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Abstract :
In the framework of this research, models of random transactions (Swami

model and Hsiao model) have been studied, the phenomenon of merging time-
series and cross-sectional data, which is called longitudinal data. Thus, these
models allow the regression coefficients to change during different times and
for different cross sections so that all the coefficients have in addition to the
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average a specific compound for the cross section and a specific quantity for the
time period. Therefore, the estimation process for the parameters of the Swami
model and the Hsiao model will deal with the randomness of the parameters,
meaning that the change in the regression parameters It will be across the cross
sections because there is a difference from one cross section to another. In
addition to the time period.

When comparing the three estimation methods used for the Swami model, it
appeared that the best estimation method for the Swami model was the GLS
method, which had the lowest mean squared errors MSE = 0.006018, in addition
to having the highest coefficient of determination R*2 = 0 when comparing the
two estimation methods of the Hsiao model. It appeared that the best
estimation method for the model Hsiao is the GLS method and it has the lowest
mean squared error MSE = 0.005281 in addition to having the highest
coefficient of determination R*2 = 0. When comparing between the Swami
model and the Hsiao model. Where the value of MSE = 0.005281 was less than
the value of MSE = 0.006018 for the Swami model. He had a coefficient of
determination R"2 = 0.9681 greater than the coefficient of determination of the
Swami model. And the estimation methods used for it are GLS because it is the
best. We note that there is little convergence in terms of results between the
Swami model and the Hsiao model. All regression coefficients for the Swami
model appeared random and for all methods used. Also, the regression
parameters of the Hsiao model appeared random and for all the methods used
in the estimation, which indicates the suitability of these models and that they
are suitable for the data, and that there are few differences between the
differentiation criteria, making the Hsiao model the best. Through the
estimated equation of the Hsiao model. We note that an increase of one unit of
the cultivated area will lead to X_1 in the amount of wheat production by an
amount, and this means that the relationship is. Through the estimated
equation, we note that an increase of one unit of the yield of a dunum will lead
to the amount of wheat production by X_2. This means that the relationship
represents the cultivated area that there is a defect in the cultivation process,
as the cultivation of these areas occurs without planning.
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Jtay Sl (3) 3oyl ohixy Aladlovals (2) plUadll iy 515 (2) a5l J Aadlmals
(5) 30,0l DS Alablonaly (4) pUall Jiay sy (4) a5l ol Aadlonaly (3) gllasl
dadlxely (6) gladll Jiwr sHly (6) 3ol Jawly dadlxalg (5) gladll Jiow lg
25 539 (9) 5a7b (stally (8) 30,0l dnaulally (7) gUail Jiay Sy (7) 50l il
39 o IS lelhal) ployl i 9 (12) 50,0 Brardly (11) 300l Olusay (10) 5050
diyzrWly daisdl Jguame (e @oSly 4l gl B pass oy @ (1) @kl
e (2-3) Jodadly Jeadl Jagadd (1-3) Jgubond! bl @iyl glll dislg dadlone JSJ

el
L) @iy glll ds-l day (1-3) Jgdond) Ul o (2-3) Jgd!

ID Time Y X1 X2

1 1 6.230 3.711 5.638
1 2 5.681 3.286 5.153
1 3 5.679 3.411 5.175
1 4 5.677 3.231 5.176
1 5 6.038 3.428 5.546
2 1 6.075 4.642 5.409
2 2 6.251 4.673 5.740
2 3 6.339 4.703 5.738
2 4 6.060 4.228 5.466
2 5 6.345 4.561 5.796
3 1 5.863 4.583 5.256
3 2 5.668 4.336 5.096
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ID Time Y X1 X2

