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i 1.stical amdlysis of price differences in

different Egyptian governoratese. -

Dre MOSTAFA AMHMED ALI
Facuvlty of Commerce - Ein Shams Univarsity

Introduction

The purpose of this researsch is to étatisfiéally
examine price diffcrenes of certain foodstuff items .
as ﬁetwcen different Egyptién governorates, Distinction
between governérates in upper and lowver Egypt 15 talenm
CwpEes opy cidde et oy mw e} Y s The AdgEdnction !.'J‘-‘"‘"«iﬂ"l.’*,f.“ 1
e S U P 2P
budget survey in A.Re.E, (Sepe 78), CeAcM.&eSey table
"Noe 22 Pe79~91, Data is given for both quantity and‘
value of family expenditure on different fecodsturft
dtems. Therefore, data for unit pfice can easily be

derived,

¢t
Statisﬁcal methodology and findings

The ﬁresent research makes use of Tﬁkéy's(hsn)
Test, Fisher's test desinged for deciding whether |
oné should reject the hypothesis fo¢ squality of
means of (P-1) contrasts ( whete P is the number of
variates) , as well as the variance analysis and
(t} test.
| ' 15
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1. Tukey's

This tent way be uscd as complenentary to the
variance analirsis, fwoer, Yo Thas sugzested
a thethod for making 4ll poircisse compar-saas amon”
means, This test is uwgually roferred to as ISH
(horectly sig.ificent Cilfercnce) test or the ()
procecure. In order te use Tukey's tef’ cne ¢ 0 1d
compute a sirgle value against whiich onc conrndites
all differencese This single value is referred to
as the(hséx and is given wccording to ithe following
formula

ESD = g .
«,[)N—k

¥Where (q) is obtained from the tables for a significa-

nce level{ d), (K) means in the sample; ard (¥ « K)
error degrecs of freedom Msﬁ)is s of coursey; the mean
square(withuﬁﬁny difference between pairs of means
that exceeds (HSD) iz therefore declared tec be signif-
icant, Tﬁis test requires all sample sizes to be
equal, : 73. In applying the present test, one should
“irsfiy d:511a; “he absolute values of the differences
b\’é\'ec‘n ncrns.The table provides the correspounding

H £ ric 8 o
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Aficy detersining the particviar signific-nce levelg
(o) , the vulue of ( U, ity N K ) is obtained o
Therefere the vaiue of { HSD ) is determived by using
rotationship (1), By comparing this value of ( HSD )
wiih velues of differences given in the table in which
1.2 algolute values of the diffcrences between nmcans
are displeyed, one can therefore determine which values
are significant and wvhich are not being so. Let us
coniderr the application of this test as regards prices
of : Grain, MXeat, Eggs, Cil & Fat, Milk & Cheese,
Vegetables, Honey & Halawae. We firstly show in Some
detail the application of the test as regards Grain,

(data given in table I )

Table (I)
(Grain )
Governorates Lower Egypt Govenorates Upper Egypt
Urban Rural Urban gural
Damietta 0,067 0,064 Giza 0,070 0,056
Dakahlia 0,064 0,059 Beni=Suef 0,063 0,062
Sharkia 0,069 0,065 Fayum 0.064 0,056
Kalyubia 04066 0,070 Menia - 0,071 -0.062
Kafr El=Sheikh0,054 0.059 Asyut 0.061 0,052
Gharbia 0,064 0q063~. Suhag .  0.053°0.054
Munufia . 0,060 0,059 Qena 0.048 0,047
Behera 0,063 0,062 Aswan . 0,059 0,047
X X, =00063 X, =0,063 X3 =0.061 X=0.055
J S o . L
At o =0.05, with (4) means and (28) degrees of freedom
. . : . ) . ! ] - : :
the value ef ( q 005 44,29 ) equals 3.87.

The table of wvariance analysis is given as follows
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Source . 88 Del'e MeSe ol

B ctween 0000393 3 0.00017%1 7,877

Within 0,0009%2 28 0.CO00%

Totzl 0001355 51

i 7 = 2.9@% we conclude that differen-
Since P°-°f,3,18 Ly

ces in means as beticen retgions ( after clagsifving

o

then intqérban and rural, belonging tc upper and liesr
Egypt) are considered to be significante. Nowy the (HSD)
helps in determining the source of this significant
Girfercrnce. The wvalve of (HISD) is detormined, in case of
Gl s

BSD = 3087 { Ge0OULL Jow 20079
8 I'4

While the following table reveals the required informae

tion in accordance with the above reasoning,.

