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: Abstract

: Human development means comprehensive growth and increasing the quality of
: life indicators of the people of a country. Above all, it is related to the
: development of human resources, social capital of that country and the use of
¢ growth potentials in all its regions. In this descriptive-analytical study, we aim
: to provide a mathematical-fuzzy model with the ability to provide near-realistic
: analysis to decision makers in the short term so that they can assert people's
: rights during large-scale projects. To. According to the East Development Plan,
: we selected Sistan region, which includes five cities, as a less developed region
¢ and its current situation with multi-criteria group decision-making method based
: on fuzzy sets with interval values: a range of methods Multi-Moora and the use
: of four variables including life expectancy at birth, the length of time expected
: for children to reach school age, the average length of time spent in education
¢ (adults twenty-five years and older) and per capita We compared and ranked the
: gross national income. Zabol city has the most development and Hirmand city
: has the least development.Finally,due to the high development capacity of Sistan
: region, the development of rail transport (north to south corridor), the
: development of the border strip, high economic capacity between Sistan and
: Afghanistan and the potential for a dry port and loading and packing center And
: sending goods, the need to implement the resolutions of the Islamic Consultative
: Assembly of Iran in connection with the creation of a free trade zone in Sistan
: and the political divisions of Sistan and Baluchestan province is proposed.
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Extended Abstract

Introduction:

The idea of human development, developed by
the United Nations Development Program
through reputable academic centers, is the most
obvious example of connecting new
perspectives in the development and
development of international assessment tools.
or comparison. This index can be used to
determine the level of development of
countries, regions, provinces and cities. In this
descriptive-analytical study, we aim to provide
a fuzzy mathematical model with the ability to
provide near-realistic analysis to short-term
decision-makers so that they can exercise
people's rights in large-scale projects. The main
objective is to identify cities with a low human
development index and to plan to improve their
current situation. According to the Eastern
Development Plan, we selected the Sistan
region, which includes five cities, as a less
developed region and its current situation with
a multi-criteria group decision-making method
based on fuzzy sets with values interval: a range
of the Multimura method. And take advantage
of four variables, including life expectancy at
birth, how long a child is expected to attend
school, average length of schooling (adults
aged 25 and over), and comparison of gross
national income per capita And we have
classified. In this study, we are confronted with
the hypothesis of the difference in the level of
development of the cities of the study area with
the human development index and we want to
answer the question of whether the cities of the
Sistan  region have different human
development? Assuming that the city of Zabol
as the center of the Sistan region is more
developed than the other cities of Sistan.
According to the need of this region for
continuous monitoring as soon as possible, in
terms of the human development index, to
allow those in charge who implement and
monitor the development plans of this region,
to always be aware of the current situation and
the effects of projects. Therefore, we have
chosen the multicriteria group decision-making
method based on fuzzy sets with interval
values: a range of multimore methods that
allow non-subjective evaluations as there is no
need to use the weighting method. Finally, to
measure the accuracy of the data obtained, we
examine all the data using the fuzzy TOPSIS

method, which is a better known method, and
compare the results obtained from the two
methods with each other.

Methodology:

The Multi-Moora multi-objective optimization
method was founded in 2004 by Brewer. This
technique allows non-subjective assessments
due to the fact that it is not necessary to use the
weighting method. In fact, in order to solve the
problems related to weighting in the previous
optimization models (AHP, ELECTRE,
PROMETHEE, TOPSIS), Brewerz and
Zavadskas used unit sizes in the system
(Brauers & Zavadskas, 2012, 313). The
obtained ratio was also used in the reference
point method and the sum of these two
techniques was called Moora. In 2010, the
complete multiplication form was added to the
technique steps and completed and
strengthened. The newly developed method,
which is the result of a combination of three
techniques: 1) the ratio system, 2) the reference
point, and 3) the complete multiplication form,
and which performs the final ranking based on
the dominance theory, was introduced as multi-
Moora. (Brauers & Zavadskas, 2012,8).

Results and discussion:

Based on the ranking of options by the Multi-
Moora method, in four cases of Complete
multiplicative form, reference point, relativity
system and Multi-Moora shows, Zabol city
took the first place, Zahak city took the second
place, Nimroz and Hamoon cities jointly took
the third place and Helmand city is in the last
rank. These results are very similar to the
results of the fuzzy TOPSIS method. In fuzzy
TOPSIS method, Zabol city was ranked first
and Helmand city was ranked last. The cities of
Nimroz and Hamoon also have scores very
close to each other and are almost third in
common. The only significant difference is the
location of Zahak city after Nimroz and
Hamoon cities, which can be considered as the
reason for considering the same weight for the
variables. According to experts, the results of
the fuzzy multifora method are much closer to
reality in equal conditions considering the
weight of the variables.



