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1- Stratified random sampling
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Table 1- Rural development zoning of Darian township

Y sl B Arwgi 4>y S gyl dige
Village Score level of development household sample
TarborJafari g 5 17 Developed sl axwg 499
Izadkhast baaseri s yol culgss ! 21 Developed il daxws 389 68
Doodejzsg 25 Developed il daxws 356
TarborLaiBishehaiy <V, 5 15 Semi-developed «il sy 4o 320 80
Kooshk MowlaYse Ki48 18 Developed il daxws 235 30
Tarborsadateilsls 5 9 Semi-developed «il sy dos 117
Bardejgs 13 Semi-developed «il sy dos 116
Aliabadsetalan ;Maw sl e 9 Semi-developed «il sy des 54 22
KhaledabadsllJk 3 Under-developed «il; axws 18
Gharghavol gardens Jgl,8 el 8 Under-developed «sl; axws 12
Pirbadam farmelsl, as) ;e 1 Under-developed «l; axws 5
Sa’di gardens cis. cslaglielyy el 5 Under-developed «sl; axws
Falahat dar Faraghatcéls ;> coMé z )b 5 Under-developed «il; axws 1

50 claaidl sl
Source: Research findings

i3S )5 o 3)90 4165 190 ) i NS5 Sl )lae yite ioxis sl (S5 SO, ke
5 o oasls &ylae i sl el aladl ¢ Lo o] 48 00l ol (39) _oste Lo 5,sbias] uslitio 11 s s
SSs S155 elmadas ol olgls slaatil g oobals  —4 Sl Ll 4 bgype (sl loe =3 (S5 55 Gan szl
;du,\:u SB le)ﬁf') 9 d)])ddu ;d)‘.)..\l)')é ‘L?)))M LgLQU)LQ(o '7 ‘Ls_ilﬁ) oM 9 W‘A.e(‘ '6 ‘d)"‘fw '5 ‘63)5‘)‘-’ 10419)
)])_9 d91_§]9 d)9— s,\_ml)u_n UL ha_’x‘o » U.J‘).\.a]).) 9 L{Luy CJ)LQ(O '9 ;d)l_io-b 9 J)Lum Q)Le(a '8 Lo J> » C")L@("
Ly 45 1505 (15) pyguodls dolllas j| g yitiacs laabas ol i S ool s =11 4 coolinl , S5 -10 (e ddis) s ,Sis
S 5 orias 390 (Sl gty Sl il ) o3li s oy S i B 5 sl ol el (63,8 (lacudgine

L adlge 11 opl pgomme )5 ol 4 )3 518 yiodin 3)90 (514 8

Sl DBl O )leo gelas b (g Elig S SWT (903 gl -2 Jgoar
Table 2- Results of Chronbach’s Alpha for seven home economic competency measures

oL gl S ST
Index Chronbach’s Alpha
Sl (S5 O jlee 0.94
Family living competencies
e ks 0.78
Managerial competencies
b))l 0.76

Child development competencies
Wb Gl )93 5 )bl ©)lee

. > . 0.73
Housing and home furnishing competencies
4 O lee 0.75
Food and nutrition competencies
. i . 0.75
Clothing and textiles competencies
@b b ;3 [0l clacyls o )le 0.79

Homemade income-generation activities
a0 claarlisle
Source: Research findings
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5/65 15 <l i bagia (331 by ook 10 5 e
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adllbe 3,90 ()Uj (63,8 Clwogad Cwogi -3 Jgaa
Table 3- Description of demographic characersitics of rural women

JUESIONE Obe 5 LGlnl Gl AimeS v
Variable E SD Min  Max

o 42.54 8.51 20 65

Age (Years)
N 8.54 3.70 0o 16
Education (Years)
peod ho>d 6.85 4.65 0 16
Spouse education (Years)
ol alale solpy buwgio 5.6 1.62 2 10
Household mean income/month (Million Rials)
OB 5l dlale solyd lawgio 24 0.83 1 5
Weaving mean income (Million Rials)
Jple lals in bugie 5.65 1.44 12 10
Household mean costs/month (Million Rials)
A 4220 11.28 6.73 2 40

Weaving experiences (Years)

suio0 claalisle
Source: Research findings
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Table 4- Life priorities of rural women in areas with different level of development

JUESAPNT a8l drwy dilie uSle 4Bl drwg do dilie uSle  Toped (5,5l plaw
Variable Developed areas’ mean Semi developed areas’ mean t-value Sig.
iz 0.13 0.11 1.63 0.10
Employment
g 0.14 0.15 1.25 0.21
Child-development
w590 0.13 0.14 123 0.21
Marriage skills
(205 2 &5 e 0.10 0.12 1.74 0.08
In-group paricipation
0029 0.10 0.10 0.40 0.68
Exercise
N 0.10 0.11 114 0.25
Sanitation
j90l3)
9370 0.13 0.13 -0.003 0.99
Literacy
252 B>l gl 0.12 0.12 0.46 0.64

Protecting personal rights

3l 13 0-1ojb > (WSl *
The mean range between 1-5
Geios (slaandliisle

Source: Research findings

B) el Jlgls slazdl (clacsloe dmwgi p 50 soadhe ;I S
il by o5 sl adlas slaasl, ool 5 (28 527 8
S35 563 (63 se =3/44) 3l 039 )15 y05 5 Jawgio Coles
Ao g 48l dnwgs i 3bla sl ol Coles gel o
Jols coles di b 0 2/88 g 4103 L 1y oy asdly dmwgs
A8l dawgd dow 3blio | iy Hlow a8l dawgd yidu ble jo
Olee (992 SYL gl (95 Jd> Wlgi e g9dge () sl
sy 3blio 0 (b pde slacs)lge 5 (SOl S5 sladles

S ol

Gblie > (Su5; 0)lpe a5 11 (slapite 0 Sika T Jgi 5
=Gl 48,5 )15 8 duslie Dyge Al Ayl dew g Bl drwgs
Sl sy sl )loe Ha 5l laliwgy ol ¢ Jgdo cleMbl ol
A (6 )blixe cigles gl ) b sM S

Solbla g 4l la sulaisl slac ylge

LB 5 o hals o lsl slasdl claclie 5 Jsin 5
M8 3 D90 Sglite (KB dngi o b 3blio )3 (liws)
P (S5 O)lee dlars > 4Bl drwgs judin Gblie lai8)S
o) i 4B drasgd dags 3blis J) 6y :Skee (el
Lo )3 (glidely 5 (ypde o loe Al 93 3,50 )3 £090
o sl pl ggd90 cnl J> (e LB S (o0 o 5 S
0yl S5y aljaalys o Jlndl 4 o yit og sble ool (6
P ls oolaslbige el alas pl 3 1) 005 dons 13
D355 300 35 (26) o) g (o3l ypuaie adllla
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Table 5- Home economics competencies of rural women in areas with different level of development

& oL &8l drwgi dikuie T Sibe LB drwgd doy dibio T pSile & o (5l maw
Variable Developed areas mean Semi developed areas’ mean t-value Sig.
Sl SH ke 3.70 3.21 4.18 0.001™
Family living competencies
e e 3.29 2.73 5.40 0.001"
Managerial competencies
- L;)lw)‘)s <)lees ] 3.06 3.10 -0.39 0.69
Child development competencies
ol ab b ole 2.95 3.03 -0.92 0.35
Housing and home furnishing competencies
5 < lae _ 3.33 3.45 -0.98 0.32
Food and nutrition competencies
o SEroke _ 2.95 3.03 -0.84 0.39
Clothing and textiles competencies
A bame )3 ljael Ol 3.74 2.46 13.42 0.001™

Homemade income-generation activities

05,8 1-505L)s (pSibe T
The mean range between1-5.
**P<0.01.

Geos glaadly Lis L

Source: Research findings

bl ool glacudled 1 gl Colon yogad ;5 U ST,50 dulio -6 Jgua
Table 6- Comparison of women perception regading household support of their economic activities

s3Iyl Cylos 51 S, Tosle 5 lastial Gl 5ol S0y 6l pdaw
Perceived household support x SD t-value Sig.

Developed asl, axwgs 4.03 0.67 -

_ ' -10.072 0.001
Semi-developed «il sy dos 2.87 0.93

Syl 1=-505L p W Sile T
The mean range betweenl-5
*P<0.01.

Geod glaaidly 1is L

Source: Research findings

slalivwagy 4o 4l 9sld sulaaisl & ylge slaouisS jauns
A8y s 93 dasl g 43Sy da 93
5390 s Slati] claostiS s cadllan ol S sy
sLoodiiS (el (gLl jslaio 4 21255 )18 awlie 5 (5505,
el 5 030l _olpo Alubs 00,8y ulow 51 gl sloail
0jLuw diwd 93 legosmo Hlails dlasdl (gouiiS sl (laojlw aw)p
8 Jsia oot |y o] ol 48 wins dslae 3lg (o (o
3 ol 00 00y L Joan cpl 0 &S jslailen 08 sumlie
(SN gyl ( S35 Gac)lee sl yuite atwd Sl (sl yo
ol gl ad adilas 3y (63,8 o Shy 9 ol Coles
ol Jpls oolaasi] & )lge 5 lyusis 5 2oy B5 a8 a3 o
SBL Ay o piie pod (gadp0 )3 NS (o (e it

25 8 gy Sculie Cuxsg 40 diBl dawgd i slaliwg,
OSle sl A8l dnsgh b bl (i Sle I il adly
Bblie (il 99,8 il Culgiune g Ol SE o it
o= 90 48 wwl a8l dx gy sblis jl 4 S didl drwgl dey
il 0395 45 ixe (gylal LLod 4 39390 glds 35 Lo pusie
M3 g dj9e Sl plo > & (S5 Glac)lee (3wt
6 S ol (33) (Slgy oM g cudligg 1 g oo bilasd S
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Table 7- Comparison of rural women life competencies

& ol &8l drwgi dikuie T Sibe L3 drwgd doy dibio T pSile & o (5l mhaw
Variable Developed areas mean Semi developed areas’ mean t-value Sig.
e 3.07 3.10 0.44 0.66
Self-awareness
H W "
il Bl 2.89 3.09 -2.19 0.03
Human relations
2 om By 3.16 3.26 -1.07 0.28
Inter-personal relations
S5 s 3.02 3.0 0.04 0.69
Decision-making
@‘5) oM 9 W‘J.Q)
) 3.06 3.19 -1.84 0.06
Psychological health
s > 3.06 3.09 -0.31 0.75
Problem solving
d)lswf 3.09 3.09 0.005 0.99
Cooperation
G & 257 2.81 -2.07 0.04"
Innovative thinking
Ko 3.11 3.07 0.46 0.64
Critical thinking
2 Sy e 3.55 3.39 1.27 0.20

Personal responsibility
S Shebin
Meaningful life

3.06 3.18 -1.62 0.10

2058 1-505Lys (uSile T
The mean range betweenl-5
*P<0.05.

