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ABSTRACT

There are many potential quality combinations of fiber in Egyptian cotton and each
guality can potentially have a different price thus cotten prices are not known with certainty
{incorrect price) because of the diversity of quality attributes and end-uses, which leads to
implications on both the operational and pricing efficiency of the cotton market. Aiso,
incorrect price has implications for broader issues such as trade, international
competitiveness and government policy. In practice, participants in the cotton market rely on
pricing fiber quality that is generated externally (i.e., generated by someone else).
Wherefore this paper presents a regime proponent for pricing Egyptian cotton fint quality
accurately which ieads to the efficient aperation of the cotton industry.
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INTRODUCTION

The price of cotton variety depends on lint yield and quality, both of
which are set by crop management practices in interaction with the growth
environment. Fiber lint -in Egypt- is easily quantified in kentar per feddan,
but fiber quality is a complex of both qualitative and quantitative properties
like fiber length, length uniformity, fineness, maturity, strength, color, and
trash content (area and count), hence improvements in fiber quality will
best be achieved through optimization of the bulk fiber properties
determined during cotton classing and through increasing fiber quality
uniformity.

All segments of the cotton industry are directly or indirectly affected by
cotton price, thus understanding of the role of price information to the
cotton industry is not widespread, despite its relative importance. Cotton
producers look at what they perceive the price to be at harvest in making
decisions about which variety to plant, how much production inputs to
apply. Textile mills use the prices of cotton to determine what types and
how much cotton to purchase to produce given yarns and fabrics. Even
support industries such as chemical and oil manufacturers, etc., are
affected by the price of cotton, (Brown et al, 1995).

Grading the quality of cotton fibers by using High Volume Instrument,
(HVI} being adopted in many countries that concerns planting cotton. HVI
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has greatly increased the number of potential quality combinations that a
bale or lot of cotton can have because of increasing the number of
objective, reproducible quality designations that could given to each bale of
cotton, and that's give increasing in measurement precision of cotton lint
characteristics which should follow enhancing the efficiency of the
marketing, (U.S. Dept. of Ag., 1992, 1993 and 1994). Knowledge of prices .
by buyers and sellers is essential for effective decision- making because of
prices guide the production, marketing, and consumption of cotton.
However, knowledge of the “structure” of the price (the general level of
price and the differences for different qualities) is an integral part of the
decision-making process, (Ethridge and Hudson, 1998).

Assuming the market is efficient in conveying price information; fiber
prices (including price differentials for quality differences) are established at
the fiber end-use point thus no single price can adequately reflect the
market value of cotton since there are thousands of quality combinations
for cotton fiber properties hence, the efficiency of textile production
processes and the quality of final textile products also depend on fiber
properties, (Chen et al, 1997).

In general, the objective of this paper is to demonstrate a proposed
system for estimating an appreciation price of Egyptian cotton varieties by
supplying market participants with more accurate information on fiber
quality of which performs to improve the accuracy in pricing of different
quality combinations of cotton fiber.

MATERIALS AND METHODS

The samples of four grades i.e. G/FG is Good to Fully Good, G is Good,
FGF/G is Fully Good Fair to Good and FGF is Fully Good Fair of the
Egyptian cotton varieties Gizaz, Gizagg Gizag,, which belongs to extra Jong
staple category. Gizag, Gizag and Gizag, which belongs to long staple
category according to local practice in Egypt, taken from the successive
season 2009 and were used as a material in the present paper.

Fiber upper half mean length (UHML) (m.m}, uniformity index {UI%),
short fiber index (SF1%), micronaire reading (MIC), fiber strength (FS)
(g/tex), fiber elongation (FE %), fiber color included degree of reflectance
(Rd%), brightness (+b) and trash content included Trash Area (TA), Trash
Count (TC) were all determined on the (HVI) according to ASTM
Designation, {D-4605-86-1776-98).

The cotton lint samples were spun into count 20 (Ne) carded ring yarn
using the 3.6 twist multiplier.

