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n=50 MLE 0.55743 0.550732 0.556812 0.533314 0.531144 0.530766 0.537763 0.542247 0.536328
n=85 MLE 0.532479 0.534969 0.533628 0.538403 0.536898 0.535959 0.546767 0.549759 0.628783
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wi]'adi
n=50 MLE 0.500556 0.500744 0.50126 0.500008 0.499923 0.5 0.499537 0.499537 0.499549
n=85 MLE 0.500603 0.500734 0.500696 0.499952 0.499958 0.500081 0.499536 0.499545 0.499537
n=150 MLE 0.500627 0.500663 0.500796 0.499942 0.499963 0.500027 0.499534 0.499537 0.499534
(2022) Ao | ( 28) el (1 14)3..\.1." r/\.uw” L \"wa\ﬂ r/\..lé” (;\l:ao’

348




Olaa¥) (2 sy (SAC) pladl alsal) ylioei 73 gadl edlace 55
sl leetl Jleatuls Queen Oifygleidl A2 gaual ( MLE) elac

patldl S rmo Tlog 2]

(g I3 g (i

Sy ALiaal) Al jgladl) ¢ g A8 pheaal cilinl) o gan asead (MAPE) Jbis ail Jaral) (s (4) Jo2a

B(2) Lty (W;;*Y)s (W) 4ginad Queen

W;;
o’=15
B(2) =02 =05 »=09
A=0.2 A=0.6 A=0.9 A=0.2 A=0.6 A=0.9 A=0.2 A=0.6 A=0.9
n=50 MLE 0.555253 0.549752 0.55682 0.543266 0.537031 0.538782 0.538918 0.545056 0.539799
n=85 MLE 0.538352 0.536364 0.543599 0.540532 0.539976 0.535751 0.542899 0.550572 0.552727
n=150 MLE 0.513103 0.511255 0.512053 0.53631 0.537456 0.535217 0.539818 0.537685 0.538379
vviiadj
n=50 | MLE | 0501767 | 0501989 | 0.503352 | 0500296 | 0500206 | 0.500322 | 0499546 | 0.499569 | 0.499558
n=85 MLE 0.502734 0.502013 0.502507 0.500426 0.500443 0.500683 0.499548 0.499573 0.499561
n=150 | MLE | 0502571 | 0502367 | 0.502518 | 0.50044 050037 | 0500319 | 0499553 | 0.499572 | 0.499558
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A=0.2 A=0.6 A=0.9 A=0.2 A=0.6 A=0.9 A=0.2 A=0.6 A=0.9
n=50 MLE 0.548584 0.550932 0.54782 0.539601 0.549296 0.548171 0.549509 0.550414 0.548192
n=85 MLE 0.546143 0.546001 0.546675 0.549564 0.543928 0.547597 0.549597 0.546314 0.552156
n=150 MLE 0.523444 0.519129 0.518888 0.536894 0.538686 0.535219 0.537681 0.542412 0.541663
vviiadj
n=50 MLE 0.535025 0.568336 0.547682 0.551046 0.557636 0.510677 0.499843 0.50053 0.500163
n=85 MLE 0.538212 0.540222 0.543023 0.729164 0.552162 0.526274 0.499928 0.500607 0.500005
n=150 MLE 0.548081 0.543049 0.548505 0.548912 0.553935 0.526741 0.499952 0.499974 0.499915
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o’=6
B(1) p=0.2 p=05 p=0.9
A=0.2 A=0.6 A=0.9 A=0.2 A=0.6 A=09 A=0.2 A=10.6 A=09
n=50 MLE 0.55054 0.55005 0.547127 0.54324 0.544953 0.548968 0.548103 0.547674 0.544985
n=85 MLE 0.55001 0.547051 0.549107 0.543163 0.545283 0.544096 0.551055 0.545905 0.547658
n=150 MLE 0.518502 0.51361 0.513361 0.544377 0.536116 0.539585 0.539036 0.538145 0.537538
Vviiadj
n=50 | MLE | 0506112 | 0647818 | 0523642 | 0499954 | 0509097 | 0501719 | 0.499545 | 0.499577 | 0.499551
n=85 | MLE | 0600294 | 0.543344 | 0.704855 | 0502328 | 0.501151 | 0500689 | 0.499550 | 0.499561 | 0.499556
n=150 MLE 0.54632 0.539066 2.262142 0.504402 0.500505 0.506046 0.499546 0.499542 0.499553
g Akal) A 533 01531 A sl il p 523 gad] (MAPE) s sl sl G (7) dsi
. ad] “a .
B(2) Laies (W;;"™)s (W) 4958asl Queen
Wi-
o’2=6
B(2) p=0.2 p=05 p=0.9
A=0.2 A=0.6 A=09 A=0.2 A=0.6 A=0.9 A=0.2 L=0.6 A=0.9
n=50 MLE 0.556444 0.549596 0.550624 0.546576 0.549505 0.547282 0.55436 0.553095 0.555097
n=85 MLE 0.552719 0.55614 0.541912 0.551653 0.546781 0.549988 0.552235 0.551487 0.556547
n=150 MLE 0.51937 0.520024 0.523267 0.538409 0.536058 0.539424 0.54108 0.539018 0.541584
Vvi_adj