Determining the indicators of regional development in Iran based on Multi Mora method

Conclusion:

The results clearly show that the development
in Sistan region has been with the pattern of the
surrounding center, and Helmand city, which is
further away from the center of Sistan, ie Zabol
city, has the least human development.
However, according to the results of other
researchnes and  official statistics, the
development rate of Zabol city is much lower

than the capital of Sistan and Baluchestan
province and most cities of the country. Also,
according to experts, the results of the fuzzy
multi-moora method in equal conditions
considering the weight of variables are much
closer to reality and can replace the old methods
of multi-criteria decision making.



o b0 1) Jlu 1P 5l

VEYY V- 1 Siq i LLS — YYOY - $YTD : yle LLs

g3 e

3590 390,390 (wigy wlwl 31 ol yl 45 (glddlie (SBLArwy (S yad Wi Cyetd
RO R L WSV IV VT T3 T

f 3,}{‘3 O‘gb)‘ Al O@L&u& M' f*ywé) L:.l)'i A ‘_;,.:.NS O

Sl ol ddliie 09,3 (635 o ol 3oy (oDl ST oKl ¢ 5> (ggmmitils
Ayl ol Ldlae 09,5 (635 50 ol 3oy (oDl ST oKl ¢ luisls ¥

Ol (ol bl i 09,8 5y anly ¢ ool o1 olStils Lokl ¥

Syl ol Ldlie 09,5 «(635 0 ol a5 oy (oDl ST olKily bl ¥

baSs VAV ¥F sl 3 s 5
Ve &8 Al oo )9S Sy p2ye (S5 (S sapadld (Il g acls den 1) porde 4 (Gl dawy WRAFIYY: o o dy oo,
ol Gblie plas o 45y (sla Sl ) oolisol g 5908 o] (olaiz] (glb dployus Sludl @lio dmogs & 52 o TY-£5 1Ol 5 )lowd
S Sl by U5 0l 58 =2l e 5811 ol G = ngh gy )53 o ol by
0 9 5155 5 e 5 I8 e LS 3 Cadly & S35 A gt S o5 (slaoly 3 b st 5 oS el 395 oS5 §
& Jold o 1y s adlaio Lo (558 dngi b & a2 g b anles Ll 1) p3ye o> (S sl 0y plosl 355 03litl (Ml &0 4 o
S e Gy b ) ol g0 Camdg 5 3,8 ol Al dng e dilate S gt 4 el o 0 I

Jaz 3 oy e 8 bisacsze gy 51 sl 0y 1islosl ojl L (636 sla asgazes bl (293 0)lins six
Lwgio o 4 39)9 o 53 G355 Jwadd sl il 5590 093 Jobo g g )3 (S5j 4 el Jols it
e (Al sl il g (Yl & Jlo gy 5 Cam JSy 38 3950 Shigel Bpo o (Sloyg> oo
1y S8l dngi (508 Wa o plias a5 (KB dmogs (nyir By it g0l g0 4955 5 dslie
Jladd 5542055) by JB 5 Jo> (5 dngd cpliupes dllale (ganwgi (VL byl 4y da g b by ol Ll ¢
iz 2l Jily g QLadlidl 5908 5 i o 3Ll Vb Glocd b (50 g dng (o &
2 Olpl oMl (g udme Slguan ad all pgs) VI Jloyl 5 (s it 5 (301 L S po 5SS tgls ol
g o gy Mol g b lina] ol Slaguds g lasms 3 (6,15 3131 ailaie Sl b blo)) T 36 dygacge oy e sladl dgs pasla

: s el Sl

3y50 dyso dge sy wlel p olpl o (gladleie Sidbdrwgs (gl adls o ((VFe ) sl olsd)) ¢ cpplaw bl o ) l:.»)l (6 M s 23]
YY=¥5: o 1cuidg o FY ojladic VY Jlo gl dilaio (55) 4ol p dolidiad ¢ lius 4l gla by @ idg
DOI:10.30495/jzpm.2021.4333

.............................................................................................................................................

e Wil 1) o Dy 93

Ol bl 09,5 (535 pm olid Sy el 3T olStils sl 1L
SANYAYYVYLY 23l

azitarajabi@yah00.com : Suig pSJ! oy


https://dx.doi.org/10.30495/jzpm.2021.4333
https://dx.doi.org/10.30495/jzpm.2021.4333