Yarn skein strength (lea product) was measured according to ASTM
Designation, (D- 1578-67, 1998).
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All fiber tests were made at the laboratories of the Cotton Research
Institute (CRI), Giza, Egypt under controlled atmospheric conditions.
As for the statistical procedures, the correlation and regression analysis
were used according to Draper and Smith, 1966.
Analytic Hierarchy Process (AHP) was used to deal with the data
obtained according to Saaty, 1980, 1983, 1990 and 1994 and Majumdar et
al, 2004 and 2005.

RESULTS AND DISCUSSION:

Growers produce cotton, textile manufacturers use cotton, and the
market value provides the time and form that appropriate for the product
quality cotton, thus cotton production, marketing, and textile manufacturing
are interrelated activities, (chen et al 1997), therefore, this paper provide an
explanation for cotton varieties price differences according to their fiber
quality differences manifested through the market value that included the
most important characteristics of fiber placed in equation by using analytic
hierarchy process. Furthermore, that market value should reflect
achievable level of end-product quality (skein strength) in order to
participate in make rational decisions like marketing, pricing and
manufacturing.

Hierarchy formulation for Market Value Analytic Hierarchy Process
(MVaup):

The reason for Analytic Hierarchy Process (AHP)'s popularity lies in the
fact that it can handle the objective {market value) as well as subjective
factors (fiber properties), Majumdar et af 2005.

Figure 1 shows the hierarchy that used for determining the market value
in level 1 (the top of hierarchy) of the Egyptian cotton which should reflect
an accurate base for pricing and also achievable level of end-uses quality
(skein strength). The hierarchy also can handle the criteria (level 2) and
sub-criteria (level 3) weights as follow, criteria that competent the market
value can be classified in the second leve! of the hierarchy under five
headings namely, trash properties, color properties, length properties,
tensile properties and finally fineness properties. Sub-criteria are placed in
the third level of the hierarchy and describing them as follows, trash
properties divided into trash area (TA) and trash count (TC), color
properties divided into two sub-criteria, degree of reflectance (Rd%) and
brightness (+b). The relevant sub-criteria to be considered here of each of
length properties are upper half mean length (UHML), uniformity index
(UI%}), short fiber index (SF1%), and tensile properties are fiber strength
(FS) and fiber elongation (FE). Fineness (FF) is solely represented by the
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micronaire value. The Egyptian cotton varieties will place at the lowest level
of the hierarchy as alternatives for determining the market value.

Market Value
Trash Properties Color Length
Properties Properties
Trash Area| } Trash Count| | Reflectance | | Brightness|| Upper Half Mean | | Unifarmity Index| | Skerr Fiber tndex | | Fiber
T4 TC K% +h UHML UI% SFi%
-

Figure (1): Hierarchical structure of cotton market value.
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Formation of a pair-wise comparison matrix which is the heart of the
Analytic Hierarchy Process (AHP):

Criteria weights can be determined in rational data according to Saaty’s
scale and this requires formulating matrix for the five criteria trash, color,
length, tensile and fineness properties and the results are shown at Table
1.Table 1 clarified that, Trash properties essentially predominate over the
fineness, while it contributed equally with color properties and
intermediately over length and tensile properties when compromise is
needed for determining market value of a cotton, same trend was in color
properties except it was intermediately over fineness properties. The
dominance of tensile properties contributed equally to length properties,
while the same two criteria’s (length and tensile) demonstrate a moderate
preponderance over the fineness, (saaty, 1990).

1 ! 2 2 5
| 1 2 2 4
2 A 13
“ % 11 3
VAV

The five criteria pair-wise comparison matrix
Measurement of the consistency:

Calculating the normalized geometric mean (NGM) or weight vector
according to, Majumdar et af 2004 and 2005, then measure the consistency
of judgment by muitiplying the pair-wise comparison matrix of the five
criteria and weight vector (NGM} to obtain the product as follows:
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0.314 0300 0.163 0.163 0.061
Consistency Index (CI)= %:0.004

The random consistency index (RCI) according to saaty, 1980.

