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A Comparative study between seemingly unrelated
regression equations (SURE) and the ordinary least squares
method (OLS) in determining labor demand in Iraq for the

years (1990-2020)
Entidhar Abdulwahid Jaafar Dr.Wedad Ador Wadi AL-daboni
Dr. Nadia Ali Ayed

Abstract

The use of statistical and standard methods has a major role in
addressing and solving the problems of economic theory, as the
standard method is characterized by diagnosing and analyzing the
variables affecting the phenomenon and determining the
interdependence and interdependence between its variables, directly or
indirectly. When studying any phenomenon, it is necessary to know
the factors that affect it in order to describe the appropriate model to
estimate its parameters and interpret the obtained results. This
research aims to describe the regression equations in the economic
sectors (agriculture, industry, services) for the years (1990-2020) as a
seemingly unrelated regression equations system, written as SURE,
Since it has become inappropriate to study these sectors separately, as
there are overlaps and interdependence between these sectors, and
from this point of view, the research came to study these sectors
together in the form of mathematical relations called the SURE
system, which is considered a special empty of the system of
simultaneous equations, As the SURE system does not show any
independent and dependent variable at one time, but there is an
overlap between the random errors of the system equations, where the
OLS method was used to find the estimators of the system equations
as one of the best methods used in solving the single equation, and
through it the remainders were employed in Finding the covariance
and covariance matrix to obtain the SURE estimators simultaneously
and in one go for all the equations after making sure that there is a
correlation between the random errors of the system equations so that
more efficient and less variance estimators are obtained compared to
the OLS estimators using the Eviews12 statistical program to obtain
the results, as it was found that the service sector It is the most

accommodating and employed manpower in the Iragi economy.
Keywords: - demand for labour , stability, economic sectors, OLS,
SURE

38



(015) Asliae¥ (gyasall culas Ul 4y bog (sure) Lyalls a5yl pe c¥aal &55las dwlys

the Introduction 4esiall

435S Il plana B ilasSally linld) U8 e Laldia) Jael) gounge as
i) £9380 (Y ela¥) ad) Jaall 20y 3 Lyl dlee 8 paic
) saby s

as Jal e led 55 AU dalsal) Ajae e Y Bl (g s e
Laies dlgde Jpanll @ 3wl ey gilalee ol Gaalial) z35al
zased O ASLE Glblay jalehall (e laji datiye dug el pallall G
il die gl e (sSh 83t Alalall

daiiye O ai Aol cleladll o cblilly Jalall alay ladics
G deall guaie G By Gl e g dle e ol ke IS4
deall juaie dallae uliall je (e 055 S dalgan dalai®Y) e Uadll
cleladll aal & daall of 3 (gAY clelhadl e Jiaa cleladl) 2l
O Ao gane Alia o dualial) Aalladlls (gAY Cileladly Uasie ()5S S
Clpuriall Lgd peln Y ¥ alaal) daghiia (e dald Als ling LaY) e aladl)
Y alaall (Bl JAI Lgin dag (S aaly o (B Jilse 5 s jaieS
saY) pe dlagpe cValadll (oaaY Adlsdall olbal) cul 6 i)
Gialls dladye pe (sS5 Valedll o3a e 8 (31 CValedl 8 Aglgdal
¥ aledl daglite aaty Adilgdall V¥l DA e Jalug Lafp dllia (oK
gzl o (Seemingly Unrelated Regression Equation (SURE))
ks Js¥15 5eli QY1 ashiall cloles @ik slad padies ) Gpuld)
LY aleall paeal g 5anly dady Liay) ilalaall i S5y Ca
39



2023 )i (56) 2l Al ooy dlae

(wleaal) Facliall delll) Lol clelad A5 el culall Jols

dhaiiye e C¥alee daghic Wil e giValzae Cauagsy 2020-1990 cilsiall
Ailgdiall ¢UaaVL dlasipe Alslae JSI Adlgdall sUad¥l ol (e 3aadl) 2ay Lyalls
(AY) Y alaall
Problem of study cual) 41<a

