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dis Introduction

No doubt that food is the most importent sector of- expenditure for
the individual in the U.A.R., where 55% of his income is spent. Also the
average expenditure per individual on food stuff increases from 1016 gms
in 1951/52 to 1261 gms in 1963/6L. For this reason it is of interest to
study the expenditure on food as a whole and on its different groups
separately for rural and urban regions. '

In this paper relations between the total annual expenditure and
the expenditure on food stuffs are obtained also the expenditure elasti-
cities are discussed.

If z denotes the average expenditure on the different groups of
food.

x denotes the average total annual expenditure, it is found that
the function z = a x2 + bx + ¢ is the best that fits most of groups of
food stuffs.

For food stuffs added together, cereals and starches and dry beams,
the best fitted function is of the form 1 _ a which is linear in

1/z and 1/x. = = b/
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The fitted functions z = f(x) and the cocfficients of elasticities (E)
at the average total expenditure for urban and rvral régions are summerized

in the following table:

Commodities z = f£(x) S e - o e
Cereals & Starches U = s St 0.18
1.30 +«08x
R = L 0.52
1.83 +-Qlx
Dry beams U el e e 0.31 |
22.53 +|73x i
R = X ' 0292 !
32.59 + ,08x : :
Meat, Fish & Bggs U = 1.33 +.1lix - .0002 * | 1.007
| R = .57 + .1lix - .000% x2 109
lOils and fats i} = .5l - .0Ix - .00002x° 0.50
R = _.02 + .02x - .00007x° 0.87
Milk & Milk Product U = -.81 + .09x ~ .0001x° 1.0l
R - .53 + .11x - .0003x° 1.05
Vegetables U = .18 + .Olx - .00006x° 0.82
R = - .09 + .0lx - .0001x° 0.89
i S BN
Fruits U = 0.91 + .05x - .00005x% 1.30
R = 0.25 + .03x + .oooozx2 1.53
1




Commodities ; z = f(x) B

Sugar & Sugar food I U = 0.32 + .03x - .00005x2 0.76
!

| R = 0.26 + 0.03x - 0.0000lx® 0.83

Other food stuffs | U - .19 + 0.0lx + 0.000V0sx 0.18
L

| R = 0.12 + 0.02x - 0.00007x° 1.05

S £ . B e

[

A11 food stuffs [ v = x/(1.35 + .0099%) 0.67

R = x/(1.29 + .0077x) 0.82
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Appendix

a) TFitting a straight ILine

z; = a+b (xg - x)

Using the least square method we get

a= 3z )
" k 3 Cini)

b =it:1 (%, - X)(zg - 2)/Z (x5 - %))
Let the theoritical medol be of the form

:zi= °<+p(xi-i)+ei
where ey are independent random errors with

\&(ei) =g & Var (ey) =o--2
Then

\&(a) =« ,Var (a) = o—“/2

Ep)= B e )=o) S0 T

(1)

(2)

(3)
(L)

(3)
e 6)

The summary regression analysis table is given as follows:

Degree of | Expected value for the
Source of Variation Sum of squares freedom mean sSum of squares
2 2 -
Due to regression bZZ(x.; - 2) 1K o * Ezzi(xi = X)z
o
Residual %(zﬁ - zi)2 n-2 c"2
=6
Total 2 (23 - 2) n-1

Assuming that e; are also normally distributed, then the ratio: Mean
‘sum of sguase due to regression / Mean sum of squares of residual as Fl,.,.._..g_
and thus used as a criterion for testing the null hypothesis ﬁ -0

against 3 £ 0
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h- Fitting s parabolic function

z3 = a+ bl x5 + b2 X.]?_ < ~ (1)

This can be rewritten as
73 = b To (x3) + by Ty(x;) + bp Tolxy) 2

Where To (x;), T1(x3), T2 (x3) are orthogonal polynomials of degree 0,1,2
respectavely & defined as
To(xi) = €00 )
Ty (x5) = ¢37 x + ¢y ; (3)
)

T (Xi) €22 x2 Hiconqi ot £ icon

Taking coo = c%l =Cop =1 and making usé of the orthogonlity property
Tr(xi) Telmi=ra ay vifs (L

We getus

"
1
Ml

Col

021 = m3 - Iial I

(5)

(320 - mz e I'ﬂ'l mj

5\
(.
A N NP S e N

Where ﬂ;, ﬁ; i m; are the moments around the origin.
Now applying the least square method we get
2l
2, To @)/ 2 Ga). )
Y =2 (x
T < T ()
m 2
2, To (x3)/ 30 (x3)

by =

(6)

o
I

H$4 Hiﬂ 1J¢“
(2]

N S M N

Iet the theoritical model be

s =BT )+ BT B ) e (7)
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Where e; are independent random errors with E (x53) = o and Ver (xi) :5*2.