Geod gbaaidly 1is L
Source: Research findings

tliwgy oUj 3 5P (3Ll O e (00T (i -8 Jgua
Table 8-Determinants of rural women home economic competencies

Jae (N o o O g O G g S Ol (5515 Sxe g
Model  Correlation coefficient R squre Adjusted R square Sig.
<l
1
AL 0.80 0.65 0.62 0.001
2 0.84 0.70 0.68 0.001

2b

Ol coles Logas 1 STyl ¢ 5855 lacagsl ( S5 slacsyles ¢ (015l (BL) oaiiS Lin i il 0l o gl slamdl clac)lge iy yuiio puudei
ot 0 (BB 400 gl ailale 4 ia Lawgio o 3L 51 Jols sol)s )lgls el)s baugio puned @Muass g «Muass maw o) (63,8 sl S
ddlais ug‘&b W}T 5|a.«a 9 il JJA Wiy
Note: Dependent variable is household economical competencies. A. Independent varioable: (residual) and life competencies, life
priorities, perceived household support, individual profile (age, education level, spouse education, household mean income, weaving
income, household mean costs, weaving experience). B. Independent variable: Model A and level of development of the region.
5000 claasl sl
Source: Research findings
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50124 0129 0155 (1> &y cngo cayi 4 Ly, (Ssdly dungs
L g oo Hlgls (ool (clacsloe Hhno Bl sl > ,0550/42
0b5 )l oalaidl bt )lee da piie (I3 ine gaw & 4295
slac e )l lels coles o S05 slacs,lpe 5l (b oliwg,

gy U5 53 JlPle (oLl (e loe GOAIS (nd (25 S (gmw )yl -9 Jgur
Table 9- Regression coefficients of final model of determinants of home economic competencies of rural women

DIl b s s M NR pe ol
. Unstandardized Unstandardized S Fre
Variable - Std. error L t-value ]
Coefficients Coefficients Sig.
b e 1.33 0.44 - 3.02 0.001
Constant
. ¥ e . 0.58 0.08 0.55 6.89 0.001
Life competencies
“;_Jjj ‘5_““"_”*'_’]" 0.40 1.78 0.01 0.22 0.82
Life priorities
Jel Coles 3l STl
Percieved 0.13 0.03 0.29 3.98 0.001
household support
o -0.001 0.005 -0.02 -0.29 0.77
Age
s gl -0.007 0.01 0.04 -0.48 0.63
Education level
pntr o o -0.001 0.01 -0.005 -0.05 0.96
Spouse’s educational level
Sl ailale Aaly 8
. -.8.14*10 0.001 -0.02 -0.14 0.88
Household income/month
R 2.71*107 0.001 0.04 0.55 0.57
Weaving income
S alals ez 9.44*10° 0.001 0.02 0.16 0.86
Household costs/month
A 2 -0.02 0.007 -0.24 -2.97 0.004
Weaving experience
basg) (SBL dnog’ o
V|||age’s level of 0.41 0.09 0.42 4.36 0.001

development

500 claaidl (sl
Source: Research findings
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Tablel- The DF-GL S and KPSS unit root testsresultsfor yield series of irrigated and rain fed wheat and barley in Ahar and
Hashtrood County

Test DF-GLS KPSS
3L pend &l pas w2 pAS <l w2 9 &l pas w2 pAS <l e o 9
County Water wheat  Dry wheat ~ Water barley ~ Drybarely ~ Water wheat Dry wheat Water barley Dry barely
|
” -3.82 -6.30 -3.98 -6.97 0.07 0.06 0.1 0.11
Ahar
29 452 5.0 -3.36 556 0.11 0.05 0.10 0.11
Hashtrood
2030 ghaw )3 (e -3.19 319 -3.19 -3.19 0.15 0.15 0.15 0.15

Critical value at 5%

500 glbadl:islo
Source: Research findings

2590 SBOLM b )3 023 5 (2l 92 9 S Y guama 3 Sos b (113509, GBS (Awoy gl Y g
Table 2- Descriptive results of detrended series of irrigated and rain fed wheat and barley in the considered counties

Ol ped Jpaze (Koha),Sike  jlas Uil sl Sl S LSS
County Crop Mean Sd. Minimum Maximum Skewness Kurtosis
| o S i
Jr Water whest 3647.05 53344  2196.06 4527.8 0.83 0.42
Ahar w2 15 3296.68 567.6 1660.29 4364.79 -041 1.02
Dry wheat
o 2 1005.75 227.68 366.27 1436.18 -0.92 1.03
Water barley
o0 7> 754.06 223.56 300 1300 0.72 0.96
Dry barley
. o pas -
39 yuia Water wheat 3494.05 853.64  2043.78 4749.59 0.01 114
Hashtrood w2 P15 2967.82 735 1561.05 4080.61 -0.35 -0.78
Dry wheat
ol 9 1059.52 333.16 352.39 1673.54 -0.42 -0.51
Water barley
o 973.75 365.89 386.05 1872.54 0.14 -0.21
Dry barley

50 glaadl:isle
Source: Research findings
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Figure 2- Parametric distribution for irrigated and rainfed wheat and barley in Ahar county
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Figure3-Non parametric distribution for irrigated and rainfed wheat and barley in Ahar county
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Table 3- Probability of lossvaluesfor irrigated and rainfed wheat and barley in the considered counties

8l Gl e ) Bl (Lilgy oo )d Ly i il ookl b s g5y Jlazs ]
Probability of loss by using beta distribution in different coverage levelsin Ahar county

by, gk 0.65

0.70 0.75 0.80 0.85 0.90
Coverage level
o P35 8.8% 16%  254% %36 %648 %61
Water wheat
il 14% 19% 24% 29% 35% 41%
Dry wheat
! 8% 13% 19% 26% 33% 21%
Water barley
o 18%  224%  27%  316%  36% 41%
Dry barley

9t (s 3 lisen iy gl 13 s i o3isl b ol 5By Jlass!
Probability of loss by using beta distribution in different coverage levels in Hashtrood county

g, gk 0.65

0.70 0.75 0.80 0.85 0.90
Coverage level
o S 12.7% 18.8% 24.8% 31% 36.6% 42.5%
Water wheat
w2 A5 22% 24.4% 31% 35.5% 40% 44.6%
Dry whesat
o 9 12% 17.6% 23% 28% 33.5% 39%
Water barley
o 5 23% 24% 31% 35% 39% 42.7%
Dry barley

ol ol 53 il iy e 53 J5)S @ 3l kil b &l gy Jlozo]
Probability of loss by using kernel distribution in different coverage levelsin Ahar county

by, gk 0.65

0.70 0.75 0.80 0.85 0.90
Coverage level
ot S 8% 13% 19.7% 28% 40% 55%
Water wheat
w2 P25 9.2% 11.6% 14.7% 18.3% 23% 29%
Dry wheat
o 4.7% 6.6% 10% 15.6% 23.6% 35%
Water barley
2 9 8.3% 11.2% 15.6% 21.4% 28.8% 38%
Dry barley

Sa5in ol like iy e 3 1S i J ol b s 3fy oo

Probability of loss by using kernel distribution in different coverage levelsin Hashtrood county

g, gk 0.65

0.70 0.75 0.80 0.85 0.90
Coverage level
o ps 12.5% 17.2% 23% 29% 36.3% 44%
Water wheat
2 A5 18% 19.5% 24.5% 28% 32% 36.5%
Dry wheat
o 11.5% 15% 18.8% 23% 278%  334%
Water barley
™ 2 20.4% 21.6% 26% 28.7% 31.6% 34.7%
Dry barley

a0 claadl:idle

Source: Research findings
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Table 4- Theresults of paired-t test for the considered cropsin Ahar County
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Ahar County ya! ;b e
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Crop Water wheat Dry wheat Water barley Dry barley
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Distribution and Coverage level Kernel Distribution
65%L; 2 )55 . - i
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0 " Y Kk Kk ok k ok k
0%, &5 2.44 351 417 1307
Beta Distribution
NS @iy
Kernel Distribution
75% L 6’)9’ « kk - xkx
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Beta Distribution
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, “and " indicate statistical significance at the levels 1%, 5%, and 10%, respectively
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Figure 4- Empirical, beta and kernel distribution functionsfor considered cropsin Ahar county
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Table 5- Theresults of paired-t test for the considered cropsin Ahar County
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Commodit Production Herfindahl * Corruptibil Government LY Important factor of
y Level Harvest ities Support Openness household
period
= 18 0.197 0.166 0.13 1 2.181 0.003
Corn
. w 0.225 0.221 0.0833 0.05 0 0.503 0.0148
Pistachios
aes
P 0.0003 0.598 0.0833 0.1 0 0.471 0.0066
Saffron
u‘w_ 0.08 0.128 0.0833 0.14 1 0.0005 0.003
Lentil
;’:; 0.2 0.159 0.0833 0.14 1 0.291 0.0015
G_J)% 2.5 0.282 0.166 0.12 1 0.799 0.0454
Rice
Pz 9.3 0.060 0.166 0.14 1 0.43 0.0044
Wheat
st 0.097 0.809 0.416 0.55 1 0.963 0.0087
Tea
& 1.9 0.041 0.5 0.7 0 0.031 0.425
Hen
ﬁgg; 0.89 0.083 0.66 0.65 0 0.019 0.006

