261731 281783 261389 256631 
22 ■149147 182752 trnnco 

n r / irj 16S7BS 163865 183091 153222 163251 
23 117762 131799 13173? 131833 132939 132061 132188 132881 
24 117499 138854 13385! 130873 131185 - 131127 131235 131887 
as '. £8438 82812 - 82389 83924 83972 83086 83157 8317? 
55 27433 43779 4c!/// 48734 .•mnra 42378 42886 €317 

Total i:dDajO 25886335 6528S33S 2328B335 25286335 25886335 25886333 23286333 

Standard dev. 1376588 1347631 1347573 134723G 1345193 1344993 1343981 1343679! 
r n 
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