Then it can be showm that

(o) =Py s pp (05) =0/
(b)) =f1 > M2 (01) =03'/%.'T12 (x;)
() Po  p, () =0%/ TT,” ()

The regression analysis table can be summerized as follows:

(8)

S N N N S

Source of Variation | Sum of squares | Degree of | Expected value of the
freedom mean sum of squares
: fide . le2 2 oo RO S 2
Regression of 22< bgzj;Tz (;xi) ] — +B2 z T2 (xi)
order
Regression of 1st B %T:EL (%5) 3! 6"2' + iZ.TE (xi)
order 1 100
Residual > (z; - 2 ) n=3 0—2
E .
Total # Z(zi - )2 n-1
- ;

Assuming that e; are also normally distributed-then the ratio: Mean
sum of squares due to regression/M.Sum of squares of residual is distri-
buted as F:L,n—-3 and then used as a criterion for testing the null hypothesis

» = 0 against \Br £ oal(r. =1,2)
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¢) Coefficient ‘of Elasticity

Given the function zy = f (xi), then the coefficient of elasticity
E is defined as

E= X dz _X 1 (X)_ (1
e M T )
il b
ifif = - a +E
Gae L 23
b + ax
Then * 'E: = . b
b+ax
Also, if = =a + by X +.b %° , then
e (by + 2bp x)
it = (3)

a + Dl Xe b2 X
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FOR LINEAR REGRESSION

DIMENSIZN x(20), Y(20), Z(20), 21(20), Z2(20)
100 READ1, N
1 FRMAT (I2) .

READ2, (x(I), I = 1,N)
READZ . (:(1), T:= 1,N)
2 FERMAT(8F10.5)
READG S AR, T — 1 )
Z FARMAT (10F5.0)
Sl = Oo
D@ 4 I.= 1,N .
4 S1 =81 + F(I)
200 52 = U,
SH5 =0
DB 5 I =10 |
H1 = B(I) = x(I)
S& = g2 g
5 83 =S5 + HI = x({I)
sh = 0.
B85 = i@y
DF6I=1,N
H2 = F(I) =Y (I)
sS4 = sS4 + H2
6 S5 =S85 + H2 =Y (I)
56 = 0.
Dg7 I = 1,N
2 86 ="8b + B(I) & x(l) w¥(I)
SSY =S4 = S4 / S1
SST =555 = 55Y
SSx =82 = S2 / Sl
E = S53% - SS8X
SEY =86 - S2 %54 / 81
B = SxX¥/u

SSREG = B % B % B
SSR = SST - SSREG
SSRM = SSR/(S1 - 2.)
SGMA = SQRTF (SSRM)
FSEG = 1.9 = SGMA
R = SSREG/SSRM

IS1 = S1

Rl =



17

18

19

21

22

23
24
25

26
27
28

K2 =IS1 =2

S3 = ISl - 1

A = (54 - Bx S2)/51

PUNCH8,A ,B . ‘
FPRMAT (5X, 2HA =, F10. 5,5%,
TR GAD L9y el

PUNCH 10,B,A

FPRMAT (5X, 3HY A:, F10.5, 4E
G TP 13

PUNCH12, B, A

2HB =, F10.5)

X ok B 1065 )

FQRNAT(SX EHY_, F10.5, 1HX, F10.5)

PUNCH 14
F@RMAT (1X/28X, 25HREGRESSI@N
PUNCH 16
FORI"IAT (BX, 62H a8 N6 Wi g e

-oullﬂo)

PUNCH 172

FPRMAT (6X ,19HS@URCE @F VARIATI@N,8X, 5HS.SQ.,8X, 4LHD. F.,Bﬂ YHH.SWSQ.

)
PUNCH 16
PUNCH 18, SSREG, K1, SSREG

FPRMAT (6X,17HDUE TP REGRESSION,

PUNCH 19, SSR, K2, SSRM

ANALYSIS  TABLE)

* @ & 4 & ¥ e+ 9 & @

FPRMAT (6X 8&? SIDUAL 15X, Bls.A4, 4%, I5, 4%, El4.4)

PUNCH 16

PUNCH 20, SST, K3
F@RMAT (6X, SHI@rAL , 18X, El4
PUNCH 16

PUNCH 21,R

FORMAT (1X/8X, 3HR =, El4.4)
PUNICH 22

FORMAT (6X,1HX,15X,1H{,11X,9H UPPER

Dg2e8 I = 1,N

Z(T) = Bl X(I) a A

%1(I) = Z2(I) + FSEG

72 (I) = Z(I) - FSEG

TREAA R = () reh 25 P
IR GOy s 7o (T ol SPe e 26

L, 4%, I5) PUNCH

PUNCL 25, X(I), ¥(I), '21¢1), 22 (I)
5X, F10.5, 5%, F10.5, 5%,

FZRMAT (ZX F105, 5X =105,
G@TO 28

PUNCH 27, X(I), ©(I), 21(1), %2(I)