n=50 MLE 0.522172 0.537835 0.53357 0.531596 0.5412 0.516846 0.499709 0.499636 0.499664
n=85 MLE 0.542296 0.535929 0.534374 0.619893 0.526171 0.538315 0.499572 0.499668 0.499605
n=150 MLE 0.534125 0.537607 0.538463 0.605503 0.551336 0.539708 0.499571 0.499636 0.499571
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62=6
B(3) p=02 p=05 p=09
L=0.2 A=0.6 A=0.9 A=0.2 AL=0.6 A=0.9 A=0.2 L=0.6 A=0.9
n=50 MLE 0.553024 0.555228 0.553538 0.551563 0.548273 0.55351 0.551577 0.55439 0.554514
n=85 MLE 0.550773 0.549382 0.546106 0.551713 0.546063 0.547389 0.553608 0.551453 0.548099
n=150 MLE 0.530155 0.531819 0.530372 0.541503 0.535423 0.540766 0.539995 0.542145 0.542206
vviiadj
n=50 MLE 0.549583 0.550944 0.549803 0.548102 0.53813 0.540863 0.508343 0.796785 0.504192
n=85 MLE 0.556287 0.554868 0.562707 0.552795 0.551959 0.556933 0.520721 0.521352 0.537911
n=150 MLE 0.561362 0.561982 0.561816 0.555451 0.554537 0.556982 0.538517 0.518077 0.528555
Sy Alidiall Alsal) jgladl) o) 5 ) 48 shuaal cilind) o s aaadl (MAPE) Uz ol Jarall G (9) Jot
. adj W
B(1) Laies (W;;"™)s (W) 4858asl Queen
02 =8.5
B(1) p=0.2 p=05 p=0.9
A=0.2 L=0.6 A=0.9 A=0.2 L=0.6 A=0.9 L=0.2 L=0.6 2=0.9
n=50 MLE 0.550208 0.543806 0.551144 0.548236 0.542387 0.544116 0.577848 0.550953 0.549666
n=85 MLE 0.545296 0.55099 0.54521 0.55021 0.544808 0.548837 0.548208 0.551799 0.550232
n=150 MLE 0.518238 0.521477 0.517067 0.541 0.539315 0.53709 0.540469 0.537815 0.535466
Vvi_adj
n=50 MLE 0.54121 0.521597 0.524969 0.504747 0.526098 1.058728 0.499602 0.499607 0.499622
n=85 MLE 0.536622 0.594159 0.534615 0.519925 0.50539 0.83411 0.499558 0.499588 0.499583
n=150 MLE 0.595489 0.541364 0.533756 0.547473 0.557858 0.553107 0.499551 0.499546 0.499567
Sty dliiaial) AlSal) jgladl) o J) 48 shuaal clinl) agaa araal (MAPE) Ut adll Janall (oo (10) Jso>
. ad] “e .
B(2) Ly (Wy;"™)s (W) 48s8asl Queen
W;;
02 =8.5
B(2) p=0.2 p=0.5 p=0.9
2=0.2 rL=0.6 2=0.9 A=0.2 AL=0.6 A=0.9 A=0.2 AL=0.6 A=0.9
n=50 MLE 0.547304 0.55309 0.553186 0.547005 0.55542 0.550859 0.549313 0.550039 0.550031
n=85 MLE 0.547697 0.5532 0.551092 0.545642 0.547141 0.551897 0.551633 0.548449 0.548609
n=150 MLE 0.525792 0.52484 0.52661 0.537205 0.536131 0.539481 0.540649 0.539433 0.538947
vvi_adj
n=50 MLE 0.543058 0.540221 0.529203 0.525066 0.533967 0.542329 0.499608 0.50027 0.499548
n=85 MLE 0.540366 0.539499 0.535527 0.527897 0.529662 0.539286 0.499667 0.499887 0.499601
n=150 MLE 0.540919 0.54394 0.544833 0.535131 0.534004 0.54097 0.499602 0.499607 0.49957
Jhray Alidiall Alsal) jgladl) o)) 5 ) 48 shuaal cilind) o g2 azadd (MAPE) Ul ol Jarall G (11) Jota
. ad] e .
B(3) Lexiey (W) s (Wj;) 42siaal Queen
W,
02 =8.5
B(3) p=0.2 p=0.5 p=0.9
A=0.2 L=0.6 A=0.9 A=0.2 AL=0.6 A=0.9 A=0.2 L=0.6 A=0.9
n=50 MLE 0.545173 0.553708 0.553598 0.549011 0.557126 0.551138 0.551638 0.554242 0.551957
n=85 MLE 0.547443 0.548297 0.555038 0.549044 0.546389 0.544844 0.552705 0.548651 0.546893
n=150 MLE 0.528007 0.531564 0.531237 0.537418 0.538357 0.536458 0.539627 0.542438 0.537566
vvi_adj
n=50 MLE 0.553971 0.553047 0.555636 0.550332 0.556867 0.551191 0.521743 0.53082 0.519437
n=85 MLE 0.560244 0.557158 0.560787 0.552459 0.548054 0.554511 0.529687 0.516678 0.529531
n=150 | MLE 0.56301 | 0.559623 0.5601 0559932 | 0560372 | 055722 | 0567574 | 0522756 | 0.528969
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Queen (ASall ) gail) ) 39 48 ghiaal Jglia (9)3 (MAPE) Aijiall Ll dad J8) fuw (12) Jsi>