1190090 gy bl 51 ol 53 (sladleio (Kdlarwgi G ad Lo (pusd

doddo
csloolsad Lgn 5l Wged (il sanl 4Bl by (2L jitas $STp0 B3k Sl e Glojlr drasgs daliyy Loy oS Sl dnogi o]
5B =l (Jao GBI LB ol (elow — o gy ol 5 Lo sl (Lol (e Al b ortas 3] (2655 g a3
O > 15 B e )18 B8 el )it ) Coably 4 S35 (LS plgn e obgS (slaejl )3 B oS bl |y (Ul
Cu Sl g oml Gl drog padls b ol g LS (Lol Ban aiples gl |y £330 o> (NS sl 09 plos
oS dilaie S5 plgie & el Gl b gy Jold &S]y s dilate Lo 55 dngs 2y 4 4295 b sl Lol 29290 Cumg St
rislosl G35, b 658 (slo dsgaze bl (295 o)lime Sz (65 el 29 b1y o 5290 Gy g 38 OB il dsgs
2 08398 Jeas sl il 390 0)95 Jobo g 9 53 (S35 & el Jolb jusito Yoz Sl (3 000 9 Drge e ) 5l sl 0 S
o pAIBL wal> ailys g (Y 4y Jlo @y 9 o JUS 550 338) 580 (Bi90] By 457 (sloygd Jsbo Lawgio e 4 399 (s
(ol dnangs 2515 L allan 390 aiate (sl iy (S35 Angh o Solis 4ty L 30 ()53 ordged (5 45 5 el
b g Saitn Jlo)5 1 (Jglito (il drusgs S| ltues dilato (sl (s ol LT & 03 gusly Jlgws (ol & el o0 42 9 i 929
My Gl slo Glopred ol & Cond Gyl (SBb drgi I Gl adlaie (S50 plgis & bl bl ped 4] o8
S5 35l genas b0l oMo 5 Cebligy diva du ol I Sy 93 6 ySjll LB 5 oS (gl asls @) okt 4y 5L o
Olosls dngi sl bausgs o piiio slo (1S 1 29548,5 05 Sy ol U ortile slojeiie cl Y HDI (a3l gl5cal 5
5 30 (SN el (asls L aS S5 Coodlw 5 de oD g Cudiligy gaud50 (gl YoV 55155 51 L8 B3R Jlo 5l s Jlo
5 (Ol b i) Joaos gblie) awyio 1 pb e 55 5 JUuS )5 oL3l )3 odlgws b 55 pa3ld 90 (bjoel Egd9e sl W
dgr ol 43,5 Jas 071G el Y s @b ol cas 20 Bh LalBL g il jasls (SN o jlalel pdaw lp
015 g5 93y )3 5855 4y dgel sl b limen 45 cubliny padse 5l ik 4 o ol Yo+ Jl Syl o (Amiri, 1390: 131)
busgio (adld o3 51 (ajeel Eodge (gl & g0 ol 41 Wilodgad i il (o it S0 9090 93 o )3 b0 455
43909 ¢ 3> 825 Uwans sl el 3550 0)93 Jobo (Lo YO (¥ JLuS 50 2131 13) 2950 Shjgel o &5 (loygd Jsbo
ol 5 sl 00 o3lizol $ Lo LalBL talys &l ) il Ll LAl Mg (sl (S5 3kl o gadge (sl 5w yde
o3l (i ddlaio waee (Sl e (A4 S (Sl dmogs (Sl sl Jlo lojls VoV Jlo ()]3S (ol pusie 51 g
@ &5 9o slge 09 1 sloyiaS islojl (55, b (56 slvas gacme (ol (2935 0)lume diz (6365 mrenal by 95 (ol Jlcal 003
lrodly )3 iomis (sl 3313 mdged QB A o wal 3 1) (03 sla iyl el (23059 () 5l eslitl Il pus S
lodel Cundy (gla Clon g wadd oo 4138 (wyp Dy90 ] (g ioad dBlid gy &S (551 sl o) b 1y Waodld  coled cotal sy
il dulio SodSH L) (by) 93

1G9 (6l (o g dioy

(P30j9 b9y i el plill pas > 4 ST el 4 (IS it 9 ey Voo F Jlo )3 190 ge dban s> (giludine (b
S de > (230j5 4 bape CMSLe &) jolate 4 lSdlyly g )90 Cliis > WS e wrld ]y 23 clagols)l GGl
Cods & s plemw > |y 25ly ok sloojlul (TOPSIS. PROMETHEE. ELECTRE. AHP) o sjloding
P 1yge |y ST 93 ol Egaime g dtan J0 55 g po alals g, 50 |y odel Cawdy s (Brauers & Zavadskas, 2012,319)a: ,5
ol &1y g @bl JolS5 gy d9ed Cagh g JooSS |y o 9 abodg 38l SuSS Jolpe 4y 2y JolS )8 Vo1 Loy idles
o bl |y (Sl sy dalo (695 (il 1 g Cansl (08 Jol8 )3 (V5 2o dlall (¥ upmsd whaes (V S5 w3085

1 Proxy Variable

2 Life Expectancy at Birth (Years)

3 Adult Literacy Rate (Both Sexes) (%15 Aged and Above)

4 Combined Gross Enrolment Ratio in Education (Both Sexes) (%)

5 GDP Per Capita ( PPP US$)

6 Purchasing Power Parity(ppp)

7 Mean Years of Schooling (Adults Aged 25 Years and Above)

8 Expected Years of Schooling - Primary to Tertiary (Children of School Entrance Age)
9 GNI Per Capita (PPP US$)

\idd (YF++ 3wl FY 2 lowd) (ol dibrio (634, a0l



1190090 g, bl 51 ol 53 (sladliio (Kdlarwgi G ad Lo pusd

[(Brauers & Zavadskas, 2012,8) 1ib e (V)i o)l w931 45 353,S Byme yg0 oo lgie cov

S Rppanai Gy fila
S R -
x,-]- 7 g
Ly
—% Yhay  Yday . N 23 &
_f]g — Vau X X X L > 9y )
= Y X X . X bk 5o, 4 kS
3 S e e e o = v
maiy 35 X X X J,alf »
-------------- » .
[E

Jyg0 g0 SWiSS Cilises Jolyo 5905 .Y JSUS
.(Brauers & Zavadskas, 2012,8)

e gl cglmodls 4y 1y pol 5,5 s el py 3ok 1 Il 53 335 oo Linled 41 Ty 1ygo e <SS (elpnl Jnlye YU lsg0d
dabe ()95 bl 2 g (2p8 Jol5 )5 2 o Aol (Capnd plas SUST Ao Bl L g (6565 maonal e JoSlS b o 295 o0