FPRMAT (2X, F10.5, 5X, F10.5,
CYNT INUE

GPTH 100

END

5%, F10.5,5%, F10.5,

06X, E14 o4 4% ,15 ,E14 4 )

LIM,5X, QHLOWER LIM /)

1HW)

1HR)
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PROGRAM ( 2 )

FOR QUADRATIC REGRESSION

DIMENSI@N X(50), ¥ (50), F(50)

READ 2 N

FPRMAT (I2)

READZ , (X(IX, I = 1.N)
READ3 , ®&(1) gy L = lsN)
FPRMAT (8F10.5)
READL . (BLD), E == 1 N)
FPRMAT (26F3.0,2X)

Sl =05

825 = 0

S5 = .0,

st = 0,

bhr =105

sS6 = 0.

Y= O

58 = 0.

SO =0

D5 I = 1,N

51 = S1 4 B(T)

Hl = X(I) = F(I)

H2 = X(I) = Hl

H3 = X(I).= H2

H4 = X(I) = H3

oo = Y(I) = H1

H6 = Y (I) = H2

H? = ¥(I) = F(I)

H8 = ¥ (I) = HY

S2 = S2 + Hl

S3 = 83 + H2

5S4 = S4 + H3

35 - 55 + H}-I-

S6 = S6 + HS

S7 = 87 + H6

58 = 88 + HY

S9 = S9 + H8

C10 = - S2/51

Al = S2 = 83 - S1 = S&
A2 = S1 = S3 - S2 # S2
C21 = Al/A2

Al = S2 # S& ~ 853 =
A2 = 51 % 53 - 52 =
C20 = Al/A2
BO = s8/s51



A1=S6 -~ 52 = 58/51

A2=53 - 8¢

Bl=A1/A2

A1=S7 + C21 = S6 + C20 = S8

A2= S5 + C21 = S4 + C20 = 83

B2=A1/A2

A=B2

B=Bl + C21 = B2

C=B0O - S2 = Bl/S1 + B2 = C20

PUNCE6 , €10, G241, €20, BO, Bl B2, A, BL C

FERMAT (3X ,4HC10=E12.5,4HC21=E12.,5 ,4HC20=E12.5/3X ,4HBO =£12.5 ,4HB1
=£12.5 ,4HB2 =£12.5/3X ,4HA =E12.5,4HB =£12.5,4HC =E12.5)

REG2 = B2 # B2 (C20 = S3 + C21 = S4 + S5)

REG1= Bl = Bl = (83 - 82 = S2/51)

SST = S9 - S8 = S8/81

SSR = SST - REGLl - REG2
Kl ==l

K2 =l

K3 = 51 = 9,

AKS = ED

K4+ = S1 - Lo

SSRM = SSR/AK3
R1 = REG1/SSRM
R2 = REGZ2/SSRM

PUNCES

FPRMAT (1X/28X .25HREGRESSION ANALYSIS TABLE)

PUNCH9

FQRI"IA‘II (5}: , 62}.{ o - L - L L - - - L] - . - o < - - - - - L ] . - . - .
® - * L] - - o o L )

PUNCH10

FPRMAT (6X , IOHSPURCE @F VARIATIEN,BX ,5HS.5Q.,8X 4HD.F.,0K,7HM.5.5Q.
)

PUNCHY

PUNCH11,REG2 ,K1,REG2

FERMAT (6X ,18HDUE T@ REGRESSI@NL,6X,E12.4 AX,I5 ,4X,B12.4)
PUNCH12 ,REG1,K2 ,REG1

F@RMAT (6X ,18HDUE TP REGRESS IgN2 ,6X ,E12 .4 ,4X IS5 ,4X,E12 .4)
PUNCH13 ,SSR ,K3 ,SSRHM

FPRMAT (6X (8HRESIDUAL,16X ,E12 .4 ,4X ,I5 J4X ,E12 .4)

PUNCH9

PUNCH 14 ,SST (K&

FPRMAT (6X ,5HT@TAL,19X ,E12 .4 A4X,I5)

PUNCH9

PUNCH15,R1,R2

FZRMAT (1%/8% ,3HR1=,E12 ;4 ,2X ,3HR2=,E12.4)

Gg T@ 50

END



Program Used