M\w&;@\a&&\ﬁw\dﬁ%mgw\mws
OsS5 Laxiey al) sleai®¥) b ((loadd) deliall ddel))l ) clelladl b
O RS lDlay als Ll o Lyt Adatiye dusg paall ApslaiiV) 5oLl
ool Al Lad) e SAL il die sgi€ pe 5S saytall Asladl) g 3
Loalls Adatydl 5 slaaiyl clalas Jlaial doaall e bl 2354
clelbdll o daal)l (e llall oy g jaall A8 J<5 2 uaaal SURE
olad) 5 g Uad Q< Jlall Gadyg (Jlaay)  Asal bl pe EDED daloay|
e laa) el alaal) il Jeal) o Callall Z3gar il dayh Jad
Boalls ddaiyall
objective of the study cua.l) o

dgolai) e ladl) b Jaadl yeaie Ao bl i ) Gand) Caag
(2020-1990) giall ~8all SLiaidy) 8 (Slerall cdeliall ddel)3ll)
e il Loala ddaiyall 5ue HlaaiV) el alas daghic J<6 e oty
Gy oYl Jlea¥) sl mililly (Jeall) BN juaie (g 38Dl dayls
LD dalai@Y) caleUadl) 8 deladind 5oUS &

(il g Jadil) g Uad oL -
40



(015) Asliae¥ (gyasall culas Ul 4y bog (sure) Lyalls a5yl pe c¥aal &55las dwlys

Importance of study ¢l diaaf
& oysals Aalai®¥) slall 8 Jaall yaic duaal e Casill Lnaal Sl
5y (8 dand) o0 3l (G ol m IS sy (Y (galaBY) paill (3383
7Yy Jeall o Uadl) Lyl 383e apanl (galeai®¥) gaill o5 (pag 7 Y
e obes Jlasialy Ahal) sl 3 (leaall ddeliall ddel)3ll) cile Uadll
el Ayl e lasiy)
Hypothesis of study .l dua b
Aayliie 0S8 M Aabidd) Ly cleUadl) ¢y Jalyilly Jalall saly o
danll jmic dudn Ao ol (uSaiy Laa e s ol dlae I Lot Laok
Uniiye cilelhadll aal o6 Jaed) paic dudil 5S 28 cleladll o2a 8
A (gAY cleladll b Jurally
Pl Sl il (e Gand) allay
Uhaye Y Lalai®¥) cileadll aal 3 doanll (o alhall (1555 .1
(AY) cleladll b daal) e bl
) Zlll DAY Lala@Y) cleladll & Jaall Ao bl il .2
b < ) g Saa)
cile Uadll e alaall daglaie oy Adlsdiall oLadl Plid are () .3
a3 Al ool pe clpats ey OLS Ayl old SN Loloaiay|
ks Jily 50U ST clpsia axi I SURE Jlastia

41



2023 )i (56) 2l Al galamdy) Alase
Gaaall gl Uy«
o 4 S gaill Jaee IS 28 IS 2ae A 35S 8ol Bhall 4als
Oe gomd s o dasll e 8 OIS alyy) 88 callall 8 sail) SV e e
Sle giagall Ga dasll Gou 3y @Al M Bagll i e o2l o (60
OS50S Apaal o 4l W eial) ciluhal) 8 TS Lalaial <8yl degall
aie LgisS Al Allall sl o 30 4 el aaindl lgiag Clasingll
(4 2017¢2leY) Gl didee 4 8 Lula¥) Z Y
Leben D) 3 A LobeadY) cllalially lgad) Ao alsall Sylares ¢
Loa anll Aledll dala) e Sl Giaig cAlalad) (523U e Jrdiall o
Aalall daesSall Ciliacsgally gl Yilsng Bgal 8 datial) Aladl 5als das 5
(4 <2008« _yali)
dar) Ao culhal) a5gia —1
b adinall eV Gl A gladly Jaadl e 50l Jaal) 553 ke sa-]
Ao ol g e laasaly alaiill Jeall 2l (385 31aa Cudg
(32008« yali)clpisall (e paally Jaal)
B ALy e ap Gige o
Byshiiall Vg IS aladiad 8 mugilly Al oAl jski- &
5355 A o) aaat iy afgun & Gl el ol il g i &
ol b Aledall 55l e bl aas yaan b
Ailia) Allall 2] (e g yrall aans 2aa3 A L) 52l ana—
claadlly alud) Cabide e qallall 53L5 (e yamy (53 SIS sl )
Allall o) e callall 5y by 2 Uy 50l & aesss ) (635 Las
A8 ranagig Ykt Byslisal
42




(015) Asliae¥ (gyasall culas Ul 4y bog (sure) Lyalls a5yl pe c¥aal &55las dwlys

Caoall (g8 Jelinl Ao sty dalall Ll o (o Akl e3a 5,5 anus
oy (gdall @llll Ua deall o Qlllly aabng cdasl) Gsm b bl
G dald) o llall e gudie daal) e bl G (g ¢ ydluall  A5Y1 Callal
aie Ao callall 2yl Al dalidl (alla ala)) LalSa clgalul & Jeall aaly
(dandl o Qllal) digpe ol (el gpin g clgalil (b andiey 53 Jaedl
1) diye e dandl o allall &g 50 (58 cAald) o allall 3550 o aid
(25 ,2019,20580) &3y ye daldl Ao Cllall &5y pe i<
Alalell a¥) e llall 8 Gpaleai®y) e Uadl) daalios — 2