Dl o Gygo Caan S by jlodlanl b slpe ol cusl S 4y p5Y om0 pbsl ) Sled (sanas,
=) Wb o Bua ol | (58,5 a5 3 b a5 yel Tl (8o X5 a8 3945 00 LSKild X prouad (yu yilo gl (sbvodly jl ookl b
iz (laasly (Bun in 4 a3 b paewal (s ylo polas .(Brauers & Zavadskas, 2013, 944) (j = \,Y,...,n 5 \,Y,...,m
Oloa b aasly (gilodz LSy pilice a2 jo dadl 5 Capnd s dlar Sl (S emenad S Sg) (Br S5O Calnle 28 oo )l
W8Sy (a8 gy 35 o0 Pl (B3 f 9 Sletenss 13 (i) (SHe g ((03) (B Cpgo 93 4 & Cenl (il Jle
loalepsuds b glacuns il od sanlp (il jlate 4y (SGlSe gy 0 4 o )3 sl QS s CigldS g (0 ]
(V) dlasly Guloly g 5,5 0 pbxl (SolSe Cijao 4 (gilo oy Cousd i > .(Brauers, 2001, 328) >4 o odlatwl Jolize

= * .
235 o Jol> Kijj woly 9 slagrg S

. Vela|
Xjj = D)
m A
i=) Xjj

Egoxo pgd 4.»\)) Connd ot 0 odsodlaiwl QLCFW ..))..5(50 )])5 [\—,\] do)l.: » LY ML’LSA ol d)L»JLO)J Xij )\.Lu t_‘)):.a Xl*]
s iy b dulio )0 dulepauido (pl (6350 9 ol Jle aio) )0 yuin dalllas jolaie ) bl o Bun o cladiy 55 polde pye
o (V it Capnn (55 Copnad (B GalSonsd g cadlnply piS s jlade Connad (¥ 8900yl s (V1 Sy s (VIS s ()

g go (Brauers, 2008, 191) allio & ¢ ywsaly Con (A 5 & ysS
2ol5) (G045, (piads Wigd o Cipe (Jo3 g 4 4 odel Cawd 4 sla Vi ABb o Aiedgu Blial ;Sily § sl YU il )
@ ol b & Wil Bumiy iludiae Slue Jo Gkl BB baby) 5l (S0 )98 ol o0 S ) (S s
awlods U 05 1S pwonas (a5 leMbl oy By y e o (ol ol 9 35,5 oy (SwrgSine g i oo gomen St
Sk Ly 3 Blas g5 0l S s dpie wgmine ol Ui J eodly slid Blus 3 (s e SuS5 gl 3b5 5,8
i (SlSe (JBI (giloJloy prlSe 5l 1yge Hge ST 3 aad slasuld galS jlaie 4 (Brauers, 2008, 93) a5uS o
2 Gl {Ty Iy, T} @ pe ety Glol Dgd o 48,5 jai 13 a po dail (665 (sla6d9)9 (ylic ‘j s g odd ool s
Gan b (VL g Sloyl Ban oy (Y iSlis Ban (V gope abaid g9 aw Jlo 5| nbioo (= ),Y,000) 29390 Slial I
S 35 isucolsy aom b g (b e dgdte CuiMic ¢ dly aopo aba ) 4 a5 (1) ST e g ye dbaki Dy O yguo (56
I —) Sygo 4 g (qi 1) Sl g ye ahais jl jieS conl ad (639 a5 oyl Ban I3y 305 e 5,8 edlitul )90 l)S &
395 slaglo)] 4 oliwd (D @ e abi g9 ol Ol b ol ed cplpli o)y Sloyl polie s ) (w45 395 0y (4
)Lu)‘ 1) ri* =Tj + & )]qu aS ol u.a.b.) u.u.o?o 9 039 (_s"“‘)] RV )‘J).g [ ‘_s.a.Q? ) ul«.’x.: VY )l.)){ ..))5._\;.&‘95 )l:.é) 9)4)[».0
S (SawgSire 35kl bl o o s Jloss] alais jl alols 268 b (gl 35 Ol cxope dali e (695 yb (ol

Y (YF++ 3wl FY 2 lowd) (ol dibrio (634, a0l



1190090 g, bl 51 ol 53 (sladliio (Kdlarwgi G ad Lo pusd

Aty — aiseS 03] ol o) 5l ol s | g yo dlals 695, 45 34 Lgmime M (6150l clac,le o Feae
5 ol ol oS adl sg25e (1 = Xi)) e ile o (Gy90 53 D500 03lisl iz oz

i g ) (i
db ()55 (Sua5) Gl (p 45 Ngde GO pe Osro Dgo b S ple g Ml 4uiS iy @ Blte Aol o yieS
9 SilwaneS s g3y WSl o (iloloy (slmodly j edlitul g (m30y59 4 pile &S oo JolS p)8 B9y 33,5 o ol g pe
935 bl () iy b 390 ok | o Sl st

g
Aiz 1_[._\ Xij ,i= \,Y,....,m (fé]a;l)
%1_
B; = 1_[ Xjj (ak,
j=g+)
A g g
U = A.:HX..;B.ZHX.
=% =] G Bi= ] ] Gand (b,
j=) j=g+\

