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Sum 791.0000 1003.000
Sum Sq. Dev. 9619 467 13715.37
Obsernvations 30 30 v
< >
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dnad) 505 panel) Alaas e aol i 1 (Minimum)es gl ded!
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b pSSl el WSay 23 S sl -
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3 Jarque-Bera LY wla>Y AU sse i (Probability)iuea!
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g3kaBY) yl i) &gy e Juy caid) i Sl 212N
Fledl pus ol 25 cosd g SO
Sl Jloxmy iy S ey b

dplll 30! dagSle 28 ) b L Jarque-Bera
Stam Y a1 3 el AN (S grams Probability
L2y el gl o AT Blax] SLage gt (S4
Bl ol WLl pasand Slam] plde oo izl i (Covariance)diadl pldl >
eeSlaze coald (3 ol (3l BYe) oY) Lk (3 Ol n LISTIS) L ol coppiie (ko)
(2nSe Be)

Cov (x,y) = L(xi—%)(¥Vi=y) ol i)

n

]

SV i (3 Oy Vg X Ol dgs dad -

OreSlaze Gald) (3 Oy Vo X Olpadll: 4l 403

ol Cp e g Y Nao (golld W3 -

=) U gVl 2 e Bl lpae o BN ol ol pisind (g3laBY) il

(Logiw 3 b B dag) 5V 3l O ppiidl d-T 5505 Ob (Uargs OLST13L ¢Laizug
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Cov(x,y)

= —" tiol ) dreal)
Tx,y 8x*8y e
tailas

+1 j—l uywcjw _
o) il as b e i+ l= was -
i e b Ao BMe 11— wad -

ol o e arg Y (0= wd -

o sl i e S slasY) olpad) o 8 W 1 dele 1galadY) gkl
Aol 3Ll (3 il Ll e «(Multicollinearity)

e b m bl il SR2 ldly LY eles Lk
cagd) (Workfile) faal Cals = .1
el gy b e i gyl Sl o ) 532
Open —as Group : sy gV 5,W) ;5 bav! .3

View — Covariance Analyse DRl Aegal 3L e 4

Statistics Partial analysis
Method: |Drdinary > | Series or groups for conditioning (optional):
Covariance [ ] Mumber of cases
Correlation [ ] Mumber of obs.
[ ]ssce (] Sum of weights Options
[ | t-statistic o
[ | Probability |t ] =0 Weighting: | None 2

Weight series: |
Layout: | Single table W

[ ]d.f. corrected covariances

Sample ) .

Multiple comparison None
‘ 1990 2019 adjustments:

Saved results |
Balanced sample (listwise deletion) basename:

Ok | | Cancel |
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[G) Group: UNTITLED Workfile: TP4:Untitled\ | = || = |jst3m|
[View[ProcIDb_iect] [PrinthamEIFreezE] [SampleISheetIStatSISpec]

Covariance Analysis: Ordinary
Date: 040326 Time: 18:13
Sample: 1990 2019

Included observations: 30

Caovariance X A
X 320.6489
Y 351.5744 457 1739
Carrelation X Y
X 1.000000
Y 0.8918247 1.000000

Igild) o g Jlg el —2

oZVly sl wgd (3 Aelidy 3Ll il el g8 (Grar SUL Sole (gb e dslid AL psu )l
I AL oSl 3 el el Jlemial (S8 ¢ rgptl) pkzeld ol

B (sn) b me foaze bs S e oLl 2,e: (Line & Symbol) 340y ae s .1
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i lelad of Slgin cp Bslas¥l e sl 1l siseld [ 4sladY) LAY
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¥ Series: X Workfile: TP4:Untitled\ =0 =R
[Viml Pmcl Dbjectl Pmperties] [Plintl Name[ Freeze] | Diefault W | [SDrtI Ed'rtﬂ'-l Smp
SpreadSheet (
Graph... | |
|3/26 - 18:00 A
Descriptive Statistics & Tests » E8\Deskiop\data of labor xlsx’

28\Desktopidata of labor.xlsy
28\Desktopidata of labor.xlsy
Duplicate Observations 28\Desktopidata of labor.xlsy
28\Desktopidata of labor.xlsy

One-Way Tabulation...

Correlogram...

Long-run Yariance...
Unit Root Tests H
Variance Ratic Test...
BDS Independence Test... |
Forecast Evaluation...

Wavelet Analysis r

Label

Jalili] HTTTITT v
Eelaltal] < e

LS ot bl e ) St Sy AL 2508 LY el e el L ) g5 4
a3 55l 8

Option Pages

Graph type Details
B GFEF*‘ Type General:

| Po— Graphdata: |Raw data
Basic type
Basic araph v |

-- Frame & Size ) }
__ Axes & Scaling Spedfic: Orientation: |Normal - obs axis on bottom

- Legend

[+}- Graph Elements EE!_rk,E

- Qui pi

Quick Fonts ) Area Multiple seties: | Single graph
- Templates & Objects Dot Plot

Distribution

Quantile - Quantile

Boxplot

Axis borders: |None

Undo Page Edits

Option ¢ 3 (&5 pdy ol ool (bl g5 G oo (@ld) o)) Je band) (S6.5
JUS L )l W glad Ok e oaas Laaey (Pages
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b Series: X Worldfile: TPOZ:Untitled',

(o] & |mEsw

[ViewlProcIDbjectlF‘r::uperties] [Printlhlamel Freeze] Default

W [DptionsISEmpIEIAnimateIGn

32

28

24

20

16

12

8

4

1]

1980 19385 1930

19395

inf

2000 2005

2010

2015

1980 (=2 «]

[ulH 2017 £

Sy L eV L A8 E b el Lhan psk Olgaze 5 L) el Al 36

Bl ded) Skl iy 095 Open— as group

Ao Ay

Quick— Graph : £ .1

File Edit Object Wiew

Waorkfile: FORMATION
[ViewIProcIDbject] [Sa\reISnaps
Range: 1970 2018 — 49 obs
Sample: 1970 2018 — 49 obs

El c

EA inf
kA labor
B oil
B resid
A rgdp
B spen

Proc |Quick | Options

Add-ins
Sample...