(Wiiad])J (W) 48 siuaal
Wi

Q(B(1)_6%1) | Q(B(2)_a?1) | Q(B(3)_o*1) | Q(B(1)_6?2) | Q(B(2)_6%2) | Q(B(3)_c?2) | Q(B(1)_6?3) | Q(B(2)_6%3) | Q(B(3)_0%3)
n=50 | 05307664 | 05370311 | 05396007 | 05432401 | 05465765 | 05482731 | 05423866 | 05470045 | 05451734
n=85 | 05324792 | 0535751 | 05430277 | 05431627 | 05419119 | 05460627 | 05448078 | 05456418 | 05448445
n=150 | 05093886 | 05112549 | 05188879 | 05133614 | 05193704 | 05301553 | 0517067 | 05248404 | 05280073

W,

n=50 | 049953723 | 0.49954614 | 0.49984332 | 049954494 | 049963619 | 050419179 | 049960195 | 0.49954835 | 051943721
n=85 | 049953603 | 0.49954839 | 0.49992791 | 0.49955564 | 049957207 | 052072142 | 049955803 | 0.49960121 | 051667806
n=150 | 049953395 | 049955318 | 0.49991463 | 049954211 | 049957062 | 051807744 | 049954606 | 0.49956977 | 052275593
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Estimation of the parameters of the spatial general regression model (SAC)
by the method of the greatest possibility (MLE) of the adjacency matrix
using simulation
Dr.Wadhah S. Ibrahim
College of Management and Economics, Deb. Of Statistic, Mustansiriyah
University, Baghdad, Irag, E-mail: dr_wadhah_stat@uomustansiriyah.edu.iq
Nawras Shanshool Mousa, (searcher)

College of Management and Economics, Deb. Of Statistic, Mustansiriyah
University
E-mail: ma2981872@gmail.com

Abstract

There are statistical evidence that has spread tremendously since
recently to explain, reduce and interpret spatial data, for example, when
a disease is studied, whether this disease is on humans or animals, it
requires interpretation of the spatial data resulting from this disease, as it
includes observations of spatial units, for example, countries or
provinces. ..etc, all of these are linked to certain points or locations.

The study uses the greatest possibility method to estimate the
parameters of the general spatial regression model by employing the
model to study in light of the effect of spatial juxtaposition, and by using
the juxtaposition of Queen, and to ensure the performance of the method
of estimating the model used in this research, the simulation method was
used, according to the simulation method, a program was designed in a
language Matlab. In the end, it was concluded that the modified Queen's
neighborhood criterion is the best, and the larger samples are taken, the
better the estimate is made.
keywords: General spatial regression model, spatial adjacency matrix, Queen's
adjacency criterion, greatest possibility method, simulation.
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