& Cal pl j Blaal polie Cps ol Aj il o pl T 4535 ol Casgllas snimd )l &S Cul o e g sly el (odae Uj
Caslae S 4 i o] s3loiaS oS ol pl] polis o Jols By 5 (8 = 1Y 1) Conlis] (s3hotiniir 3 el Capglas
Sl s SR D9) Sl anad) Gl 03,5 o Jol> (000 JolS p)8 ST (saas; Ui (Jo5 008 550 b (N = 8) 90
5 JUS 4l ppizman g 5 g ol dlasl Jgol 4y i b 0,8 0 g (S 60985 kgl aps JoS p)8 5 g2 0 A
eyl @ e o o 1) dlael ) g abl od ol ISl sy slael glad > Lol sliel (gys Sldae Jlasl ((VAR+) LuigeS
($9) loj e bt 1l o i shael (st 55 Wls o Jolye oles ool (S (6355 blje 1905 s (5,500 g5
dabes 3980 oy (VVY) lulpd cod U Ll |ge g
(C-b-b) 2 (d-a-a) Jho lsis & sl anily (655 50> SloaijS p a5 Sy 4y dw jlag) 9 o w8l e W1 elR eges

STy b dbl bag S plo 45 p (glan S a5, &5 w0
C @ ol sl Labuws 55 C b g asl azsls Llus b @ 81wl Golo 55 ol > opdy Js] &5 bl 51 )l eges bl
i) 195 (o 09 S0 0,5 o0 B e g5 5 08 il |yge Hge ST (304 dw sl (513 cnl Bl walgs babus
[Ebrahimzadeh,2001:8) 595 axel> <S5 1> &ilpw sol)> polio g 098l L) Cvgo &5 (5956 4 (sagi wlio 3,38 5 canl & lie
S 35 o enlital (Sin i 5 (ol e loin es3batl (sla sl o o sl plos 5 gl (S8 s (i ioxi sl
Sl dngs (W) sl anwgs o U3)35 sl > (Mahmoudi, 1388: 88)ails e (HDI) slusl duwss adls del 5 S
&lio dawgd g (aolwl (gljls o golasBl oldy o8 ¥ 4y 2,09, ol dunlie cunl 0l iy jai  Slus] ol Loy 21,8 e 4 (HDI)
6lassl w5 &l aald jlae e BTG (Karim koshte,1383:36) wl oo (Slusl dnwgi yiap Spd 0 ol 4 oS Sludl
2 olkaidl sl yaie yogMe &S Wilo Golare oo sl 1) 355 d gy Uboladl 5y a5 b Coge laig b oldy i 4o
(Wali Beigi,1389:28) cuwl (HDI slusl dawgs jaslis) o jadli cpl oy mree 5 (S il 3 (Sladl 5 (sloin! (sl yuxio 0458
88 o ) (S L (S g s 53 (5] e (S35 5pls5 gllals sl K550 gl 255 pes olaer (5135 3
g9 loin! (oolaidl ( slad ( SIS BB &S Cusl 3blieo drwy iomiaw (gl (g crwgs (i pdaw L(Ziari et al., 2014:59)
Jadidi Miandashti, ) 15" o asuie dawgl gdaw yas I 1) (0S5 a4 cans 3blo I S o Cundg g and o L ) bl  Kin)s
S5 33 S35 e g 5 15 ladad 15 Sloss 5 o sl b Ke 5 41335 Jool pé clacusln Lo 9 13 .(2004:18
b By dawgs (Hosseinzadeh Dalir, 2001:90) cusl 035y (slanb sla g pl b Juol lingo (slanb yos jolo 5 lolune ppd
5 s RIS (sl 55 gy 35 5 Slo sdle 5 poge sole (i Sy ot ol > (bl Sy il o8 iy
o3l glacuwlgs 5 (aolwl goio slajls b Salon o clain! pllas degazes a5 aad lis Wb ol ) drwgi ccawl 428 (0,8 S ady
Sgine 9 3l i 145 (S5 5l (Al g oy (sow g oad gyl wddS (S ogllasl el lepllas J31s ) elesal (slaog S
Todaro, 1999: ) 544 03> Cuenl drwes (552540l 5 b b oly (pl 0 (SlolS g dgie (pl 4y auawy jolaio 4y b o Gow Cunl i
Sl e LS Sl by ol by o 1 cubl Lelan] (slad i 5 yay S8 B ST L Slasl dnwgs psgie (88
coalazilold) 3,559, ] o ool f sl dmogs o (sl (2155 )3 (Sl dmasgi 09, 2 olainl Y g5 1 Lo Al e o
o 1y 33l gy Glods g YIS G pme l5ne ¢ oxbly Aol ps a5 il 51 g 5,9 s jlows 4y (S5 Lolel |y loss g YIS (b yune

YA (YF++ 3wl FY 2 lowd) (ol dibrio (634, a0l



1190090 g, bl 51 ol 53 (sladliio (Kdlarwgi G ad Lo pusd

S35 polie ) S b |y lass g YIS G puno o slud] dansgs 3,59, 4Salls 53 15,05 oo i3> (e0laidl ol sl |y o b8 o
Sl g G 51 &S 0500 e 4y yiae (S5 Koo pae |y (0D slacudylo (5S> slajl 00ygl0 5 Ao ee e
@bl 1 o ol ) 39300 )y (gLl 05 (i &) dnasgi s 4y 4 ool al S (S e s 4 GBj90l 0ag 42 g (0
2 9y ool 9o bgiye 5o plasl (S5 CuleS & Log3) o sl Josomn b glite (ogrie cdawgi il o0 (s3UaBl a4 o5
Cosl oad a3S s > bagludl oy 5 Sluil drug onmy glaaie GBS0 Gln v gluasls gl el
ol Il by Lyl class 5 YIS e (gl d Inagb o sy 48T s 4oy oS3 § (Leftwich, 2003:23)
S5 Sy slajls S5l 25l 0 2925 1y (Sloas g BYE polis adgifl ISl (silucud b o | 0l o ool p ], Sl