3 3 5.797 3.277 5.277
3 4 5.696 4.083 5.090
3 5 5.567 3.896 5.009
4 1 6.151 5.002 5.516
4 2 6.065 4.721 5.512
4 3 6.107 4.689 5.513
4 4 5.983 4.514 5.406
4 5 5.902 4.279 5.361
5 1 5.164 3.974 4.467
5 2 5.089 3.453 4.508
5 3 5.214 3.731 4.605
5 4 5.132 3.213 4.568
5 5 5.395 3.803 4.816
6 1 6.573 4.893 5.991
6 2 6.419 4.915 5.853
6 3 6.614 4.918 6.024
6 4 6.539 4.527 5.977
6 5 6.467 4.966 5.843
7 1 5.952 3.990 5.324
7 2 5.842 3.744 5.328
7 3 5.851 3.344 5.316
7 4 5.879 3.367 5.285
7 5 5.864 3.775 5.301
8 1 6.439 5.408 5.660
8 2 6.415 5.366 5.675
8 3 6.471 5.310 5.710
8 4 6.368 5.213 5.623
8 5 6.209 3.521 5.713
9 1 6.122 5.108 5.199
9 2 6.087 5.142 5.167
9 3 6.097 5.029 5.228
9 4 5.992 5.090 4.985
9 5 6.121 5.184 5.165
10 1 6.123 5.152 5.220
10 2 6.171 5.218 5.308
10 3 6.103 4.967 5.320
10 4 5.920 4.724 5.164
10 5 6.282 5.074 5.494
11 1 6.380 4.992 5.594
11 2 6.377 5.270 5.598
11 3 6.175 3.565 5.611
11 4 6.109 4.870 5.366
11 5 5.847 4.931 4.910
12 1 5.815 4.160 5.094
12 2 5.562 3.801 4.880
12 3 5.610 3.378 4.946
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ID Time Y X1 X2
12 4 5.178 3.229 4,515
12 5 4.889 3.624 4.202
PJLq.oJl s =12

GLS dalall (5 piuall Cilas ol 3.5:))]9 pluseiwly ‘zgl_g.w 5.53.@5! Mo ppudi 1-12
Aslgte duiyd Hlasl os Mad B (p (sl z390lY Lpass Ggllaall @l O
B (12)(@Wadleal) Olelaill Yslae Mlolas ilgniel

)b plusinl slsw z35ed (B) Shholall Olgmia piiny el s el
VB9 Aslaall dipo (389 dbymally (GLS) dolall (Syiuall Slasyall

3YE; (dadlrs) plad S lgolu @395 S5 9 b; OB oy

dadlee SIS 9 by 08 o (2) J9=!

Cross- . Sii
. Bi

Section
1 0.069 0.246 0.928 0.001125
2 1.793 0.116 0.691 0.002071
3 0.376 0.063 0.989 0.000678
4 1.57 0.2 0.648 0.000580
5 1.16 0.149 0.762 0.000367
6 0.427 0.079 0.962 0.000740
7 9.102 0.112 -0.684 0.002388
8 0.253 0.143 0.954 0.000335
9 1.726 0.321 0.528 0.000231
10 0.659 0.337 0.711 0.000431
11 1.566 0.129 0.739 0.002090
12 0.488 0.066 0.991 0.000090

dpolasdl Syrall Olaall Shdde Sy I (by) oy Wdg A ol @3 o
Wy lgre AUl (Blgly (dadlons) | glad S Asaiiodl Hlusidl Uslas @laed (OLS)
P 2low 39 A il cplally cpball A5a4m0 06

65.688 —0.297 —12.122
S, =|-0.297 0.097 —0.024
—-12.122 -0.024  2.305

A=1-0.027 0.009 —0.002
—-1.102 —=0.002 0.210

GV 09 (2l &lgtiall Slamidl Slolan (B peg) soeks O A sy

5972 -0.027 —1.102]
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B 1.049
b RCR — 0.146

0.804

B bren el Slolaall Szl culally bl Bgiume 0lg

. 0.573189 —0.002324 —-0.105723
V —Cov (b RCR) = (—-0.002324 0.000989 —0.000382
—0.105723 —0.000382 0.020193

o plustiwls (21w zigedl @llas puds 2-12
ool 535 o3 Al 0ds Bardas 3 R elind! Jlanitesbiy (1) Jgdandl bl plasialy
U3 e (3) Jgddly ddnylall 00 s (21gen 5N B

Z 039 std.error J1 8LsYb 2lguw z3gell Olakas) Lpuadsll @bl Gro (3) Jgdad!