Source: Agricultural Statistical book and Statistical Center of Iran and research computing
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Table 2- Prioritize of goods to introduce in Agricultural Exchange

$3s (ogigmSU dg,
Numerical taxonomy method

0Pl (19591 cutl o 51 23l b (cogigmSG
Taxonomy using the Shannon entropy factor

Y = 4‘.5) Yy = 4‘.5)
Commodity Rank Commodity Rank
(% 0.626 1 By 4 1
Rice Rice 0.63
sl pas
0.666 2 0.645 2
Tea Wheat
&) O 0.656
Corn 0.695 3 Corn 3
P 732 4 o 4
Wheat 0.73 Tea 0.633
O 82 O 8177
Saffron 0.825 > Saffron 08 >
& 0833 6 2579 0.849 6
Hen Pea
257 87 7 iy 857 7
Pea 0.879 Pistachios 0.85
&=  0ge5 8 & 0.869 8
Egg Hen
e 0914 9 S 0.883 9
Lentil Egg
e 0.893 10
Lentil
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Source: Research findings
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1- Generalized Method of Moments
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Table 1- The stationary of capital stock 1997-2013

L puilo oy Jlisl mhaw e Jisl b pind Jlks] mhaww Al
Variables Levin P-Value Pesaran P-Value Fisher P-Value Result
gl 2 o (23250 -0.74 0.22 2.2 0.98 24.73 0.99 Non stationary
Capital stock in level
ol J25 )3 ey (s35250 -2.94 0.001 -2.88 0.001 85.53 0.006 stationary

Capital stock in first deference
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Source: Research findings
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Table 2- Limer (Chow) test for model selection
ool ;3 sy Jlosia! zdaww
statistic Degree of freedom P-Value
Fotl 3.63 14.4 0.0000
F- Statistic
stz el 62.75 5 0.0000

Chow- statistic
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Source: Research findings
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Table 3- The result of Hasman test

olol gl Jlein] s
Statistic  Chi-sqg.d.f P-Value
Period Random 0.315 3 0.957
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Source: Research findings
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Table 4- The result of Stochastic effect model estimation

goesvs g ylro Bl ol t o, Jloia! o
Variable Coefficient SD T-statistic P-Value
Beflbr g 0.7 2.14 0.001
Constant

ol 0.16 0.07 2.2 0.000

Time
952 232 1.05 0.33 3.09 0.000

AR(L)
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Source: Research findings
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Table 5- The technical efficiency of food and beverage subsectors

oA <28 Ol oA =L ol
subsectors Efficiency (%) subsectors Efficiency (%)
wole cblis 5 gyl Jos 529 llges 5 pls Shygs sy 64.9
Production and Protection of fish Production of flock and animals food
SB s Sl oz 5 0fy Mg 100 by L8 sl 30.6
The production of oil,animal and herbal fat Production of sugar Loaf and sugar
Jobo g ol jleas 100 M 5 olic] ug 69.9
Flock and birds carnage Production of candy and Chocolate
b cblis 5 5l Jos 69.5 S9ble s audy Ay 68.8
Production and Protection of meat Production of fiber and macaroni
P Sk g (x> g ()5 S| 100 el 44.1
Cleaning, grading and packaging of date Bakery
iy (S 5 G023 9 035 S 86.1 Cagiuny (apedob 45 60.9
Cleaning, grading and packaging of Pistachios Production of pastry and biscuit
Wogee cbli> g (55l Jos 81.8 sibe sz 100
Production and Protection of fruit Production of tea
) gloodygld Mg 100 e Ngao plo A5 70
Production of daily products Production of other food products
g 9 OME 35 3)] 5 gjlwoslel 38.2 el glgl slgs 47.3
Preparing and flour of cereals and beans Production kind of drinking
halis glo odysly3 g dulis Ay 515

Production of Starch and Starch products
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Source: Research findings
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Table 8- The result of estimation of model Arrelano and, Bond approach
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Tables 2- Estimate the pattern of demand share of selected cheese brands with SUR

1 ik e )l L poew oy (555 S e A (5,0 s o
varaibles Sabah brand share’ Pegah brand share Kalleh brand share
Za)Loi o o Za)Loi o o Za)Loi o o b o yd
Z statistic Coefficient ~ Z statistic  Coefficient Z statistic =~ Coefficient ~ Form function
A cuosd 113 0.000000254 228 000000094 752 0.00000222 ks
Kalleh price Linear
oSy Casd -0.25 -0.0000000103 -1.38 -0.00000116 2.42 0.000000145 " s
Pegah price Linear
o o )os liicCued -0.86 -0.000000596 1.15 0.000000164 0.18 0.0000000186 s
Sabah price Linear
dJS g45 -4.02 -0.011 -5.41 -0.031 21.92 0.0917" s
Kalleh diversity Linear
oS, g9 0.03 0.001 25.44 0.184"" -1.51 -0.007 s
Pegah diversity Linear
hogss 24.75 0.149" -0.92 -0.011 -0.02 -0.001 s
Sabah diversity Linear

Geios cloasly 155l Wlodaw 5 (ofosine WD 55 (o)l sine 10 saws )3 (oo sine
* Significant at 10% level ** significant at the 5% level *** significant at 1% Source: Source: Research findings

e (5,5 GO sty Jgasme Cuond g £ diae g =3 Jgu
Table 3- Optimal level of diversity and price of selected cheese product brands
adlgo slade oy
Component Amount(rial) Number
&l Ol de g9
Optimum diversity brand

4K 8
Kalleh
N 5
Pegah
cheo 3
Sabah
&l LS e Coid
Optimum brand price
Al 45696

Kalleh
ol 34626

Pegah
o 30678
Sabah
Geiod claasllisle
Source: Research findings

2wl 00 dunlio (o138 dlgs (oloolKiig,8 (ol dige 5 5290 Caxdg b 63 50 dgw lime A i SleMb) olul 5



1396 Lo ol o ylas 31 > (53,9l druwgi g olasdl a4y pii DO

a3 250 5 gl ()5 LS (29800 g
Ol ol b Jalgs 39390 Camidg )3 Sgw I it plp 3 Iogus
5l oy Cud 4 sl (o138 g (clolRidg )8 oS dad e
ol Ll 3 B aisl atdly 1) ol 9 I (o)l (sl Lis 95
2 Sy 6 ygldg— il 4 poxie S (g low Lt gg ML
(59390 Copnig yilpy 6 i 4 L y) Llid Slge (cloolKiig s

9 50

a5 ame J ik Slge SlnolSigb S ity Cunis
173109 365566 ,33Li0 cus i 4 gl 9 oS S (6)bw L
ol s 45 5l dae 8 angp aw 05 dales b, 92034,
e 4 it Slgo (lmoligyb )3 (s p5lgm Ltaljil el S
aige cdls 3 ol (gybg s dgm piSTus D95 0 JU, 365566
Loy e €l 533 (oo Sgge <l 1 i b, 173100
) ol Sy 6yl ol | ol 39 29250 b 3l it 1l 315

55 dubat 9 29390 Caradg 93 43 (1L dgo (oIR8 4D dgw (3540 g lio -4 Joua
Table 4- Comparing profit in grocery stores in the present and optimized diversity state

The present situation  The optimal situation

Variables

Al Caradg

A g)low lis dgu
Kalleh brand profit(rial)
oS ()l L dgw
Pegah brand profit(rial)
ghe ©)los Glis 25w
Sabah brand profit(rial)

365566

173109

92034

s claansliisle
Source: Research findings
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Appendix- optimum values for 10 runs with MATLAB

AE Ly Cod oy W Cod  glodipCuod B Wpedd o Np e gl Wy gel
Kalleh price Pegah price Sabah price  Kalleh diversity Pegah diversity Sabah diversity

49000 41000 27155 7 5 4
45039 11331 11000 8 5 3
49000 41000 35214 8 5 1
49000 37778 28893 8 3 3
38713 40416 41580 8 5 4
38661 41000 42000 8 5 2
47145 11000 42000 7 5 4
49000 41000 27155 7 5 4
46192 40693 11317 8 5 1
45207 41000 40465 8 4 3

Gaios sbaadl 1isle
Source: Research findings
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Table 1- Activefirmsin food products and bever ages except sugar industry

CSybpl | Pl catogouis S ol Ry (o ol phoire Shopysel Slid gie o)l inio o O
Name Piazar Agro. Kalber Dairy  Behshahr Group Behnoush Iran Pak Dairy Pars Minoo Chin Chin
losles A e P I S s oo
Symbols PIAZ1 KLBRI1 GBEH1 BENN1 LPAK1 MINO1 CHCHI1
S | kSl e ol o A I ol S, haol ol oyl
Name P. Animal Feed  Dasht Morghab  Salemin Factory =~ W. Azar. Pegah ~ Kh. Pegah Dairy L. Pegah Dairy ~ Shahdiran Inc.
dles plag Cubaé s Plas olis loaiis i
Symbols KDPS1 DMORI1 SLMNI1 SHPZ1 SPKH1 SPPE1 SHAD1
CSpbpb | (2 Cogam olisSss ok e gidgiog)s  ohwile by ey A
Name Gorji Biscuit Glucosan Margarin Mahram Mfg. Noush Maz. Behshahr Ind.
lasle e Jse S et et e O
Symbols GORIJ1 GCOZ1 MRGNI1 MRAMI NOSH1 SBEH1
Ol Pl @l ooy 5L
Source: Tehran Stock Exchange
(S g B Caniao 43 Jlad ES g5 Y Jgun
Table 2- Activefirmsin sugar industry
CSybpl | il 48 ool el ngj W oleld cn s 39,0l S5 S5 WEmad
Name Piranshahr S.  Sabet Khorasan Ghazvin Sugar Shirin Khorasan ~ Shahroud Sugar ~ Khoy Sugar Co.
lnsls ot e o958 ot i gt
Symbols GPSH1 GSBE1 GGAZ1 GSHI1 SHKR1 GHND1
Sy | okdelas gl s Chdge s gl g a8 plasas oS 13
Name Isfahan Sugar  Lorestan Sugar ~ Marvdasht Sugar ~ Naghsh Jahan S.  Neyshabour S.  Hegmatan Sugar
ey | s o 3229 s L3 cased
Symbols GESF1 GLORI1 GMRO1 GNIJN1 GNBO1 GHEG1