X Xy Xﬂ x%
X, = 0063 - 0,00 0,002 0.C0EH
X, = 04063 : - 0.002 0.008%
X5 = 04061 e 0.006
xq‘: OQOSS ’ —n

Thus it is obvivus that the above conclusion is being
s0 because of the fact that unit price of Grain in

rural regions of upper Egypt is significantliy lower

than that in regions of lower Egypte

Similarly the analysis is being carriced out as regards
usit price of each of the other cormoditins,

TUiing data provided in the statistical appendix for ethor
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commodities,

Commodity

Meat.

Eges
0il & Fat
Mill & Chee
Vegetables
Honey & Hal

**'"'A STATISTICAL ANALYSIS OF PRICE

ve ohi-in the {ollowing

M3 F

0,00774 24453
0 00GON 5e25*%
0,00%12 bo.i7x
se 0,00019 G o0
0.0070:"6 3493*

ava 0,00.265 0,62

* sige ut the 5%

PRI

P

It can be secn that tre calculated (F) is significant

in the case of : Eggs, 0il & Fat, Milk & Cheese, and

vegetables, The following tables show the differences

in means for the foregoin_; cvommodities in accordance

with the above

reasoning,
Exge
;‘ E’L 23 Ry
-— L
X, = 0,024 ~= 0,002 0,002 0,004 {x.=0
x'], = 00022 - -—en 0.002 ~E,_=0
Xy= 0,022 == 0,002 |%,=0
X,= 04020 ~-= |x, =0
("
* sige at the 5%
Milk & Checse _
X, ' X3 Yo
X = 0,148 == 0,024%*0,002 0,019*x =0
%, = Oe12lt -= 0,022* 0,005 |¥,=0
R.; =. 00146 oo 0.017 ;-,50
X, = 0+129 - |%=0

* sige. at .the 5%

‘19
»esullse
HSD
Oei2
0,203
OQCEIG
0.019
0,007
'0.0[19
0il & Eat
;o YL Xq Xu
-
0278 = 0,005 0,173 0,077*
273 — 0.178*0,082*
o451 - 0,096*
«355 -
Vegetables —
X, X» X3 . X
«070 == 0,008*0,003 0,007*
«062 - 0,005 0,001
0067 - .0.004
+063 -

The above results lead to the following conclusions in

addition to conclusions arrived at in the case of grain,
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1e Differen;es in price of egss are significant -
This is due, as Su ggested by the (HSD) test,
‘to the fact that prices in urban governorates
of lower Egypt are higher than prices in rural

governorates of upper Egypt.

2, Differences in price of 0il & Fat are signific~
ante This is due to the fact that prices in
urban and rural governorates of upper Egypt
are higher than prices in urban and rural

governorates of lower Egypt,

3. Differences in price of Milk & Cheese are
signifcant, This is due to the fact that
prices in rural governorates are lower than

prices in vrban governoratese

L, Differences in price of vegetables are signific-
ant, This is due to the fact that prices in ‘
Urban governorates of lower Egypt are higher
+han prices in rural governorates of both

upper and lower Egypt.

In addition to the above argument we test the
difference in prices between different urban governo-
rates as well as between differeant rural governorates,

each taken scparately. As regards urban regions we have
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included both Cairo and Alexeandria | 1v) governorates
with 7 different ceommodities). .s for rural regions

we have (16) governoratss. The results are niven as

followse
Urban regions Rural regions
Source SS dF MS F 58 dF MS _ F
Between 0.065 17 0,004 0,087{0,086 15 0,006 0,128
‘Within 4,975 108 0,046 4,469 96 0,047
Total 5.040 125 , 4,555 111
XK=18 N=(18)(7)=126 K=16  N=(16)(7)= //2
TTJ-: 7 'nj-.-. 7
HSD - 5.0 E).OL;G]'/é 20441 r{so:s.oE).olf?]% =0.41
¥ 7

The (F) test reveals that there is no difference in
prices of commodities as between different Urban
regions. oL

The same i3 also true as far as differences in prices
of commoditi€s between rural regions,'is concefned.
This resuit leads fo consideriné the Fishergtest ;s

developed by Rao, C.R.

2, The Fisher's test.