Coefficients Bi Std. Error z-value p-value
Constant -2.653697 0.148 5.634 <0.001
X1 0.83868 0.013 10.445 <0.001
X2 1.022544 0.027 31.180 <0.001
oo J8l eiygls p - value ded OY Gladaell 0 Digias LasM Jgdzedl 1da IS yeg
0.001

diyb plustiuwl (219w 3 geil pllas il 3-12

@l 2485 @3 (1) Jgdadl wlly e Amemiya 4yl Gadatd R golil Jlosinsl
U3 i (4) J9dadly - (2lge Z350Y

z ods std.error 1 43LoYlg (2l zdgeil lakaa) &ypaadll il aw (4) J9in)!

Coefficients Bi Std. Error z-value p-value
Constant -2.653697 0.148 5.583 <0.001
X1 0.83868 0.013 10.434 <0.001

X2 1.022544 0.027 31.215 <0.001

dosd oV. AJW 0353 ELa.),laJl oD > I INEIN| oL L (4) dequ‘ ) ES OR9
0.001 ¢y J3! p-value

‘“;b.w C.’)}dl Olodao s @8l o o ylidadl -13
ddyyb 9 SAM dinybog GLS Ayl (p9 (219w Z3903l Dlekan uds Bk o Lo 4)laal)
9 RZpd=ill Jolas &lliSy MSE sl Olasye awgin jlss pldsiul o5 AM

U e (5) Joddly Ao
38y diybo JSI MSE sUasl las e Jawging R? dpdoxtl) Jolas @8 o (5) Jg=)

Method MSE R?
GLS 0.006018 0.9636
SAM 0.00607 0.9633
AM 0.006105263 0.9631
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R? = 32 &ayall 0dg) ol Jolae Olg . MSE= 0.006018 diesd il sUl9 MSE
S SAM Ayl d511 4 5elb Waday sl @ dadd Jolas el 929 0.9636
R? = 52 L) dpaxtll Jolas 9 MSE= 0.00607 diad MSE ellasYl Silasys lawwgio

BB ©ely as AM di,b L1 0.9633

29w Z39e Ciledaoll &lgie Hlus -14
lghe pb ol dblgie (p Jo (2lgw Z3gail Colas Wlgnie ddlgie dub)d sl
iS5 (wlaslxal) wleladll WYslae @las Wlggo (S9lud Jhatw puall dusyd OB

: ‘3}36
Hy: By =B =PB3..=P12=8
Hy:Br# B #Ps#+ - #FPr2# B
Yl slias! b i (6) dgally @5l JS)g lg e Oolabaall gpacr O oyglh a3
da,bb (g P-value 9
A,k U P-value 9 )izl cba>l 08 (aw (6) 9!

Method Chi.sq. P-value
GLS 741.950 0.0048
SAM 5796.93 2.22 e-16
AM 4197.97 2.22 e-16

Ghall N ddlgies iyl Slalaall araz 0L 12> (6) Jgdarll (109

e (@l (33) Ly> 4235 (0.05) Dghns Syied ddgdadl S8 wye dasd 0L Lale
dogumall (S a0 Ao (p0 JB1 dlganll (S8 e Ao 01 Oloag ¥Ey 0533y = 20.867
Judiew Wl gaay Hy poadl duppd (adiee Wb (g 1468 (6) Jsuarll § k) U89
o903 Dlelaall Wlgnite ddlgdis dudyd Judinw WL (g3 (@)1 Hydbad! deppdll
L deaslin 0555 (glgend A8l ganll HlamiV] S olas Z3gail Sl OB sy . (slgen
- bl e

Ol>iwd! -15

O b (215w Z39a3 dodsuivall BUI jpaasll Gyl &3ylie dic lrbuiuw)l eal

Ol Jawgie S8 cShiol W89 GLS aﬁ-’ﬁ@bg\y C.)}u;)’xm dayb Jadl -1
R? = wuss Jelae el Sl JI &3LsYL MSE=0.006018 slasyl
0.9636

Olaye Jawgio J3l cSliol udy GLS Ayl (p glewd 73903y ol diylo Jindl -2
R? = Wi Jolae el @Sl JI 43LsYL MSE= 0.005281  sUasYi
0.9681

MSE= ded <of Cu> . gbwd T39aily glaw Zigadl u b ylde)l wie -3

Jolae ol uBg . 2lgus 739039 MSE=0.006018 o3 (10 J3I 0.005281

2l @b Oly (2l Z39eY wasdl Jolas o S| R2 = 0.9681 i
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