Ol Pl @l oy 5L
Source: Tehran Stock Exchange
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Table 3- PIN index for firmsinfood products and bever ages except sugar industry

Lol Symbols vear Jw 0l
87 88 89 0 91 R 93 94  Average
R PIAZI 0667 0822 0.888 5.03e-6 0094 0.079 0.038  0.096 0.336
»e  KLBRL 00001 0927 870e-7 0624 0.635 0224 0252  0.001 0.333
st GBEHL 0724 0411 0540 4387 0.183 0.036 0.149  0.355 0.300
osaee BENNL 0999 0944 0489  0.687 0394 0.654 0879  0.076 0.640
ske LPAKL 0232 0828 0.834 0547 0599 0.156 0.068 0218 0.435
s MINOL 0833 0773 0945  0.116 0942 0.698 7.47e-8  0.049 0.545
o CHCHL  NA 0936 0997 0674 0.822 0942 0930  0.970 0.896
ehe  KDPSL 0717 0808 0357 0403 0563 0.797 0712  0.779 0.642
cwse  DMORL 0455 0875 0848 0999 0.893 0992 0929 0912 0.863
ole  SLMNL 0999 0978 0999 0999 0997 0.814 0928  0.773 0.936
Sz SHPZI1 NA NA 0944 0477 0.796 0335 2.07e-6 2999  0.425
oe  SPKHI 0633 0450 0223 0875 0970 0.030 3.07e-6 2.47¢-7  0.398
laze  SPPEL 0918 0944 0987 0724 0755 0945 0.625 3.72¢-6  0.737
sié SHADL 0998 0850 0.838  0.022 0984 0972 0777  0.803 0.781
¢ GORJL 0999 0918 537e-7 1.55¢-7 0.569 0472  0.602  0.026 0.448
Jse GCOZI 0999 0999 0.554 0752 0.692 0928 0999  0.677 0.825
Ske  MRGNI - 0999 0964 0681  0.136 0.153 0.183 0237 2.57e-6 0419
et  MRAMI  NA NA  0.109  0.029 0518 0.105 0364  0.454 0.263
oise  NOSHL 0999 0999  0.999 1 0.995 0916 0998  0.999 0.989
seizs  SBEHL 0731 0069 0472 0211 0429 0.044 0.106  0.090 0.269

G ailisle

Source: Research findings
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Table4- PIN index for firm in sugar industry

alos Y ear

Jo orSle

Symbols 87 88 89 90

92 93 94 Average

|
il NA 0987 0.872 0.171

GPSHI
B 0667 0999 0973 0867
GSBEI
9P 0667 0673 0474  0.850
GGAZ1
O NA 0968 0.892  0.494
GSHII
A5 0820 0580 0.045 0264
SHKRI1
2 NA 0715 0957 0.984
GHNDI
bia® 005 0999 0592 0.071
GESF1
B NA 0999 0999 0.103
GLORI
% 0999 0999 0.999 0.126
GMROI
G 0026 0.825 0811 0915
GNIN1
L5 0099 0932 0428 0209
GNBOI

% 0.938 0.959 0.869 0.433
GHEG!

0.068 0.102  0.169  0.102 0.353

0.079  3.47e-7 0.156 0.078 0.478

4.57¢-5 0113 0229 0943 0.494

0.537 0.126 0375  0.546 0.563

0.091 0.388  0.197  0.090 0.309

0.791 1.72¢-7 0.232  0.075 0.536

0.652  8.19¢-7 0.205 0.618 0.393

0.784 0319  0.181  0.946 0.619

0.222  8.44e-6 0.232  0.042 0.453

0.085 0.090 0.518 0.143 0.539

0.148 0.155 0.168  0.436 0.434

0.095 0.457  0.192  9.19e-7 0.493
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Source: Research findings
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Food products and beverages except sugar industry
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Sugar industry
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Source: Research findings
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Figure 1- The general causes and effects model of hydrology and water demand in socio — economic sectors
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Figure 2- The stock and flow model of hydrology and demand of water in socio-economic sectors
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Table 2 - Ziovt Andrews unit root test (ZA) and Dickey Fuller (ADF)
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. . 39031 ©g25 0 ol
Rt acid ZA Test
R ADF Test A
Variable 5185 5185 Result
Wodly e ‘:o | Wodly e ‘:o |
R I
| |
o 4: J.L”)lfu”’w 3’“"1 I LnAGSUP -3.791 -6.87" -1.83 -6.3" I(1)
griculture production
(AY «e.i Jljv) iwﬁ u@ﬁb‘%'f LnAGIMP -3.96 -5.56"* -0.84 -5.58" I(1)
gricultural Impo
(a¥ d*i»”‘j’) ‘ft)'”“l‘Ev“"*:"*" LnEXP 4.04 5,567 135 -5.58° 1(1)
gricultural £EXpo
$yolis | o 8 5 P P
‘5:9 : lbt*"‘*l’L‘i’” LnLAB -3.93 5.64 -0.95 -3.37 1(1)
gricultural Labor
AY &b e $yolisS | i L P e
( “*~AfJ_ )i;” , Cw’t"l‘" - LnCAPi -1.22 -4.93 -1.043 -4.34 1(1)
gricultural Capita
AY b ) o8 el 1 P T
(Av 2 L 41 1) B slasal3 LnOILIN -6.56 ) 458 - 1(0)
11 Income
A 8lg 5l 74 P whe
(1: ‘i“ﬁ‘“l)l = E' & LnER 2,01 4.61 238 5.4 1(1)
ca. Xchange kate
» “"1"*: POP -2.57 -5.61° -3.42 -9.89% 1(0)
opulation
(AY a.,b J) 00685 o M.s ol AGPrice 179 3,97 122 478" 1(1)
Agricultural Product Price Index
iS5 Py e
ot ):" EZ‘“ LnLAND -3.82 -6.61 2.11 -5.35 I(1)
ultivate rea
SIS i Sl e LnAGWDEM -2.41 -8.29% -2.41 300 1(1)
Agricultural water consumption
A “ 1 e £y
(A¥ ~é J‘ft) ‘; o Sl PERIN -1.44 6.57" -4.09 -8.7 1(0)
per Capita Income
Vi rﬁf)l"l“vj'f’;‘; f"s VitWat -1.65 341 -1.51 -4.25% I(1)
1rtua. ater balance
(A sl Jlo) T 085 12 (58S le ARInvest 2.02 3.56" 2.13 -6.2" 1(1)
Investment in Reserve Water
AV sl Jlo) o gl 3 (s liSsle GWinvest 2.12 5.31% 227 4.42% 1(1)
Investment in water Extraction
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Table 3 - Evaluation of long-term relationship between supply and demand of agricultural products

oy O w53 (Sl polie

daduin iy g S0 dwd )8

}\‘ gy .
Eigenvalues e Trace Null Hypothesis Ho: r Cnt(m;l V?IU%m Le\/&S per)cent
max Trace
115.34 163.59 0 39.37 68.52
0.98 4833  99.51 1 33.46 4721
0.81 20.32 51.8 2 20.97 29.68
0.51 5.88 5.88 3™ 14.07 15.41

5o slaasliisle
Source: Research findings
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Table 4- Estimated supply and demand simultaneous equations of agricultural productsfor the period 1981-2013

& il S39LeS ad e 2l Sl Lol b

Variables Agricultural supply function Agricultural demand function

Rre P-Value Rre P-Value
Coefficient Coefficient
S ) gl 0.91%*x 0.000 - -
Cultivated Area
65)5.“»5 w’“ ;é‘a “aloyw 0.13%%* 0.000 - -
Real capital in Agricultural sector
&5y9liS s )5 (59, 0.24% 0.011 _ _
Labor in Agricultural sector

S3o9laS A )3 (B pan O 0.89% 0.000 - -

Agricultural water consumption
Gu5LaS Y s asls

; i 0.11%%* 0.000 -0.078** 0.070
Agricultural product price index
T - ; 1 4 0.000
Population
b el ; ; 0.075%* 0.020
National income
g
b Sl 2 -14.86 0.000 -13.42 0.033
Intercept
R 0.98 - 0.95 -
RMSE 0.041 - 0.07 -
F 393.57 0.000 331.02 0.000

*, wx ek significance in level 10, 5 and1 percent respectively woys Y )¢ glaw )3 (55 dme ol 4y s s o
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Source: Research findings
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Table5 - Evaluation of long-term relationship between export and import of agricultural products

20,0 0 mhaw yd Jlyon pslie

AR AR A Mrace it Critical Valuesin Level 5 percent
Eigenvalues Null HypothesisHg:r () (A )

max Trace
- 150.03  298.09 0 39.37 94.15
0.99 63.157 148.06 1 10.72 56.52
0.88 45.54 84.09 2 33.46 47.21
0.77 26.98 39.36 3 20.97 29.68
0.60 12.32 12.38 "4 14.07 15.41

300 claandl, sisle

Source: Research findings
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Table 6- Estimated export and import simultaneous equations' of agricultural products