G e olelad) Jrdn 3 D)) Apladll cleladl) dales e
Blaall iy W5 Gangall g Ul paa3 DA (e o A L)l gl
e oL@yl 83 e Jeall Jae dge (Say 3 sdalai@i¥) cleladll o
aga paic Ll e jdse Jaead) 138 Chacay cdidlal) dlalall (o5l aladid
Gyt Guen Jleall &3 Jady 1305 z Y Glee 8 dediiod) jualic (g
casdll (A gl goa¥) B Basly Aol oly Jemy add (g) cAuyall Jaal) debiia
(46 2021 (galea) ayallS Jeall e Bga Gauiall (alid¥) Jadus
colalall Llagiad ST Loaast )l e Unil) (g ddpeal Ahyall oda Craddid Gl
opaxlly Jadall g s lialy i) Maal Zas ) 1ol
adalal) o) Ao llal) B o)l g Uadl) dasla (1-2)

My 435S tdendl Gajd GA 8 i)l Dradll el gl ey
) yaiall Alalad) sa) i 3 gpdll dandl i o 5€ dajy
Alaladl a1 e DS Tein g o3l g Uil () us cialis) ddec (Y
Jaly aaticed) Jaall jeaie BT Bl ¢ AT golaail g i (o ae 43l
O 2D LS ¢ Jll ol i€ 05 i) Jie AT Lol (635 cpm (b o Uaill
Jasll dagh Caemg aalll ol Da sl ) dae Al a1 2xe

43



2023 )i (56) 2l Al ooy dlae

sl 8 Lagal) cleUadl) (o ooy 3l g Uil axy 5 ¢yl g Ul o sal
Al ea¥) Jlea) &b s e g 4 tlgie Lnall) dals 5 ol
Bl (M Bhall leaas el Gl (e HES A Gl sae a3 (ga5s
(67 2022 (Ol ) Aalal (551l s

Sl Ge bl gl G deadl el Lus (1) dsaadl oy
£(2020-1990) &byl Csivs Pla DN Gannsyl) e adl) 3 ) el
cleladll M Lually el gl b deadl o callall dows el culS 3
G dedl e Gl G S oy ¢ (%30.8) il 1995 sl (R
Aoe¥l Pla of sl LS ¢ (%18.3) @il 2019 ale & o ¢ Uadl)
3y ehl g el A Jaal) e llall dealie daws <ulS (2003-1990)
AV 2y dans Jaghes J8 Lo 5 DA ail ga Gl glyy cually cdaiiye o
e 3 palas gty ash el Slai@Y) IS (2003) sl B SaY)
g ailly eliall g ladlly ohy3l) ¢ UaillS slaid¥) clelad e alaey) Dla
e el pladll b el ol daalie Lows 8 L o Jail)
Slo daall Al U8 e #3) poni ade ) agay Sl o)yl (2019)
o dei A Ll ) B e Sl el Jualaall g luly Ao
Alea¥) 5 ysieal cilamiall Jsaa X (e e Bay duadll ) eyl
LI s Adad) claiiall (e JB1 2RSS 3 ien ) Al

5ysineall ilaiall Ji o Jaall anid el)3l) g Uaills (iasgil) Ll 135
o ol acdll 6 OIS Al JE e 2 paadig aca Sy (Al (g
el AP Claadly YY) g gl el dalla pabl mis D
cg=hll ¢ Ul adlsy (el

44



(015) Asliae¥ (gyasall culas Ul 4y bog (sure) Lyalls a5yl pe c¥aal &55las dwlys

Aalal) ooy} calhal) & o lial) g Uadl Aaalus (2-2)

CalaaY) Gaiat Sy aal o) ol Laanl) dlad 8 oladld cilal) s
daelial) clind) b Jadill & ailh dsms 2 eliall gl daled)
claadl oda el 5US e layil o Alad) A5 2l Jola (e Ganlly
b pdan la o) W oaSH shadll sdag lgd daaliV) v 8 lgiealag
@AY il b (il dagn 4l Lag cand Hhain) (S Y agSall il
il alad) o Unill mllial Lgauda gl dmjall el Plaic (Ko (dlagall dlalal
Lol g Uil b duladll dlalall (goall Jaalig