(Azani, 2001: 192) el i

103945t S lud g (3850 g
28ly J1o)s5 y2 (3992 dlatel BB 5 (goms) (S 5l Gl (o o or g b5 g 5 5590 el g oMbl (g9l o2 oS v ]
i Cp U odg s el comy 9 (ilel ST Bo)b Sl o ol (o pod oS 5,57 )15 elisul 3590 (ol jadld 358 (w1 1Y
W ighs opl 30 pheo opl 4 an g5 L ((Nazmfar,1392:103) wil s 5y50 34855 10 ol 48,5 )18 & GleMbl wyd g Cowo
—SS 5 (Ll —heog dda o 0gd Al Slul g a3 | cilise Gble (anas) Gl e gy So U cunl 0a
5 ol )3 &5l 0y b yol )3 paasie el (55 Jlai (85 g aslidy I sl sslaar a2 (otileny
ks Oygo linw adlaio ;D slo i ke a4 WAA olo)3l B oloys Sl o3l p> Guios ol bilodgs cuodd dy Jgiitio (g ,laile
5 2 odlitl Jlo lojls YN+ Jlo G3)l3S 55 b 350 (sl 31 lusl dnasgs 1l 5] iliseo 3blie sty 45 (sl &5 ] ]
sl ond ol o] bl 5 (alsy g b 558 5 B ole (5 s )3 5 13bioe o0 4 S35 sl b aoliisy sl Ol
T 4 4ol )3 oS s plonl e 38 03 b Wodls 33130 9 o 058 538 Iigesilse S5 Sl ol ilos g laeols gl el e
Gorosd oS5 e bl i 4 iy J) sl 43,5 1,8 adllae 350 Gldl dngi i 51 gy cpl 53 o s ailaie o n oo of (380
By Jlod ghd > @yayiaghS IV Colun b Jlj liwjped 93,5 00 (Byme 3 £y 41 )Ll &) o8 coud JSt5 oy 5 (el
ol L85 )5 By Jobo aBBI YA g 423 PV g Jlod (oye BT 5 423 ) (bl lae b Gliuargl 5 (i (liwl
Ol e 0 058 5l 9 S5 9 (el sl iy 4 g Sly Moy Gl o 4 335 51 G pe b o & Lo I bl by
15 V50555 (> s 3530 gt 15 s sl ok YoV il 350 b iy 50 dlolh 5o S9dme (ysala
Ol e 28l oo yio FA-L)> o 11yl g 0ol VOYA (i U Blj (lias joed Cdlune bl om jlomis 9 Jl) j2ed 99 9 Capne
B sladlion e b g 0035 &Bly iz gl 9 b il Jlod )3 )5 FYAVA b (e g @ye ploghS Vo WY Cobuno b Moy
2O Bl e d Cunl oo Cungd e b pped (ol 330 A8l (oo Jlgrmen 85l (LSl 58Sg 08 Sl gy S5
BgsPBg s pion Y bl Sopm byl Conl lungs 289 09, WY+ (sladh b Suis )5 (ol (Gl bt
i35 (5098 £95 SHI> Gl pred cpl Ml o yogkS YO+ (bl S50 Slg plogS VO+ e (lpad Sl iy 3 50 Alols Canl i
s dilaio cpl gly Sl g S (o (SW) w0 U (IS g S b Jus 53 Jud o330 9 (nl o ke & Cunl (e
529550 Oy sl )5S 51 48l o it (65)5liS'y Sl Gl - LBl e 5 dad P2y o g (25l g (i)
40y 518 gels dalyd bl Jlad ) a8 (o0 Ol |y dilaio (pl g)l50 Sl g (Ko w29 5 S yida (b 4ldg) by
Ol @l CasBge )l 518 Gliash o Gliws Ll Jlad )3 S5 i e djloe ) (ale sl JBle (S Joab )
FoghS AY Coluo 5,8 YA Cuzon b S )l yod il o (83 a0 £V Vo2V o Jlad do 0 Vol AAFY s > by
55 yo dols sl (LT YoF (Gl izan 5 Sod 5 Sty sanl delis (S liamd ¥ g Shje 5 6550 S 90 (b @0
ol bl oo sto AT L3 s 51 ] 616551 5 ytosh VOVA e b yliao o ol ¢ ogl§ VAY il 55y b i o
b 3rd 5l g oele 9 Jlj Ol e b i g (Ohineg liw o) (i Lol g Uil )9S b (8 Jlod 9 Jloud ) 590
YA Gl e ol Canlosy )5 @8l i s Jlod 53 9 28l o0 530 o s 9 haly Gl joed b )8 5l g S (i o
01> Caruwvg zayo ioglS AVNY Cumaz 585 FAYYY U g p0 oyl yo0ud 01> aliold 105 1 yoglS VAYY g aily glasyl U)o pedaws 51 520
9 o3l Ly (3550 (i ) Al o Gl log Sl Gl pred cpl 9o Jold |y (b 0jg> Sy I (o | Gl &S