Olyale 20U Old,lg 26
L juio Export function Import function
Variables e P-Value e P-Value
Coefficient Coefficient
Sy il e 1.28%%* 0.000 -1.22%** 0.000
Real exchange rate
SisghiS ENpazs Cud pa2l -1.29%x 0.000 0.16%* 0.007
Agricultural product price index
o slasel,s - - 0.81% 0.004
Oil Incomes
Cere2 . - 45445 0.000
Population
AW
S 520.51 0.000 17.77 0.049
Intercept
R’ 0.98 0.9
RMSE 0.174 0.276
F 302.55 32.27

*, wx ek significance in level 10, 5 and1 percent respectively aoys Y )+ gdaw )3 (5)1 dime ol 4y s s o
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Source: Research findings
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Table 7 - Evaluation of long-term relationship between export and import of agricultural products

Ao y3 0 mhaw )3 (Hlpou alio

AT A Myace aaty Critical Valuesin Level 5 percent
Eigenvalues Null Hypothesis Hg:r (1) (A )
max Trace
0.15 2575  29.68 0 20.97 25.6875
0.045 147 147 1 10.72 5.77

sui0 cbanl:isle

Source: Research findings
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Table 8- Estimated agricultural water demand function

b o Sa9u8 O SLo 6
Variables Agricultural water demand function
w“’w P-Value
Coefficient
ST U OV
Agricultural water price 1.5 0.006
e o sl 3 0,344 0.000
Virtual water balance
[AWSE
S 0.854 0.006
Intercept
R’ 0.98
RMSE 1.96
F 88.03

wdio 3 V) Ve e 3 (gD e by A R ok ok

* kxxEksignificance in level 10, 5 and1 percent respectively

suios cbasl:isle

Source: Research findings
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Table 9- Predicted statistical results of dynamic model for hydrological and socio-economic dynamic
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1392 | 30.00 120.00 450.00 | 1000.00  100.00 3.82 31.40 141.71 186.25 78.00 36597 1.70
1393 | 29.69 118.56 448.35 | 1010.81 101.40 3.74 31.40 137.53 19192 | 79.57 36599 1.74
1394 | 29.38 117.14 446.71 | 1021.62 102.82 3.67 31.71 136.16 197.76 81.18 366.01 1.79
1395 | 29.07 115.74 445.10 | 1032.43 104.26 3.60 31.71 133.46 203.79 82.81 366.04 1.84
1396 | 28.77 11435 443.51 | 1043.24 105.72 3.52 31.71 132.13 207.90 84.48 366.06 1.88
1397 | 2847 11298 441.95 | 1054.04 107.21 3.49 32.03 130.82 214.24 86.18 366.08 1.93
1398 | 28.18 111.63  440.40 | 1064.85 108.72 342 32.03 130.82 220.76 87.92 366.10 1.98
1399 | 27.88 110.29 438.87 | 1075.66  110.25 3.35 32.03 129.52 225.22 89.69 366.12  2.03
1400 | 27.60 108.97 437.37 | 1086.47 111.80 3.29 32.35 129.52 232.08 91.50 366.14  2.09
1401 | 27.31 107.66  435.88 | 1097.28  113.38 3.22 32.35 128.23 239.15 93.29 366.16 2.14
1402 | 27.03 10637 43441 | 1108.09 114.98 3.16 32.35 128.23 243.98 94.98 366.18  2.19
1403 | 26.75 105.10 43297 | 111890 116.61 3.13 32.68 126.95 248.91 96.57 366.20 2.23
1404 | 2648 103.84 431.54 | 1129.71 118.26 3.06 32.68 126.95 253.93 98.06 36622  2.28
1405 | 26.21 102.60 430.14 | 1140.51 119.93 3.00 32.68 125.69 259.06 | 99.44 366.24 232
1406 | 25.94 10137 428.75 | 1151.32 121.63 2.94 32.68 125.69 264.30 | 100.73 | 366.26 2.35
1407 | 25.67 100.16  427.38 | 1162.13  123.36 2.89 32.68 125.69 266.95 | 101.92 | 366.28 2.39
1408 | 25.41 98.96 426.03 | 1172.94 125.11 2.86 33.01 124.44 27235 | 103.02 | 366.29 242
1409 | 25.15 97.77 42470 | 1183.75 126.89 2.80 33.01 124.44 275.08 | 104.02 | 36631 245
1410 | 24.90 96.60 42338 | 1194.56  128.69 2.74 33.01 124.44 277.85 | 104.93 | 36633 248
1411 | 24.65 95.45 422.09 | 1205.37 130.52 2.69 33.01 123.20 280.64 | 105.75 | 36635 2.50
1412 | 24.40 94.30 420.81 | 1216.18 132.38 2.64 33.01 123.20 283.46 | 106.48 | 36636 2.53
1413 | 24.15 93.18 419.55 | 1226.99 134.27 2.58 33.01 123.20 286.31 | 107.14 | 36638 2.55
1414 | 2391 92.06 418.31 | 1237.79 136.19 2.56 33.01 121.97 286.31 | 107.71 | 366.40 2.56
1415 | 23.66 90.96 417.08 | 1248.60  138.13 2.51 33.01 121.97 289.19 | 108.20 | 366.41 2.58
1416 | 23.43 89.87 415.87 | 125941 140.11 2.46 33.01 121.97 289.19 | 108.61 | 366.43  2.59
1417 | 23.19 88.80 414.68 | 1270.22  142.11 2.41 33.01 121.97 292.09 | 108.96 | 366.45 2.61
1418 | 22.96 87.73 413.51 | 1281.03 144.14 2.36 33.34 120.76 292.09 | 109.23 | 366.46 2.62
1419 | 22.73 86.68 41235 | 1291.84 146.21 2.34 33.34 120.76 292.09 | 109.44 | 366.48 2.62
1420 | 22.50 85.65 411.20 | 1302.65 148.30 2.29 33.34 120.76 292.09 | 109.58 | 366.49 2.63
1421 | 22.28 84.62 410.08 | 131346 150.43 2.25 33.34 119.56 292.09 | 109.67 | 366.51 2.63
1422 | 22.06 83.61 408.97 | 1324.27  152.59 2.20 33.34 119.56 292.09 | 109.69 | 366.52 2.64
1433 | 19.77 79.44 368.17 543.16 178.61 1.80 33.01 112.60 277.85 | 10691 | 366.82 2.61
1434 | 19.58 78.64 366.81 553.97 181.19 1.77 33.01 112.60 275.08 | 106.44 | 366.83 2.60
1435 | 19.39 77.86 365.47 564.78 183.82 1.73 33.01 112.60 275.08 | 105.94 | 366.84 2.59
1436 | 19.20 77.08 364.16 575.59 186.48 1.70 33.01 111.48 27235 | 10542 | 366.85 2.57
1437 | 19.01 76.31 362.86 586.40 189.18 1.66 33.01 111.48 269.64 | 104.87 | 366.86 2.56
1438 | 18.83 75.54 361.59 597.21 191.93 1.63 33.01 111.48 266.95 | 104.31 | 366.88 2.55
1439 | 18.65 74.79 360.35 608.02 194.71 1.62 33.01 110.37 264.30 | 103.72 | 366.89 2.53
1440 | 18.47 74.04 359.12 618.83 197.54 1.58 33.01 110.37 261.67 | 103.11 | 36690 2.52
1441 | 18.29 73.30 357.91 629.63 200.41 1.55 32.68 110.37 259.06 | 102.49 | 36691 2.50
1442 | 18.11 72.57 356.73 640.44 203.32 1.52 32.68 109.27 256.49 | 101.85 | 366.92 249

Source: Research findings sov (slaadl:isle
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Figure 1-The depletion trend of surface water (SW), groundwater aquifers (GW) and reservoir (AR) ) and non-agricultural
water shortages (NAGW ater Shortage)- (mm°)
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Figure 2- Agricultural product trend (AGSUP) and demands (AGDEM ), imports (AGIMP) and exports (AGEXP) of
Agricultural Products (logarithm of variablesin termsof Iranian Rial)
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1- Nonlinear Autoregressive (NAR)

2- Nonlinear Autoregressive with Exogenous Input
(NARX Model)

3-Diebold and Mariano Test
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Table 1- Results of stationary tests related to the cash return variable

RYS PRY SH RS

S pdlie
Critical values

Testname Teststatistic > S Jlio! mhaws w0 pd iy Jloiol w05 03 Jlois | el

1% significance level

5% significance level ~ 10% significance level

ADF -4.565 -3.527
DF-GLS -4.595 -2.598
PP -8.116 -3.524
KPSS 0.273 0.739

-2.903 -2.589
-1.945 -1.613
-2.902 -2.588
0.463 0.347
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Source: Research findings
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Table 2- Evaluation of the different prediction methods based on the precision criteria
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Precision evaluation criteria

Prediction method s Olay o (iileo s Olaspo (ke iy s Gllae i (ke

Mean square error (MSE)  Root mean square error (RMSE)  The mean absolute error (MAE)

ARIMA 253.714 15.928 11.203

ARIMAX 151.649 12.314 8.086

NAR 346.538 18.615 8.691

NARX 4.038 2.009 1.743

ARIMA-ANN 0.656 0.809 0.772

ARIMAX-ANN 1.093 1.045 0.928

s claansl s Le
Source: Research findings
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Table 3- Evaluation of different prediction methods based on Diebold and Mariano test

ARIMA ARIMAX  NAR

NARX ARIMA-ANN  ARIMAX-ANN

ARIMA - 233 213" 261 3.26 3.247
ARIMAX -2.33" - -2.19"  2.05 6.12" 4.74"
NAR 2.13" 2.19" - 2.20" 2.23" 2.23"
NARX 261" -205 -2.20 - 3.33° 3.33°
ARIMA-ANN  -3.26"  -6.12" -2.23" -3.33" ; -0.88
ARIMAX-ANN  -3.24"  -4.74" -223" -3.33" 0.88 -

ol 015 3, WD (gl e o 3 ho oy e slaasily tisle
* Null hypothesis is rejected at the 5% significance level. Source: Research findings
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Introduction: Home economy activities provide a useful framework to reduce inconsistencies of livelihood
in development geography. The term 'livelihood' describes the means — ‘capabilities, assets (stores, resources,
claims and access) and activities — required for living. Rural women capabilities, assets and activities and the
major aspects of family living are the most important means of providing opportunities for rural households to
match with their ever changing communities. These assets and activities are known as the means of making a
living or surviving and denote the abilities to maintain or build long-term well-being. Rural women as the half of
human population in rural areas are the guardians of holding diversified portfolios for rural households and
equipping them in the social change process. They play significant role in social and cultural realms along with
economic roles in rural areas. Women economy roles in their house and applying scientific principles to
domestic situations are called home science, domestic economic and later home economics. Home economical
activities identify rural women' livelihood aspirations and the barriers that make livelihood creation difficult
within the rural context. Home economic activities include all the products and services which produce a
community that is healthier, wiser, more free, motivated, challenged and empowered, but the main question here
is that what are the home economic competencies of rural women? Do the women in regions with different
levels of development experience different home economics competencies? And which factors determine these
competencies among rural women? This research aims to investigate the determinants of home economics
competencies among rural women in Darian township, Shiraz county, Iran.