RCI values for different numbers of alternative (M)
MJ1 2 3 4 5 6 7 8 9
RCIJ]0O 0 058 080 112 124 132 141 145

Consistency Index {CI) _0.004
Random Consistency Indexﬂ:(CI) 1.12

Consistency Ratio (CR) = =0.004 <0.1Acceptable

i the value of CR is 0.1 or less, then the judgment is consistent and
acceptable. Otherwise we have to make some changes in the entry of the
pair-wise comparison matrix, (satty, 1990).

By regarding column (NGM) in Table 1 we find that, trash properties
denotes the most dominant effect on market value of Egyptian cotton with
relative weight 0.314, while color properties ranked second by relative
weight 0.300. Tensile and length properties were in equal effect on market
value where given relative weight 0.163, while fineness was in marginal
effect (0.061) on market value of Egyptian cotton.

Account the sub-criteria weights (global weight):

This step is concerned with finding the relative weights {global weight) of
various sub-criteria described in level 3 at Figure 1 with respect to the
corresponding criteria described at the same figure in level 2. The pair-wise
comparison matrices between the sub-criteria are which made according to
catty’s scale and their global weights are shown in Table 1.

Calculating global weights of each of sub-criteria (TA- TC- Rd%- +b- FS-
FE- UHML- Ul%- SFI) with respect to corresponding criteria, respectively
trash, color, tensile and length properties, by multiplying the weight vector
(NGM) of sub-criterion and the weight vector (NGM) of corresponding
criterion with respect to the objective (market value).
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For example, the global weight of trash area (TA) is 0.667 x 0.314
= 0.209, therefore, the global weights for the rest of sub-criteria
respectively, TC = 0.104, Rd% = 0.250, +b = 0.050, FS = 0.142, FE =
0.020, UHML = 0.127, Ul = 0.018, SFI = 0.018. As mentioned previously
fiber fineness (FF} is solely represented by the micronaire value {mic), so
it's global weight 0.061.

Global weights of sub-criteria at Table 1 clarifies that the Rd%, TA, FS
and UHML plays an exceptionally important role in determining market
value of the Egyptian cotton confirms this their relative weights respectively
(0.250, 0.209, 0.142 and 0.127) in comparison with either sub-criteria TC,
FF, +b, FE, Ul and SFI, with relative weight, respectively, as follows (0.104,
0.061, 0.050, 0.020, 0.018 and 0.018).

Market value (MV,p) of the Egyptian cotton:

Formulation of that present equation which reflects market value of a
cotton through proposed an numerical expression which includes the most
important fiber properties was based on regression analysis between fiber
properties which taken in consideration degree of reflectance. (Rd%),
brightness (+b), trash area (TA), trash count (TC), fiber strength (FS), fiber
elongation (FE), upper half mean length (UHML), uniformity index (Ui%),
short fiber index (SF1%), fiber fineness (mic) and carded ring skein strength
at count 20 Ne.

Regression analysis indicates that, positive sign regression coefficients
with skein strength was beiong to fiber properties (Rd, FS, UHML, mic and
+b), wherefore, that fiber properties represented the numerator of the
market value equation. By contrast, the denumerator of the equation
included fiber properties (TA, FE, SFI, TC and Ul) that had negative sign
regression coefficient with skein strength.

RA0-2504g0- 142y 11 01271 0-06 L 11, 0.050
" 1740-209,550.020,g £0.018,7,-0.104 1 ;0.018

The consequent of the market value {(MVap) equation represents a
numerical base for pricing cotton fint in confirm with the most important
fiber properties as shown in Table 2. Also, that market value reflects
achievable level of end-use quality represented in the value of the
correlation {0.7) between carded ring skein strength at count 20 (Ne) and
values of the market value (MVaup). But the price is controlled by other
factors not less important than the quality as pointed out Estur, 2008,
Brown and Ethridge, 1995 that the price of the domestic market and export
of cotton lint is primarily linked to the quality of fiber properties as well as

Vol. 16 (2), 2011 222

M VAHP



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

the non-quality factors such as the way it is marketed according to market
mechanisms of supply and domestic and foreign demand, also government
support for the cotton crop.