1 Matlab

4 (YF++ 3wl FY 2 lowd) (ol dibrio (634, a0l



1190090 g, bl 51 ol 53 (sladliio (Kdlarwgi G ad Lo pusd

g i il Jlod )3 g0l b s A5l o alibas b 9 0UT 5B luss Jols (g plo (550 5 0033,5 &Bly (c5 o yliwand
Nt b jo op Jl Gapes g B slaglioeed b Jlod 1 aSns gl e b 30 51 Gl jged cnl sl 0235 ly sl
e B opgale i el Clune sl Jlgono (550 yraghS VY o) uadlidl 508 g halj b jed 2 g2 1 g 9500 s b 0j>
Olwad ¥ gy Coluo pye 5ioghS FAAY g Cuzor 425 ¥V L bio b opl Bl o o FA+ Lo pdaws 51 las)] o gl VYO
il e 43153 055 5 3L ge ¢« S35 ¢ SLlaanes (sl gl
il &l 5 Gy
Jl5 A 8l O)le o b gy cnl 4 @303 15 () 3590 Gl i e gy sl |y Sl (6 dmg el dlie ol 5>
S5 4 el V35 b5l 5 pate g elul |y adkad gy B (655 el WieS (g0l (A (g pord TAY S TAY el Ay
higol o a8 (gl oy Jobo gt X (Cy) dujdo 4y 39,9 s )3 35S St (el il 3,50 0595 Jsbo ¥ (Cy) g g 0
5 e 9 g1 5 dus e gLl olasi (Cr) o (AL aoly> il F (Cr) (Y & Jlo iy 9 o JWS)50 231 395 (oo
ddlaio gy Sl ¥ s o)led Jgir 2 1) A b))} CleMbl 08,5 ey 45 (5l ez 2 (DMy){DMy )(DMy) L o2 L
1S 0 Lo A plos] bl waend (g3b i)l (ol 4iijed (g3 Dlael & Sbj b Maw! a5 )8 &)

AL end (1 051 95,1 (g1 4595 (5518 lacl g (Sbj Sl pe Y Jgaa

K slo i WL oo (sl 0jl (2)) (sl Aijed (5516 sl il 536 sl
Absolutely poor (AP) L R s ] SRR AN | ()
Very poor (VP) [(cave) cumey oan®, wao¥s i), (voey ooy oonY, ooV V)] (3,1.0,1.0)
Poor (P) [(+co%, «.Ve, <A, Y5 wA), (2%, <00, <A, -.¥F5 V0] ()
Medium poor (MP) [(+.VY, <.¥Y, <.¥5, <. XY < A), (-.)Y, <Yy, <.vs, <6y 0 )] (v,¥.0,¥)
Medium (F) [(-.xY, = %Y, <.0A, <.50; «.A), (+.¥Y, <.¥Y, +.0A, -.50; V.+)] (v,%,¥.0)
Medium good (MG) [(+.0A, <.5%, <A, «.AS; <.A), (+.0A, <.5Y, <A+, <.A5; V)] (v,%.0,0)
Good (G) [(+.0A, <.5Y, <A, ~.A5; <.A), (+.0A, .57, <A+, <.A5; V)] (5,0.0,)
Very good (VG) [(+.a%, A, Vo, Voes <uA), (24T, .84, Vs, Ve Ve)] (,5,)

(Wei & Chen, 2009) ;.-
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VA F G MP MG
A P P P MP
YA F P P MG
DM A MP P P MP
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VA MG F MP MG
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A

[A']=

[[(+0Y, X%, F% % C A,
(Y, LYY, e Y )]

[(+.0A, 3F VA AT A,
(+.0A, LA LA AT )]

[(+.0Y, XY, ¥ 6y C A,
(Y, XY Y]

[(+.YY, « 63, «.0A  0; W ),
[CAARER AN Y SR CTRIS |

[(o, ey e Y, V),
[CRARIARPL N ZRI0 |

[(v.0f, v 0, VA XY A,
(so0f, v 0, v VA LYY )]

(CIREPRITRURNL R TR
[CRARRI AR RO |

[(c0Y, .Y, FT 0 EY: A,
(Y, XY, Y )]

[(c0Y, Y%, FT 0 EY: A,
(Y, XY Y]

[(coof, 00, VA Y LA,
(g, e c VA Y )]

[(coof, 00, VA LYY LA,
(o, oV YA YY)

[(+.¥Y, + 8, « oA« Ne: v A),
(2.YY, 08 c oA e )]

[0V, Y% T EY: LA,
(Y, XY, YY)

[0V, Y, FT L EY: A,
(Y, XY, e )]

[(+.FY, + 8, v oA« o; v A),
(CAAREN ANEN N LERND] |

[0V, Y% T EY: A,
CAY XY ey )]

—~

[0V, Y, FT L EY: A,
AV XY O e )]

—~

(o6, v 0, VA LYY LA,
(o8, vV e VA XY )]

[(+.0Y, XY, ¥ 6Y; 0 A,
(Y, XY O Y]

[(+.¥Y, « 63, .0A 90; v ),
(XY, 8Y v oA w00 )]

[A]=

[[(~.V~Y, L EY A e ~./\),
XA LT SRR PRI

[(+.0A, v ¥, v Av C AR A,
(+.8A, 2 AY VA VAT )]