3 calelell (5230 Llegial Loalad) cleUadll ST (e o licall ¢ Uil sas
caghally Tacgiall Cpla¥l (8 Jeall (o jids (8 50 IS0 aale O o
Al Jeall dabiig) 4_dally sl cleliall Jlaa¥) & 3 dals
. (62:2012

Sleal o eliall gladll & Jeall Je llall dous (1) sl oo
«(2020-1990) duhall S Pha LD Gpea Il cilelladll 3 ALYl
b 2016 oo clall plall 4 deall Jo lbll dis el cul€ )
e eliall g laall 8 dlelal) oa¥) o Cllall dus 23 cilSy ¢(%23.6)
o geliall glhdll gl axe ) @lld a5a9 (%18.2) by 3 1991
QS (Y ly hanall ok s sk gl Baas aulias bl aaeg g3l
Clafie o dgh dudlie gy oo Slad deadl o plad) Qo) Cds
. Ay deluall
Aalal) sa) Ao bl (B clasdl) g Unb dadlosa (3-2)

Glelhdll anf ey 3 cglalall o daws o) Lo eodl) g Uil iy
glhdl 13 o Al Bl ) Gl dgey el SlaB@Yl G dad)
Bl o) Dbl Gary saliall Al saV) Qlaiwl Cadagll G Wby
45



2023 )i (56) 2l Al ooy dlae

Blaally dualeai®Y) Cagylall a8 V) sy ask 3 tcpale el Guale
(58 <2005 ¢pun) acinally 2ill Zuasal

Alal e clenl) plad 3 deadl e llall s gy (1) Jsaadls
£(2020-1990) duhall st Pa LD dpe Nl el & S (bl
@by 2019 ale 8 lodd) plad & Jaadl e llall dus o) clS )
(%50.1) wlexall g Usb b Jaad) o allall dawsi ol s «(%58.8)
Aely3ll) ED cileUaall cplalal) anel L]l BpaaY) (1) Sl ISl
& ool g Uadll 4y ¢ oW Ayl leadll g U Jing ) (@lardl) cdelial
Al dnyel)l 8 eliall Ul maal 2012 e da Wl ¢ eliall ¢l
o Ga s JlaaY) Guaew Bual o)y & Wally

dlaladl 5 g8l
7000000
6000000
5000000
4000000
3000000

2000000 — = M

1000000 o o-es oo

0

Q SV © O & S O O X b B O

e ¥ M < I M M N L e N NN IS 2 A I %

SHICHC A A R R R g
*4:,"))1\ *4.9'- Luall Cleadll

Aol ) e\l 3 Alelal ) Raale (1) S
(sl cdeliall cely3l)
Eviews12 malin Ao alaeYh sl dhael @ jaadl)

46



(015) Asliae¥ (gyasall culas Ul 4y bog (sure) Lyalls a5yl pe c¥aal &55las dwlys
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Obalall Lsesi | B Clalal) | cpalalal) Aad | cplalall | alalad) daad | b cpalala T
cladl) b I delal b delial) FPSTE o3
53.0 1993164 19.1 717539 27.9 1048404 | 1990
50.2 2064454 18.2 749254 31.5 1296295 | 1991
50.3 2132479 18.3 776141 31.4 1332587 | 1992
50.5 2224893 18.3 805246 31.3 1377336 | 1993
50.7 2323201 18.2 835344 31.1 1423247 | 1994
51.0 2423150 18.2 866532 30.8 1466256 | 1995
50.9 2515321 18.6 919516 30.5 1508797 | 1996
50.8 2603836 19.1 980606 30.1 1544249 | 1997
50.7 2689397 19.7 1046348 29.6 1572973 | 1998
50.1 2750821 20.8 1141643 29.1 1601487 | 1999
50.6 2874219 20.7 1179021 28.7 1632097 | 2000
51.3 3009476 20.5 1204847 28.2 1654391 | 2001
52.6 3188988 19.6 1189659 27.8 1681764 | 2002
52.9 3306891 19.8 1236098 27.3 1709404 | 2003
54.2 3489150 19.0 1224613 26.8 1722052 | 2004
54.1 3574302 19.7 1303709 26.1 1726390 | 2005
53.9 3627383 20.6 1383398 25.5 1717809 | 2006
54.6 3734181 20.4 1398096 24.9 1705062 | 2007
54.6 3798570 21.1 1464626 24.3 1691344 | 2008
55.4 3934022 20.8 1477920 23.8 1686618 | 2009
55.3 4026142 21.6 1576809 23.1 1680958 | 2010
55.4 4211717 22.0 1673439 22.6 1715237 | 2011
55.0 4377909 23.1 1841779 21.9 1743042 | 2012
55.3 4708184 23.4 1988978 21.3 1813655 | 2013
55.8 5067311 23.4 2124474 20.8 1891045 | 2014
56.9 5400740 22.7 2156499 20.4 1935344 | 2015
56.6 5557667 23.6 2317085 19.8 1939246 | 2016
57.5 5635565 23.2 2275788 19.3 1890610 | 2017
58.4 5922799 22.8 2314529 18.8 1909664 | 2018
58.8 6159723 22.9 2402083 18.3 1913914 | 2019
57.2 5784349 23.1 2333302 19.7 1992917 | 2020
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Gadkal)