Table 3 clarifies that; Egyptian cotton verities are classified under two
heading white colored cotton i.e. Gizay, Gizags and Gizag,, creamy colored
cotton i.e. Gizag, Gizag and Gizagy, According to MVaye, each variety will be
exhibit in the form of average, max and minimum of numerical market value
(MVaue). In exchange for the average market value of each of variety will
have the base price, followed by premium and discount of its base price in
conformity with Increase or lack of market value (MVaup)-

With regard to Table 3 we will find the average of market value (MVaup)
which belongs to Gizag, (4.32} is lower than market value of Gizag (5.14)
as shown in Table 3, although both varieties creamy colored and belongs
to long staple cotton category. The difference in average clarifies trash
properties (TA and TC) in grades of variety Gizag, which is higher than
those in variety Gizag as shown in Table 2. The same interpretation
applies to averages market value (MVaue) of varieties Gizag (5.97) which
belong to long staple category and Gizag, {5.81) which belong to extra long
staple category despite marginal difference between averages market
value (MVyp) of varieties Gizags and Gizag,.

Finally, determining the base price of each variety will be linked to each
of fiber quality that represented by market value (MVase) in numerical
expression through importance (power values) of ten fiber properties and
non-quality factors as we mentioned previously, such as needs of the
market system as well as government support for the cotton crop, and then
increase or decrease the base price accordingly to increase or decrease
the MV, taking into consideration the non-quality factors.
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Table (1): Pair-wise comparison matrices of the five criteria and its sub-

criteria
Pair-wise comparison matrix of the five criteria related to market value
Normalized
Criteria Trash Color Tensile Length Fineness Ge’?ur;\aert‘rlc
(NGM)
Trash 1 1 2 2 5 0.314
Color 1 2 2 4 0.300
Tensile Yo Y2 1 1 3 0.163
Length 1o Ya 1 1 3 0.163
Fineness A Vs ¥ Y 1 0.061

Consistency Ratio (CR) = 0.004
Sub-criteria pair-wise comparison matrix related to trash properties

. Global
Sub-criteria Trash Area (TA) Trash Count (TC}) NGM welaht
Trash Area (TA) 1 2 0.667 0.209
Trash Count (TC) 0.5 1 0.333 0.104

Consistency Ratio (CR) =0
Sub-criteria pair-wise comparison matrix related to color properties

I ; Global

- 0,
Sub-criteria Reflectance {Rd %) Brightness(+b) NGM weiaht
Reflectance (Rd %) 1 5 0.833 0.250
Brightness (+b) 0.2 1 0.167 0.050

Consistency Ratio (CR) =0

Sub-criteria pair-wise comparison matrix related to tensile properties
Sub-criteria Fiber strength(FS) Fiber elongation(FE) NGM 3:;32:

Fiber
strength(FS) 1 7 0.875 0.142
Fiber
elongation(FE) 0.14 1 0.125 0.020

Consistency Ratio (CR} = 0
Sub-criteria pair-wise comparison matrix related to length properties
UpperHalt ) iiormity  Short fiber Ny Global

Sub-criteria Mean Length .
(UHML) .Index ({1]] %) Indn‘zxr(SFI) . Vwelght

Upper Half"
Mean Length 1 7 7 0.778 0.127

(UHML)

Uniformity
index 0.14 1 1 0.111 0.018

(U1 %)
Short Fiber
Index (SFI) 0.14 1 1 0.111 0.018

Consistency Ratio (CR) =0
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Saaty’s scale, 1990 which defines and explains the fundamental relational scale
for pair-wise comparisons

Intensity of
importance on an Definition Explanation
absolute scale

1 Equal importance Two activities canfribute equally to the

objective.
a Moderate importance of  Experience and judgment slightly favor one
one over ancther activity over another.
5 Essential or strong Experience and judgment strongly favor one
imporlance activity over another.
7 Very sirong importance An activity is strongly favorec_i and its_
dominance is demonstrated in practice.
The evidence favoring one activity over
9 Extreme impertance another is of the highest possible order of
affirmation.
Intermediate values
2,468 between two adjacent  When compromise is needed.
judgment

If aclivity p has one of the above numbers assigned to it when compared

Reciprocals with aclivity g, then q has the reciprocal value when compared with p.