[(+.0Y, XY, ¥ L6y LA,
CAY XY ey )]

—

[(+.0A, *.3F v A C AR A,
(+.0A, CAY A VAT )]

[(...i’ Y A Yy n_/\)’
(~_~i’ c N YA Yy \J)]

(o6, 00, c0A LYY A,
(vo0f, 200, v 0VA LYY )]

[(._.i‘ cY YA Y ~_f\)‘
(~_~i’ c N YA Y \J)]

[0V, XY, FT EY: A,
(Y, XY, Y )]

[(+.¥Y, + 8, v oA« Ne: v A),
CRAANRR ISR IR |

[(._.i‘ cY YA Y ~_f\)‘
(~_~i’ c N YA Y \J)]

[(s.0%, 00, C A, ¥ A,
(rf, oV e A YY)

COA VAT VA AT A
[(c0A, 37, A VAT,
COA VY A AT
(v.0A LAY A AR

[0V, Y% T £ A,
(Y, XY, e Y )]

[(c.0 6, o0, VA XY A,
(o, o n VA YY)

[(vof, v 0, YA XY A,
(vo0f, 200, v 0VA LYY )]

[0V, Y% T £ A,
(Y, XY, e YY)

[(+.FY, «.6), oA« 30: o A),
(.Y, 8), c oA e )]

(v 6, v 00, C0A YT A,
(o, o e VA XY )]

[(o0 8, 00, C VA LYY LA,
(08, 200, v VA LYY )]

[0V, Y%, CFT L EY: A,
AR AR ARI|

[AT]=

[[(:.8A, +F, «Av AT oA,
(+.0A, CAY A VAT )]

[(~_?'V’ g oA L e ../\)Y
(~."Y’ L EY A e \.~)]

[(+0Y, XY, X% Y Ay,
(Y, XY, e Y )]

[(+.0A, 2%, « A VAT A,
(+.0A, LAY A G AT )]

L TR N CRL

SETRIRRNRER I |

[(v.re, cove, 0¥, 0 0¥ oA,
(R L R I |

[(v.06, o), VA LYY A,
(rf, oV e A YY)

[(+ Y, XY, X0 eY: A,
(Y, XY, O Y )]

[CRAFRE AN VNSRRI
(+.¥Y, 0 8), oA v Tery )]

[(v.v, o), VA LYY A,
(v, oV e A YT )]

[0 8, v e, VA LYY A,
(o8, o e oA Y )]

[(+.YY, «. €Y, « oA v Ro: v A),
[CRARENE ANR R L ER D] |

[(+ Y, © XY, X 6% A
(Y, XY, e YY)

[0 8, v e, v VA LYY A
(08, 200, oA LYY )]

[(+ Y, © XY, X 6% A
(Y, XY, Y )]

[(+.0Y, XY, X% 6% A,
(Y, XY, e YY)

[(+ Y, ©.YY, PR Y A,
(Y, XY O Y]

[(~_?"Y e u_GA’ ey ._/\)Y
(*.FY, 81 v 8A ey )]

[(~_~iY t_\ty t_\f\’ ~_'?'; ~_/\)Y
(.lni’ c N YA LYY \.~)]

(CRLERAIR AN WY
(Y, XY, T Y]]

[A]=

[[(+.V¥; «.VA; «8Y; v 88« A),
(CRAMER T HEN AT LRI S

[(.'G.; .'GV; .'Vi; .'A.’ .'A)’
(.ﬁ.; voVi e NEr A \_-)]'

[(+.AY; «.8F; 2 8A; 284 A,
(. AY; cAF AN 840N )]

[(«.AY; « AA; v280; 0287 W A)
(~_I\V’; ~,/\/\; -"lé; ~"l'i’ \,.)]’

[(«.AY; +8F; 2 8A; 288 W A)
(CEAMER LM U HERL LRI R

[(+.AY; 2 AV; e 8085 0 87 W A),
(. AY; c AV R0 87 Y ),

[(e:VY; « YA« 8Y; o280 W A)
(CAAMERTHEN AL LRSS

[CHRANER AHONAHESL TR}
(.;V\; VA AV e V.())]’

[(.,VV; AL AEr L QA .'A)’
(._VV; C AT RE e QA \_.)]'

[(+.A%; «.8Y; «8A; « 48 W A),
(AT 28X AA R0 )

[(+.VY; VA, « 80 280 0 A
(CAAMERZHEN AR LRI R

[(+.0F; ©.%9; LAY LAY ),
(8 8 VA AT Y )]

[(._/\V; LAY QA s n_/\)’
[CEAMER LM UHERL LRI R

[(+:V¥; « YA, 88 ide v A
[CHAMERZHEN AT LRI A

[(+.€A; 0.0V, 2 VY; 2 VA A,
(._i/\; vOV e NY: VA, \_.)]’

[(.:TV; CVE A A n_/\)’
(P27Y; e Ve MG AR Y )],

[(+.9%; «8A Y vz Y ve, wA),
(VA AA Y e )]

[0 o203 AY; AR A,
(._'l\; -_'l'k; -_/\Y‘; ~_I\ﬂ’ \_.)]’

[(+.%A; « V€« AR a8 v A),
(A L YE AR g Y )]

[(+.0%; 0¥, 2 Va5 v Ao A,
(+.0%; LAY, VA LA Y]]
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