Materials and Methods: The study depends on primary data collected from rural women in rural regions of
Darian township, Shiraz county, Iran. In this study, a survey was conducted using structural questionnaire.
Questionnaire was designed to cover four basic household-based measures of home economics; life
competencies and skills; life priorities; family support and home economics competencies. Demographic
characteristics of respondents were also questioned. Face validity of questionnaires was confirmed by a panel of

experts. The calculated Cronbach’s alpha for the different measures of the instrument were 0.69 to 0.94. The

Statistical Package for the Social Sciences (SPSS 22) and Super Decision software were used to treat and
analyze the obtained data. Multi-stage random cluster sampling technique was used to select 200 rural women
from developed and semi developed villages of Darian township.

Results and Discussion: Results revealed that, rural women in developed and semi developed rural areas
were not significantly different regarding their life priorities (child development, family life, etc.). This may
imply that rural women living in developed villages tend to experience similar competencies comparing to their
counterparts in semi-developed villages. The results showed that while rural women in developed and semi
developed villages were significantly different with respect to their family life competencies and skills, home
management competencies and home employment activities; there was no significant difference in the mean
scores of the other competencies achieved by women living in developed regions. It may be interpreted that most
of the women in villages with different levels of development had similar home economics competencies
(housing and home furnishing, foods and nutrition, clothing and textile, and child development competencies).
However, the results shed light on the impact of development on family life skills, managerial skills and the
necessity of earning money in home activities. The other important difference between the study areas was the
level of family support. Results revealed that rural women in developed villages experience significantly more
family supports in comparison to their counterparts in semi developed regions. The perception of support of
family members (spouse, child and other household members) provided a facilitative environment to promote
home economics competencies. Hierarchical regression results also indicated that life skills, perceptions of
family supports, craft weaving experience and the level of rural development could predict 70 percent of
variation in home economics competencies among rural women.
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Conclusion: The researchers would like to propose possible suggestions to provide applied opportunities for
women in semi developed regions. As indicated by the results, family members could not provide necessary
support for women to play their economical roles in their homes. Cultural support would be important to provide
the supporting context for women in semi and under developed regions.

Keywords: Darian township, Home economics, Life competencies, Life priorities, Rural women
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Introduction: Risk is as an uncertainty that has effects on individual welfare, which is often related to the
adversities and loss and is defined as the probability of adversity or loss too. Activity in the agriculture sector is
different from the other sectors because the producers incomes are affected by a lot of risks. Agricultural
insurance is mentioned always as a good strategy for the risk management of the agricultural sector. In designing
and rating a crop insurance contract, the modeling of yield risk is fully analogous to modeling the probability of
distribution for the crop yield and significantly depends on the distribution function, thus in appropriate
designing of agricultural insurance contracts, the accurate modeling of the crop yield distribution is vital.

Materials and Methods: There are three approaches for modeling yield distributions, parametric, non-
parametric and semi-parametric methods which parametric and non-parametric approaches are more
conventional. In many cases, crop yields show increasing trends over time because of technological change
which deviation from this pattern (the error term) is often causes variance heterogeneity and reject the
assumption that the yields are independently distributed. Thus a common approach to yield risk modeling is
detrending the data and using detrended series for modeling yield risk. This approach is often called a two-step
approach. The candidate parameterizations includes beta as the parametric and kernel as the non-parametric
distribution. The area under the density to the left of the guaranteed yield presents the probability of loss thus the
integral of the curve between zero and the insurer yield guaranteed should be calculated as the probability of
loss. The integral under the kernel density to present the probabilities of loss was numerically estimated using a
trapezoid rule. Now the yield insurance is running traditionally by the Agricultural Insurance Fund and is faced
with problems of mismatch in received insurance premiums and payment indemnities. Therefore, consideration
to diversification of insurance products and using the accurate and conventional methods to calculate the
probability of losses and premiums in order to improve the current situation is very important. This study
attempts to calculate the probability of loss using the parametric and non-parametric approaches for the area
yield crop insurance contract and employs historical county-level yield data for irrigated and dry wheat and
barley during the years of 1975 to 2013 for Ahar and Hashtrood counties in East Azarbaijan province published
by Agriculture-Jihad Organization.

Results and Discussion: The descriptive statistics for the detrended yields for all counties and crops
indicates that the yields exhibit negative skewness in more than 63 percent of the cases. Negative skewness
suggests fatter right-hand-side tails with yields close to the maximum yield observed more frequently than very
low yields. We calculated the probability of loss in different coverage levels (65%, 70%, 75%, 80%, 85% and
90%) and the results indicate that the ranges of their variations are different. The results showed that the values
of probability of loss in parametric approach (beta distribution) are higher than nonparametric approach (kernel
distribution). To compare the parametric and nonparametric distributions, the CDF plots of the kernel, beta and
empirical distribution were evaluated and the results showed that the kernel distribution fit the sample data very
well and fitted the data better than beta CDF. Moreover the results showed that except for some coverage levels
of dry wheat, in all the cases, the values of probability of loss are higher in rainfed crops than irrigated crops.
The results also showed that the probability of loss in Hashtrood County is more than Ahar County, indicating
that the crop yield risk in Hashtrood County is more than Ahar County, thus the probability of indemnity
payments will increase and the higher premiums will be needed for this county.

Conclusions: In general, the results indicated that the values of the probability of loss obtained from two
approaches were significantly different from each other and the non-parametric approach results were more
accurate. Therefore, it is recommended that in estimating the premium rates and yield risk calculation, the

characteristics of distribution functions to be considered and the appropriate approach to be selected.Due to the
results that showed the probability of loss in Hashtrood County is more than Ahar County, it is recommended
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that in determining the premiums, the smaller divisions than province to be considered to organize the
homogeneous risk groups. Moreover since the availability of different coverage levels provided better choice
power for producer to manage their farm risks, it is recommended that the premium rates which due to the
different probability of loss in different coverage levels are different, present in the variable coverage levels to
the insurers.

Keywords: Area yield crop insurance, Beta and kernel distribution, Probability of loss, Measuring risk
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Introduction: The market of agricultural products has always faced to lot of limitations and structural
problems in Iran. The most part of these problems are related to undeveloped agricultural economy of our
country and also traditional and inefficient structure of the market of agricultural products. Due to non-
transparency of market information, its traditional structure, as well as the risk of agricultural activity, it was
expected that agricultural ring of Iran Mercantile Exchange (IME) would be effective in order to prevent the
above mentioned obstacles, however from 2007 up to now, less than 1 percent of agricultural products arrived to
this market and IME could not have a leading role in the market of agricultural products. Although previous
studies have examined some of the obstacles of IME development, but few studies have investigated choose of
suitable products for trading across this market. In this study, it is tried to study the performance of agriculture
ring of IME with focus on commodity selection criteria of such markets.

Materials and methods: In this study, two approaches of conventional taxonomy and weighted taxonomy
are used in order to achieve the goals. In conventional taxonomy, component coefficients are constant and equal
to one. But at the same weight taxonomy approach, data were weighted by Shannon entropy method. The
required data of this study have been gathered from official websites of Statistical Center of Iran, Iranian
National Standards Organization, Ministry of agriculture Jihad and Iran Mercantile Exchange. It is worth noting
that because of lack of access to updated data, the data of 2013 was used in this research.

Results and Discussion: Because of lack of data, 10 out of the 19 accepted commodities of IME were
analyzed. The most obvious difference between the two methods of conventional and weighted taxonomy in this
study is removal of pistachios in the conventional taxonomy. After obtaining the distance matrix, it was observed
that pistachios have passed upper bounds and therefore, this product has been removed for the rest of the
calculations. In the weighted taxonomy through Shannon entropy, none of the goods is removed. Finally, rice
and maize identified as two top products on the list of most suitable commoadities for trading at IME. Wheat and
tea are also got the ranks of third and fourth respectively in conventional and weighted taxonomy approaches.
According to the Iranian people taste, good choice of rice as the first rank in this study was not surprising and is
in line with reality. This product has an important role in satisfying the protein and calories of the world people.
So, the more rice trades at IME, the more agricultural ring is successful. Corn, wheat and tea have also
comparative importance across the studied agricultural commodities and expanding their trades at IME would
have a major contribution in the success of agricultural ring.