e ) clethaill eyl Jld) oy laals Jlaa¥) sl 5l (1) Janl

2007 daad Bl HlawYL (2020-1990) @isiwll (lerdl) cielial

Xs2 xin2 xac2 xsl xin] xacl Year
4041130.6 755784.6 | 894428.0 | 27888949.4 | 2291505.5 | 4233719.4 | 1990
770346.1 40319.4 182300.7 | 14063600.0 | 872375.9 | 3533052.3 | 1991
663538.9 108831.2 | 442530.5 | 17990289.6 | 891006.0 | 4336989.9 | 1992
646250.7 211921.3 | 445298.3 | 30667946.9 | 2143598.5 | 4288485.9 | 1993
451824.6 69569.0 342050.1 | 29072794.0 | 2230107.1 | 4593753.8 | 1994
289890.7 86186.7 182536.6 | 26360471.1 | 2595095.6 | 5142892.2 | 1995
147659.0 16849.7 68403.7 | 30252786.3 | 2709144.4 | 5523678.9 | 1996
582705.1 107795.3 379408.9 | 23515391.7 | 2768112.8 | 5076091.8 | 1997
906859.5 162428.4 | 325231.8 | 25053648.9 | 2806669.0 | 5495190.5 | 1998
1535959.3 285107.5 362185.7 | 28317148.5 | 2964944.1 | 6370963.1 | 1999
3300009.7 578457.0 | 488372.4 | 30429992.6 | 2832265.2 | 5635053.8 | 2000
5507123.9 | 1487821.7 | 1015234.3 | 32640893.0 | 3095468.0 | 5692833.0 | 2001
5269815.0 732397.9 817860.3 | 32748858.3 | 2825095.9 | 6665386.3 | 2002
4692316.2 932892.2 | 768013.5 | 20437541.1 | 2011418.5 | 4718909.9 | 2003
2787486.1 279113.9 15199.7 | 38761394.9 | 1565411.7 | 5546198.2 | 2004
8903855.5 79546.2 230379.5 | 42844159.5 | 1548694.3 | 7286558.3 | 2005
11295917.0 | 3187459.7 | 786988.8 | 45410684.8 | 1711054.9 | 7597524.8 | 2006
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2023 s (56) sl

7131680.2 189447.5 17647.4 | 45374766.9 | 1817913.8 | 5494212.4 | 2007
20813789.5 | 263701.3 50219.7 | 48398626.6 | 1939714.0 | 4730388.9 | 2008
11654633.2 | 536906.1 11604.0 | 49742283.6 | 2637792.9 | 4898773.2 | 2009
21871292.1 | 1264386.1 | 392032.9 | 56218914.5 | 2805041.0 | 5560828.4 | 2010
20867910.5 | 1932364.3 | 570488.8 | 59586428.2 | 2870485.9 | 6465656.3 | 2011
29929077.5 | 980881.0 | 1307364.2 | 70291317.8 | 2930766.1 | 6019561.4 | 2012
44684466.8 | 1951638.1 | 728751.1 | 78633533.3 | 2653458.2 | 7459173.9 | 2013
47411791.5 | 774785.1 605721.9 | 75967661.0 | 2064945.8 | 7309016.0 | 2014
18240836.3 | 783196.1 185269.4 | 69283366.5 | 1723531.5 | 4613210.7 | 2015
13628119.2 | 2486113.5 | 282657.7 | 68206618.5 | 1787446.6 | 4598970.6 | 2016
16365067.7 | 4275203.5 | 776456.9 | 71187765.4 | 1926417.4 | 3863223.0 | 2017
18071308.8 | 1021975.3 | 285414.3 | 76616235.1 | 2168401.4 | 5318242.3 | 2018
26134891.4 | 2892484.5 | 697102.4 | 80763035.9 | 2313072.6 | 7773136.1 | 2019
12704867.8 | 1911567.8 | 195779.5 | 70425517.8 | 2313002.7 | 9518603.5 | 2020
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