Table (2): Cotton fiber properties and the market value (MVanp) of four grades of
Egyptian cotton varieties

Fiber properties MV,
Varlety Grade R4 s UH ¢ Mic 4 TA FE SA U w

GFG 756 49.0 335 2300 39 77 035 68 6.1 865 747
G 746 472 330 6075 38 76 09 65 62 853 538

FGF/G 740 464 328 6550 38 81 09 64 62 856 533
FGF 737 434 328 6750 38 84 117 64 63 863 505

GIFG__ 753 488 351 27.75 43 7.7 051 66 59 872 682
G 707 457 344 9250 43 79 143 67 60 876 472

FGF/G 702 443 342 101.75 40 77 162 65 61 B67 4.50

FGF 704 441 339 10160 39 83 171 68 64 863 445

GIFG__ 677 492 353 2125 43 117 026 62 6.1 872 805

G 671 505 367 3750 41 117 062 65 61 870 6.33

FGF/G_ 660 470 340 7375 36 114 115 66 6.2 B64 503

FGF 644 429 339 7000 33 11.7 111 67 64 855 497

GIFG 775 460 332 1575 48 82 040 68 59 B72 7.63

G 750 446 327 2675 47 81 058 68 59 862 6.56
FGF/G 729 4389 322 5575 45 81 127 71 63 861 508

FGF 701 411 310 8575 36 88 138 71 65 B840 462

GIFG__ 66.2 382 308 5025 46 122 045 75 68 849 6.19
G 60.8 - 350 306 14575 44 115 185 76 61 837 3.97

FGFIG 609 337 297 14600 43 118 220 79 63 B0O 379
FGF 606 326 291 219375 39 117 303 82 8.1 B9 334

GFG 677 330 287 2225 43 117 023 78 69 83t 750
G 651 330 283 5275 42 115 090 76 7.1 820 509
FGF/G 645 325 279 10325 4.0 114 121 79 72 821 442
FGF 605 297 278 17750 37 115 223 74 78 813 356

Giza 90 | Giza 80 | Giza 86 | Giza 88 | Giza 70 | Giza 92

G/FG: Good to Fully Good, G: Good, FGF/G: Fully Good Fair to Good and FGF: Fully Good Fair.
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Table (3): Proposed pricing system of Egyptian cotton varieties as well as
their market value (MV 54p)

White colored cotton

Giza 7o Giza g Giza g2

MV anp MV anp MV anp
Max. 682 Premium Max. 7.63 Premium Max. 7.47 Premium
Avg. 512 B3 au. 547 Base  aug. 581  Base price

price price

Min. 445 Discount Min. 4,62 Discount Min. 5.05 Discount

Creamy colored ¢otton

Giza 80 Giza 83 Giza 90
MV anp MV anp MV anp
Max. 6.19 Premium Max. 8.05 Premium Max. 7.50 Premium
Base Base ,
Avg. 4.32 rice Avg. 6.09 price Avg. 514 Base price

Min. 334 Discount Min. 4,97 Discount Min. 3.56 Discount

Max. = Maximum, Avg. = Average and Min. = Minimum.

REFERENCES

ASTM, 1998. American Society for Testing and Materials. Designation,
(D4605-86-1776-98) Test Method for Measurement of Cotton Fibers by
High Volume Instruments (HVI). (D-1578-67). Philadelphia 3, Pa,
US.A.

Bradow, M., L. H. Wartelle, P. J. Bauer, and G. F. Sassenrath-
Cole.1997. Quality Measurements Small-Sample Cotton Fiber Quality
Quantitation. The Journal of Cotton Science- USA, 1:48-60.

Brown, J. and D. Ethridge.1995. Functional Form Model Specification: An
Application to Hedonic Pricing. Agricultural and Resource Economics
Review. Northeastern Agricultural and Resource Economics
Association. USA, 24(2):166-173.

Brown, J., D. Ethridge, D. Hudson, and C. Engels.1995. An Automated
Econometric Approach for Estimating and Reporting Daily Cotton
Market Prices. Journal of Agricultural and Applied Economics, Southern
Agricultural Economics Association. USA. 27(2): 409-422.