Conclusions: As mentioned, rice has upper priority across the other studied commaodities for trading at IME.
After rice, corn, wheat and tea ranked second, third and fourth more suitable commodities. According to the
results of this study, it is suggested that, factors such as the coefficient of importance and continuity in supply
should be considered as important factors of commodity selection. According to the ranks of selected
commodities, direct support of government could have an important role in the success of commodity in trading
at IME. In order to successful entrance of agricultural commodities to IME, further support from the government
is required. It is also proposed that free regional public educations are planned for small and large farmers to
understand the agricultural ring of IME and its common standards and trading strategies. A package of incentive
policies such as purchase guarantees in the absence of successful trading at IME and partial waivers on
transporting costs to the warehouses is also proposed. Next to the contrary, it is also required to have some
punishment policies so that in the absence of trading at IME for some farmers, financial supports such as loans
or guaranteed purchase of those farmers would be far out of reach. Also decreasing the distance between IME
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and farmers through expanding the number of accepted warehouses in production areas by IME could ease the
entrance of farmers to this market.

Keywords: Agricultural ring, Commodity selection, Iran Mercantile Exchange, Numerical taxonomy,
Shannon entropy
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The Effect of Private Ownership on the Efficiency of the Country’s Food and
Beverage (Dynamic Panel Data Approach)
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Introduction: The agro-processing industry in agriculture sector in terms of global context, participation
in regional and international markets and joining the WTO, has particular importance. With increasing demand
for production and resource constraints in this subsection the importance of efficient use of resources and
improve the efficiency of production is vital more than ever. In these situations, optimal use of resources can be
a necessary condition for development of various agricultural sectors such as food and beverage, in addition as
amean torespond to the increasing needs of food products. In recent years the privatization of state-
owned companies is not only considered as a mean of economic restructuring, along with petition increase, but
also is the necessary infrastructure to increase efficiency and to promote economic efficiency. Therefore, in this
study with emphasis on kind of ownership survey, efficiency and factors affecting in food and beverage sector
have been considered.

Materials and Methods: In this study 19 subsections of food and beverage in 2009-2014 were considered as
statistics society. In order to calculate the efficiency of the review data, envelopment analysis (DEA) is
used. Capital, labor and energy are the inputs. In order to estimate the econometric model dynamic panel data
approach was used. The information for this research, from statistics of 10 person and more in ministry industry
were collected.

Results and Discussion: The results showed that the rise of private property in the subdivision and the move
towards privatization can be a factor considered in order to increase the efficiency of this subsection.

The average efficiency for about 70 percent of the country’s food and drink industry is showing that it is
possible to increase efficiency and achieve optimum output rate until 30%. Four sectors involving producing
animal and herbal oil and fat, slaughter livestock and poultry, dairy produce and tea have the perfect
performance. Another important point of this research is the more distinction between efficiency in the
subsectors. Achieving 0.95 as average returns to scale industries showed the decreasing returns to scale in the
food and beverage sub-sector. The results showed a positive and significant effect of human
capital, exports, innovation and business cycles on the efficiency. In contrast, variables, index and energy
intensity and commercial focus are significant and negative effect on the efficiency of the food and beverage
sectors.

Conclusion: Due to the positive impact of privatization on performance, it is recommended that this policy is
actually a competition policy in order to increase the efficiency of the subdivision food and beverage countries to
be accelerated. Supporting of the private sector by means of fiscal and monetary management, pay more
attention to assignment state-owned company, as well as monitoring after the privatization, the continuation of
the implementation of the policy basis of 44 law of the competitive conditions and legislative transparency are
the this study recommends. Motivation conditions for continuing education of industry employees,
implementation of scientific and practical training for them, enhancing the quality of education given to the
students associated with this industry and required fit with market needs to an increase in human capital will
increase the sector efficiency. Due to decreasing returns to scale in the industry, support of small businesses in
the sector and lending to micro producer would increase the efficiency. Export positive effect on the
performance proposed by encouraging exports, facilitate the export process, provide advice to exporters or
identify new markets and new comparative advantages in the production of food and beverage higher level of
interaction with the global economy design for rising industry performance is under consideration. Use
of a new technology in terms of production, delivery and in-service training in order to increase the level of
production technique as well as increasing the share of spending on research and development in order to
increase the level of staff technical knowledge canincrease the efficiency of the industry. The
results showed that with the moving food and beverage industry toward monopoly space, efficiency in the
industry reduced. Therefore, it is suggested that industrial policy may be developed in order to increase
competition. Physical preparation and presentation facilities in order to increase the possibility of free entry to
the industry in order to reduce among other recommendations of this study in order to increase the efficiency of
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this unit. Industry restructuring and the establishment of a factory for optimum use of energy resources in order
to save energy, new manufacturing techniques to reduce energy intensity and use international experiences in the
energy efficiency to increase efficiency in the food and beverage industry are ways to increase efficiency.
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Introduction: Product line design is a critical task that may determine a firm survival. Producers need to
constantly evolve in response to market and technology changes. As a result, the determining optimal diversity
has attracted considerable attention in marketing literature. So, all optimization approaches that have been
applied to the optimal product line design problem aim at finding a better approximation of the global optimal
solution. This paper solved the optimal diversity problem for brands with the use of a new population-based
optimization algorithm called Particle Swarm Optimization (PSO). PSO is a nature-inspired intelligence
technique, which has displayed high performance in providing a wide variety of good near-optimal solutions in
optimization problems of high complexity.

Materials and Methods: In this article, diversity and prices of selected brands on the market Mashhad
cheese product using Noshad project data and Pegah Milk Industry (including 435 Grocery Store) using
seemingly unrelated regression model and particle swarm optimization algorithm were reviewed and analyzed
and optimized in 2014. The objective function is the sum of market shares (Kalleh, Pegah and Sabah). Constrain
is share total of available brands in the market which is equal to one. The parameters used in this study, with
population size 50 and individual and social learning rate is 2

Results and Discussion: Results showed that the effect the price on share of Kalleh is positive. In addition,
Kalleh brand diversity have been a significant positive impact on share brand of Kalleh but with the Pegah and
Sabah brand diversity have been negative relationship (statistically meaningless). The impact Pegah price is
negative on the share of Pegah brand so Pegah price has a positive relationship with the price of Kalleh. With
rising price of Sabah increase Pegah brand share. And diversity of Kalleh is negative and significant. Diversity
of sabah brand is negative and non-significant. The effect of price on share of Pegah brand is negative and non-
significant. The coefficient of Sabah brand diversity have been positive and significant relationship with Sabah
brand share in the market but Kalleh brand diversity on customers buying of Sabah has a significant and positive
impact. The optimum level of diversification cheese brands of Kalleh, Pegah and Sabah respectively, were
obtained as 8, 5 and 3 which shows that the optimum level of Kalleh cheese brand diversity in the market is
more than the other rival brands. The average price of cheese brand product diversity of Kalleh, Pegah and
Sabah are 45696, 34626 and 30678 (rials) respectively and it suggests that the Kalleh brand price should be
higher than the other competitors. After that, brand price have been Pegah and Sabah. Kalleh brand has
maximum diversity, the optimum value diversity in this study is still 8. Pegah is optimized for these state and the
optimum value is obtained 5 for Pegah in the market. In other words, the number required Kalleh and Pegah
cheese brand is optimized in the market. The maximum of Sabah diversity is 4 which is the optimal level of
Sabah diversity and should be reduced to 3. In the summery, results showed that the optimum level particle
swarm optimization algorithm of cheese product diversity of Kalleh brand in the market is more than other rival
brands. One type of cheese products Sabah brand should be removed in the market and Kalleh and Pegah brands
are in optimal state from the terms of cheese product diversity.

Conclusion: According to the findings is suggested, Kalleh brand price is more than other competitors
brands. The results also showed that grocery stores should have been more than Pegah and kalleh brand diversity
to increase profits. Kalleh brand diversity lead to more profitability than other types of brands in the optimized
state. One of the main reasons that the Kalleh brand has a special share in this market is its diversity. Optimum
profit from their grocery stores showed that the optimal value of kalleh and Pegah diversity is caused to increase
profitability in grocery stores. Kalleh cheese price is also more than other competitors because of the quality and
products diversity could have been. Brands must be paid attention to the issue of diversity products of cheese to
increase their shares. Cheese product of brands must be investigated for packaging and processing, and other
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diversity of brands features to increase share and profit in the market.
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Introduction: The significance of asymmetric information in determining market functions and explaining
complexities is undeniable. Asymmetric information can strongly affect firms performance in Stock Exchange,
and can make firms with poor informational environment unattractive for investors. Therefore, trying to reduce
asymmetric information can have an important effect on performance in Stock Exchange. Food and beverage
firms in Tehran Stock Exchange have not been successful in attracting traders. This may be partially caused by
the informational environment of these firms in market.

Materials and Methods: This study aims to measure asymmetric information among active firms in the food
and beverages industry in Tehran Stock Exchange between 2008 and 2015. Researchers have developed
measures to determine the level of information asymmetry because is not directly observable. These measures
fall into three categories. The first category uses measures based on growth opportunities and argues that firms
with more growth opportunities have a symmetrical information environment. The second category uses
measures based on predicted profit and argues that an increase in the level of a firm's information leads to
convergence of expectations of that firm's future profits. The third category uses a series of measures based on
market microstructure literature that are commonly compared with other categories. In doing so, we use
Probability of Informed Trading (PIN) which is a modern index for measuring asymmetric information (third
category). Easley and O'Hara (1992) offer a model of unusual order flow in the market, based on which one can
estimate the probability of a random trading by an informed trader; higher values of PIN (in the range of 0 to 1)
indicate more confidential information or higher levels of asymmetric information. The basic assumption of this
model is that general information is reflected in prices directly and without the need for trading activity, while
confidential information is reflected during unusual orders (surplus orders to buy or sell).