The abova'finding calls for constructing certain
contrasts between urban and rural regions belonﬁins to
upper and lower Egypte. The test helps to decide whether
¢#é 2hould rejeet the hypothesis of equality of means
of diffa¥ent cotitrasts after determining the best contrast

a@ suggested by dﬂtao(r§e following approach has beem
presented by Rao, C,R, 1

(1) Rao,C.R.,"Advanced Statistical Metheds in Biocmetrie
Research.! Johm Wiley ¢ 1952,
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[ 4
Let ( Moy Xy seney X)) be the obrervaticons on the

i th dtem, 1lhus they could be replaced by ¢ linear

compotlid,

X, -
z, - ‘[“lé +o-es ZP Pe
1 }
Where 4‘ satisfy the condition,
Z"T‘ - ‘f‘er =O

The problenm of determining the bect contrast reduces
to thet of deiermining the compounding ceoefficients

L +-—--4—ZP such that the ratio of mean (Z) to
standard deviation of (Z) is a maximum, Alternatively,
by arbitrary choice of contrasts one may construct

( p~1) independent linear combinations of the variables
xt)"')xf >

Y, =mjx s T %y

Such that,

;m‘-j—_—o for j = 1yeeeey (p=1)
Choosing ; linecar compound of (x) with coefficients
adding to zero is the same as choosing a linear com=
pound of (y) without any restriction on the compounding
coefficients. If the linear compound is s

'l)-:ﬂ, +;lzj1"’ T ‘f'ﬂr-/ jf—/

‘then the quantity to be maximized is, 2

D= (2,‘],+---- + AP—- 310-' >
vhere, Z_Z—_ ;1‘ A_J “J;J

i = Zjv,- (- 5
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‘~
As long as the ratios (A) are uniquely determin-

able, the equations giving ( 2) may be written,
’/\h)'”:*l""' IP'JP_,;—J
with solution, _" Bre - .
l; .-.\Ju J—‘ +--- jd)‘ ar-l

1 =1,2 sese o (p=1)
Where the matrix ( ‘*‘CJ) is reciprocal to (. \J‘-J- ) e
This provides the best linear compound of (y), which
on trasformation to (x) gives the best contrast deter~
minable from the data,
The maximum value of (V) is given by _
: _—’LJ"-—Z-“N& J
Ie T =N (T T w‘-’d 3’)/

then the follow:l.ns statistic, A
e e )
’o_‘ ¢ r-i)

can be used as & varionce ratio with (p-1) and

(N- P+1) degrees of freedom to test the hypothesis.
The statistic ( T'; ) is invariat for all sets of

-t n
coefficients chosen to construct (y) from (x) .

Let us apply the above procedure, We define ;

A =  flverage unit price of commodity in governorates
of urban ( lower Egypt ).

B = fiverage unit price of commodity in govermerates
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of rural. ( lower Egypt ).

C = Averseoe wnit price of cormodity in governorates
of urban ( Upper Lgypt ).

D = Hverége.unit price of commodity in governorates

of rural ( upper Egypt ).

Commodities considered are ; Grain, Meat, 0il & Fat,

-e

Milk & Cheese, Vegetables, Heoney & Halawa. The unit
of weight is (Kg) . Table (II) reveals basic data
for carrying out the above teste.

Therefore we may construct the following contrasts ;

Table (II)

Average Y price

Commodity. Governorates Governorates

of Lower Egypt of Upper Egypt
Urban Rural Upban Rural

A B - c D
Grain 0,063 0.063 0,061 0,055
Meat 0,580 0,567 0,634 0.672
0il & Fat 0,278 04273 0,451 04355
Milk &Cheese 0,148 0,124 0,146 0,129
Vegetables 04070 0,062 0,067 0,063
Honey &Halawa 0,268 0,267 0.253 0,277

'y1=A+C-(B+D),
= C « D,

41
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and

The mean values and cstimates of varian':es/covariauces

based on (5) degrees of freedom are o

) 2422 0,06 2417
LA (10)~> 0,06 0,08 =0,02

2.17 -0.02 2.19

The coeff/cients Of the best. linear function,

Ad, o+ Y+ Ay,

are given by the following equations,

(1007 (222 A, + 0,06 A, 2417 )J= 0019

(10)~3 [o.oG :l’+ 0,08 1"- 0,02 ;13] = 0,008
(10)72 [ 2417 )\ = 0.02 + 2419 ]-= 0.010

_ , _
Solving for ’,\5 ) Ve obtain,

'A'a - 100 -,' ’r\1= 2014 ., A3= 105.5

So that the best contrast is,
:l'( A+CeB=D)+ ;)lgA-B ) + )3( C =D )
= =100 (A+C=B=P) + 201.4 (A=B) + 105.5 (C~D)
E 1014 A + 545 C = 101.4F = 5.5 D

The statistic for testing the,hypothesis of equality

of means is ; _‘/;:-, =———,€’/:_"‘[’ 2, 3,—"'1;\3;"")33—3] 2
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= _6_ [T; 100(0,019) + 201,4(0,008) + 105.5(0.0102]
5