Chen, C., D. Ethridge and M. Fietcher.1997. Textile Manufacturers’
Market Valuation of Cotton Fiber Attributes. Journal of Agricultural and
Applied Economics. Southern Agricultural Economics Association.
USA, 29 (1):185-195,

Draper,N.R. and H.Smith,1966. Applied Regression Analysis. John Wiley
and Sons.Inc.New York. 407pp.

Vol. 16 (2), 2011 226



1. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

Ethridge, D. and D. Hudson, 1998. Contemporary Issues Cotton Market
Price Information: How It Affects The Industry. The Journal of Cotton
Science. USA, 2:68-76 S

Estur G., 2008.Quality and Marketing of Cotton Lint in Africa. Africa Region
Working Paper Series No: 121.

Majumdar,A; B. Sarkar and P. K. Majumdar, 2004. Application of Analytic
Hierarchy Process for the Selection of Cotton Fibers. Fibers and
Polymers. Korean Fiber Society, 5(4):297-302.

Majumdar,A; P. K. Majumdar and B. Sarkar, 2005. Determination of The
Technological Value Of Cotton Fiber: A Comparative Study of The
Traditional And Multiple-Criteria Decision-Making Approaches. Autex
Research Journal. Paland, 5 (2): 71— 80.

Saaty, T. L., 1980. The Analytic Hierarchy Process. McGraw-Hill
international, New York.

Saaty, T. L., 1983. Axiomatic foundation of the Analytic Hierarchy Process.
Management, Sci. Hanover, USA. 32 (7); 841-855.

Saaty,T.L., 1990. How to make a decision: The Analytic Hierarchy
Process. European Journal of Operational Res., 48 (9):9-26. North-
Holland.

Saaty, T. L., 1994. Highlights and critical points in the theory and
application of the Analytic Hierarchy Process. European J. of
Operational Res. North-Holland, 74: 426-447.

U.S. Dept. of Ag., 1992. “Proposed 1992-Crop Cotton Loan Program
Determinations for Upland and Extra Long Staple (American Pima)
Cottons.” Internal memo to the Executive Vice-President, Commodity
Credit Corporation, from Acting Director, Cotton, Grain, and Rice
Support Division, Agricultural Stabilization and Conservation Service,
Washington, DC.

U.S. Dept. of Ag., 1993 “The Classification of Cotton.” Agricultural
Marketing Service, Washington, DC.

U.S. Dept. of Ag., 1994 “Proposed 1994-Crop Cotton Loan Program
Determinations for Upland and Extra Long Staple (American Pima)
Cottons.” Internal memo to the Executive Vice-President, Commodity
Credit Corporation, from Acting Director, Cotton, Grain, and Rice
Support Division, Agricultural Stabilization and Conservation Service,
Washington, DC.

Vol. 16 (2}, 2011 227



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

el padlall
i paall Ghbl Cilial A5 sl 7 sila alss

zﬁm‘_,g!aguﬂwhﬁﬂh‘x! 1[_"._!&&1.\“.\&‘4113

e 8 gl — ol ipay dgaa —Raed 0 Grgadl S
e = TSl ks — Uil Ul el 30 4K — ol ALyl ]

By Sl 3 (5 AT Sl gas asi S5 Lais AT Bapes paSM il jew s Y
el Aadl g gimall Jo ol g Qhaill Jgemnad Bygadll A5k il e e il
Sl il de 5 IS, il E Y O deaiaais GLIY Gl a0 $al e gl
meall A jma e (M g3y pandl b DAY Lap ol jad edll poanll 8 3G 5o
Wy Led A gl Al aad LIV o3n et o LS (YD 23] (A pudll Aeill ) inll
el el as ga a3 3ga g paal el My Ll Jpeanay Aine a0 S Akl s
ol el B ga B 8 S GUIYL clia aal e plail 138 o i Cany 3By gl

A e 5 gl il Glial ppradl o e ol iy Candh Ta G e L
SNl A gl e bl il i pal Riaia Ul e 1 jgma cia JS8 s ] Rl
AN Jal gl B Iy phaill Jpanal o Sall aeall Gy B pedl ST el g e
adlaial e

Vol. 16 (2), 2011 228