Results and Discussion: In order to conduct a better analysis, the results of PIN index are provided in two
parts: (1) food and beverage firms excluding those in the sugar industry and (2) firms in the sugar industry.
Results showed high asymmetric information in these firms. A review of PIN results shows a wide range of
numbers between 0 and 1, but more numbers are close to 1, indicating high asymmetric information. However in
some years and some firms this index is very close to zero, which means in some cases asymmetric information
is very small and in most cases asymmetric information is relatively high. For instance, in the first group of
firms, on average symbols MRAM1, SBEH1 and GBEHL1 have lowest PIN index: values for first and second
firms are approximately 0.26, and for third firms is 0.29. It is important to note that the lowest PIN values for
active firms in this industry (0.26) shows high asymmetric information. Also, considering the same group of
firms, symbols NOSH1, SLMN1 and CHCHL1 have the highest PIN index, approximately equal to 0.99 which
means almost full asymmetric information. In sugar industry's firms, symbols SHKR1, GPSH1 and GESF1 have
lowest PIN index, that PIN values for these firms are 0.31, 0.35 and 0.39 respectively. Also symbols GLOR1,
GSHI1 and GNJN1 have the highest PIN indexes, equal to 0.62, 0.56 and 0.54, respectively. Overall, firms in the
sugar industry have better informational environment compared to their other food and beverage firms.

Conclusions: On average, the highest coefficient of asymmetric information in food products and beverages
industry belongs to 2008 and the lowest coefficient occurred in 2015, when asymmetric information in the
surveyed firms reduced. This may be the result of two events. Increased informational level of traders in market
and more good news which improved the traders' expectations of future investment in Tehran Stock Exchange.
Positive political events had a great role in this case. In general, PIN values had a direct relationship with
instabilities in Tehran Stock Exchange. It is also important to note that the food and beverage industry is a
relatively small industry in Tehran Stock Exchange, and it is natural that it does not have a great success to
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attract capital flow. However, food and beverage firms in Tehran Stock Exchange should try to reduce their
asymmetric information to be able to earn better growth in the market.

Keywords: Asymmetric Information, Food Products and Beverages Industry, PIN, Tehran Stock Exchange
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Introduction: Reduction of supplies of underground water poses a serious threat to the water security of the
country, a problem which seems not to have been taken seriously. Climate change and the result that changing in
water cycle have made the challenges of water supply even more complicated. Immediately soaring and
unbalance growth of population (about 80 million people in 2015) has led a drop in per capita water. The rapid
growth of urbanization, interminable migration to the metropolis for better welfare, and the need for more food
have testified the need for the promotion of health and hygiene, the industrial development of water demand and
consequently the pressure over water resources. Due to population growth in Iran, the annually per capita
resources of renewable water which was 7000 m3 in 1956 and in 1996 dropped to 2,000 m3 and it is predicted to
decrease to 800 m3 in 2020. Moreover, population settlement pattern have lost its compatibility with the
temporal and spatial distribution of water resources in the country (Center Statistics and Water Resources
Management, 2015). The purpose of modeling in this study is to create and develop a simulation model in order
to raise our understanding of the resources, the uses of such resources as well as their dynamics so that some of
solutions are provided for the system to retain its proper functioning.

Material and Method: This study has projected the effects of the agricultural sector on water resources
depletion. For this purpose, the model is extended and run from 2013 to 2063 to four sections of hydrology,
water demand and socio-economic. In this study, we used the econometric time series models to develop a
systems dynamic modeling and used annual data from 1983 to 2012 for evaluating the effects of economic,
social and environmental effects on water resources. For studying, the stationary of variables which are used in
experimental models used Augmented Dickey-Fuller (ADF) and Zivot-Andrews (ZA, the unit root test with one
structural break) unit root tests. The data were collected from Central Bank of the Islamic Republic of Iran,
Center Statistics of Iran, Iranian Ministry of Agriculture, FAO, World Bank and Iranian Water Resources
Management Organization the statistical collected and these data were analyzed by statistical softwares of, Stata
12, Excel, Vensim and iThink 9. Systems dynamics has developed in a wide range of issues, Forrester (1973)
were used in integrated design strategy and planning. System dynamics is an approach to understand certain
types of the complex system problems. Casual-loop diagrams and the modeling process is a simple way to
display the loop structures before formulating equations. Flow diagrams include the rate variables, auxiliary and
fixed elements and a series of tests, operations, and procedures which organize for integrate network issues in
management, economic, financial and industry. In this study based on iThink software, a model was developed
for projected the effects of agriculture and non-agricultural sectors on the utilize water sources in Iran from 2013
to 2063. The model extended in hydrology, water demand, agricultural economics, and population sectors. To
achieve this, water resources were considered as surface water resources, reservoir, groundwater and virtual
water.

Results and Discussion: The result of Augmented Dickey-Fuller (ADF) and Zivot-Andrews unit root tests
showed that production, import and export of agricultural products, capital of the agricultural sector, exchange
rate, consumer price index, oil income, population, income per capita, acreage and water use variables, which
except for the oil income and population, income per capita, other variables are rejected the null hypothesis of
unit root. The results of Iran's water resources dynamic model were obtained from simulations from 2013 to
2063, and the verification results of the surface water, groundwater aquifers and reservoir level variables from
193 to 2012. The results illustrated that Iran's water resources are decreasing and it is projected that extremely
depleting in next 50 years. It is projected that surface water discharged very severe and from 450 billion (m3) in
2013 will decrease to 386 billion (m3) in 2063. The reservoir water shown downward trend behavior and
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decreased from 30 billion (m3) in 2013 to 22 billion (m3) in 2063 and the accessible groundwater aquifers
decreasing from 120 billion (m3) in 2013 to 83 billion (m3) in 2063.

Conclusions: It is projected that due to water shortage in agricultural and non-agricultural sectors, the price
index of agricultural products and waters price would soar over time. Thus, some policies can revitalize the
water resources such as reducing the number of legal and illegal withdraw ground water, importing water-
intensive agricultural products, modifying the cropping pattern, adopting with climate change, importing water
and increasing water use efficiency in the agricultural sector.

Keywords: Agricultural sectors, Water balance, Water demand, Climate change, Import water
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Introduction: Providing an alternative route for mobilizing domestic savings, may increase stock markets
investment growth and, consequently, economic growth. Moreover, better allocations of resources (through the
concessions of labor division), the stock market plays an important role in economic growth. In addition to the
positive effects of the stock market on economic growth, this market has high potential to create employment
(direct and indirect). According to the existing conditions of the agriculture, the needs of the society have
increased the importance of this sector. Thus, it is necessary to use the stock exchange of the agricultural sector
as one of the most important tools to solve the problems of this sector, improve market efficiency, increase
productivity and provide financial requirements of agricultural companies in this market. Concerning the number
of shares, stock volume and variety of products, agricultural exchange is the largest stock exchange. Cash returns
can be used as a criterion to identify the economic status of agricultural firms in the stock market, identifying
this trend plays an important role in financial planning and investment decisions. The main objective of this
study was to compare the performance and accuracy of different methods to predict cash returns of agricultural
companies in Tehran Stock Exchange.

Materials and Methods: The stock returns prediction models can be divided into two groups of statistical
models and artificial intelligence. In this study, prediction accuracy was evaluated for linear (ARIMA and
ARIMAX), non-linear (NAR and NARX) and hybrid models (ARIMA-ANN and ARIMAX-ANN) using
monthly cash returns data over the period 2009(4)-2015(4) and according to the Diebold and Mariano test.
ARIMA linear models have dominated many areas of time series forecasting. The linear function is based on
three parametric linear components: auto regression (AR), integration (I), and moving average (MA). The
ARIMA models also have the capability to include external independent or predictor variables. In this case, the
model is a multivariate model and this model is represented as ARIMAX, where X represents the independent
external. Artificial neural networks are capable of learning, generalizing, information parallel processing and
error endurance. These attributes make the ANNs powerful in solving complex problems. Moreover, the ANN is
able to adapt to the data pattern and relationship between the input and output, resulting in better prediction
accuracy than the statistical method. The combined ARIMA(X)-ANN model is able to use the characteristics of
both models simultaneously. Adding the explanatory variables, exchange rates, interest rates, inflation, oil prices
and government spending, this study tried to answer the question whether performance prediction models
improve significantly for linear, nonlinear and hybrid or not?

Results and Discussion: In this study, augmented Dicky Fuller tests (ADF), dickey fuller generalized least
squares (DF-GLS), Phillips-Perron (PP) and Kwiatkowski—Phillips—Schmidt—Shin (KPSS) tests were used to test
the unit root. According to results, time series of cash returns was stationary. Next we estimated ARIMA (2,0,0)
and ARIMAX (2,0,0) models. Based on the criteria of accuracy, the results showed that the ARIMAX model had
a higher predicting accuracy compared to the ARIMA. In this study, two models were designed using artificial
neural networks to predict cash returns. the first model only included the first and second lag of cash returns (in
fact, the first model was Nonlinear Autoregressive model (NAR)) and in the second model, in addition to two
lags of cash returns, the exchange rates, interest rates, inflation, oil prices and government spending variables
were used as the network inputs (this pattern is known as Nonlinear Autoregressive with Exogenous Input
(NARX Model)). We find that the performance and accuracy of Auto Regression artificial neural networks
increases by adding explanatory variables. In this study the ARIMA-ANN and ARIMAX-ANN hybrid models
were also used in order to consider the linear and nonlinear characteristics in the data. After running the hybrid
models and predicting, the results indicated that ARIMA-ANN and ARIMAX-ANN hybrid models have better
performance in comparison with linear models (ARIMA and ARIMA) and non-linear models (NAR and
NARX). Results showed that ARIMA-ANN model is more accurate compared to ARIMAX-ANN. Finally,
hybrid models have greater prediction accuracy according to the Diebold and Mariano test.
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Conclusions: The results showed that the addition of external explanatory variables could improve the
prediction accuracy in linear and nonlinear models and this improvement in performance was significant
statistically. The results of the study revealed that making use of hybrid models increased prediction accuracy
significantly. Therefore, researchers, companies and shareholders of stock exchange are suggested to use the
hybrid models in their financial planning to forecast economic variables.

Keywords: ARIMAX, Hybrid Models, Prediction, Stock Market
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