= 0,9194

7" (N « P+t ) = 0,919% (6 « & + 1)= 0,919k
P4+ (U P=1) 3

The quantity 0.919% is a variance ratio with (3) and
" (1) degrees of freedom, is insignificent at the 5% ,

so that the evidence supplied by the data is not
sufficient to reject the hypothesis that unit prices of
coumodities in the different regions, taken simultaneou-
sly together as represented by the above contrasts, can
be considered nearly uniform. This finding does not
contradi€t the previous one when we applied the Tukey's
test. This is being so since the Tukey's test compares

¢4.c& Commo

only one particular re ion with anotherj but the Fisher's
M WMO I-I.S

test takes all reg:.on? similtaneously, togethers.

e Testing differences in prices between different

regions with different population densities.

It is perhaps interesting to enquire into the
differences in prices between different regions with
diffez'a.nt population densities, Superficially , it
may appear that prices in governorates with the lowest

population density tend to be lower than prices in
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governorates witth the largest populatibn densities.

According to 1966 Census, we have distinguished

between governorates with the Jowest and with the
largest population densities, The number of governo=
rates for each is (7) « We have also distinguished
between urban and rural regions. Table - (III) provides
.information as regards this distinction together with
the average price (p ) of (6) commodity categories.
These are ; Grain, Meat, 011 & Fat , Milk & Cheese,
Vegetables, Honey & Haﬁaa . The test in this case is
a (t) teste It is known that when testing a hypothesis
concerning the difference between the means of two
normal populations with unknown variances if one tannot
justify the assumption that the variances of the two

porulations are equal, there does not exist an exact

test in this case.
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Takle ¢ II1n)

Low popedensitye

Region P
Aswan 0,181
Damietta 04209
Kafr«El=Sheikh 0,206
BenieSuef 04266
Kalyubia 04260
Giza 0,262
X 04237

LOW POP e densit!.

—

Region P
Damietta 046209
Beni=Suef 0.284
Munufia C.247
Aswan 0,213
Kafr«El=Sheikh 0,710
Qena Ce24"
Fayum 0292
X 04243

Rural

Urban

H) "I nope densitye

Regsion

Suhag
Gharbia
Munufia
Menia
Dakahlia
Behezra
Sira.uie

X

L
04289
0.251
0.248
0e259
0217
¢.233
Ce211

0244

High pope densitye -

Region

Cairo
Alexandria
Gharbia
Giza
Dakahlia
Sharkia
Kalyubia

X

04277
0.235‘
0e245
04276
04233
0.245
Oe249

06251
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‘Tnsuch a case it is luown that if sempling is accompli-
shed from two independent normal populations :nd —~epla. =
ing ( 611) and ( Gf) by their respective unbiased
estimators ('E%z) and { é}:) s the resﬁlting statistic
is’ approximately distributed as a(t) statistice The
number of‘degrees_of freedom associated with the appro-
ximate (t) statistic is deterwined by ( &) where it
is given as 3 N 2
k’ [6-/77: + % /”z]

= (d"‘/'r.,)z (5-’- /”2)2

This value will usually assume a noninteger value and it

is agreed upon that a sufficient accuracy can be realized-
by using the nearest integer value as being the number of

degrees of freedom. Tabuis (IV) shows results of this teste

Table IV
Rural - Urban
Low Pops, High pope .Low_pope. Higl rop.
denaitx " density densitx density
X 0,237 024k X 04243 00251
2 04001189 .. 0,000609 S{ 0,001035  0,000279 -
§2 0.,001387 0,000709 £t 02001207 0.000326
k"g 13 ~s k-' T
[_f In+ 6 ’a]" = 0.0173 [&'fn, + &H¥m, )T = . 0.0148
t0.05'13 = 2416 +0.°5'11 = 2,20
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Neither value of ( T, ) is sisnificant, indicating
that variation in population density by itself, has

no significant effect upon average prices As a matter
* of fact, and at‘faco value éf ity it may be argued that
this should not be s0 since variablity in popmlation
density reflects variability in demand‘pressure, and
therefore in prices But this last assumption has not
real justification since it neglects the conditions

on ths supply side » Therafore, although the average
price in govermnorates with moderate population density
is found to be numerically less than that in governora-
tes with large population density, this di’ference is ,
howvever, statisticeally insignificant, This result is
correct in éase of both rural and urban governorates,
It would have been useful to take the supply side of
commodities into consideration, but data are not
available, It would certainly be an interesting point
for further research as data on the ‘supply side becéme
available. w1thout further data, some results of any

v
statistical reseﬁbh could be only tentative.
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