Generate Series...
Show ...

Graph ...

Empty Group (Edit Series)

Series Statistics [
Group Statistics »
Estimate Equaticn...

Estimate VAR...

Window Help

L

| | >

tore[DeleteIGeanE

Filter: *
COrder: MName

B unemp
4 wages

< 3 Untitled

log J{ MNew Page J-'r
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ey LM el Sl o ) vl Led oSS B 3450 W glas 2

List of series, groups, and/or series expressions

inf labor]|

axes L OPtion Pages o cow M cps Jo 1abor adlaall gl) ) fas Sz L3113 .3

Right e a5 ¢ 2 left Je jis ¢ (Data scaling £ ¢ «and scaling
3a Sy codel a3 Slgbdl iy a5k cay jols 92 (3 st JS a2y ol a) L) ST 4
o 05T U e ke el Y1 Vg (Overlap scales (lines cross) L) Je jap of

(M 555 o5 s o) Loy 8 Sk il

Option Pages
/- Graph Type Edit axis: | Right Axis

El Frame & Size Right axis scaling method Series axis assignment
. - Color &Border : ; =7 gl

. .5ize &Indents |Linear scaling
= Axes & Scaling Tere kR
- Data scaling : 2 Right
- Data axis labels
- Obs/Date axis Right axis scale endpoints
- (rid Lines

- Legend

- Graph Elements

- Quick Fonts Min:
Ii

1 Left

| Automatic selection v|

- Templates & Objects

Max:

Dual axis scaling
(@ Overlap scales {lines cross)
(Mo Overlap {no cross)

Undo Page Edits
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ly oy 3 A (3 eseadly Hleall ket sl L e )W gl 0K e bl ue.6
4 P ) ooy 92 d e ST

32 "'ul 11,000,000

28 ,.-f '| I,l"ﬂ'll —d 10,000,000

24 | '.I II|I II'|| - ©,000,000

20 [ '.II 8,000,000

16 j III 7,000,000

12 / JI".II A / '|| o 6,000,000

F\ 2N |

= 7\ = AP

a4 B B S "4 000,000
\ AN - .

o v 3,000,000

1980 1985 1900 1905 2000 2005 2010 2015

¢ Mixed settings ,is ¢ Mixed |1 a~lp (Ko @ ade a5l JSKal vy Sz B)]13) .7
line gl Lx JKo @ wxedl ooy Bar sieel (Ko @ Ll jan e e U Kl g5 1

Series
inf

- Frame & Size o
- Axes & Scaling

- Legend

- Graph Elements

- Quick Fonts

- Templates & Objects

Drawe line types after fill types (use group order otherwise)

Undo Page Edits ok | | Ccancel




[VIEWI Pluc[ﬂh}ed] [Pnntl Mame[ Freeze] | Diefault b | [Dptmnslzuuml PusrtmnISample Ammate

120

100

20 ‘
|||I| A
0 ]

1980 1985 1995 2000 2005 2010 2015

— inf [ oil

1980 2] (1] 2017 |54

Lo )l B 3130 gl (Freeza e as (gl v ) 3 ol o oljlal Blo) dl- 3

ok Js & ¢ Automatic

Graph updating

() Off - Graph is frozen and does not update

() Manual - Update when requested or type is changed
(@) Automatic - Update whenever update condition iz met

Update condition
|®) Update when underlying data changes using the
sample: | 1980 2017

() Update when data or the workfile sample changes

[ | Do not display this dialog when freezing future graphs
(options can be set from Graph Options dialog)

oo | [ caned ]
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Draw—draw arrow or ellipse or rectangle

o= e

[UimIPlucIDhject] [PrintIMameIFleeze] [{}ptiuns[l.lpdate] [AddTmrtIl.ineEhadeIRem
120 Copy to clipboard... Ctrl+C
Options.
100 Pt
Pin flyower
80 Add test..
&0 Add lines & shading... | | I
Draw L Drraw arrow
40 Templates... Draw ellipse
70 Sort... Draw rectangle
N |} R IR
1980 005 2010 2015
Save graph to disk...
inf 7] il
1980 [ 2] (2] 2017 [

25) & po word Gale 1) alisy gled) [SCad) iy U awesdd O 3 ae)l of 2l aiai
(dﬂbﬁ.@jf j{.,wLA S;Jue ji ‘Ja:j'{

= O ]S

[VimIPrutIhject] [PrintIMameIFree] [Dp-tisIUp-date] [Addm-:tlune.rsrsadlne

120

100
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2 3y et o f

TP20 Jadd) dmir tenz 3 ¢ eViEWS ) i) (3 UL ) 1

ol s o Gebadl o3 od o Ak (ST 5! bk ] BLOYL Gl gl o)) 2
AT WA O

iflax] Beld s ((CNU b))l Jomnnl) ste gto opbder IS gl gl ol 3
el Bslasls

gyl Slpadl U ez @ clatally Y el cn )l 3 L g Jisdl sl 4
(CRISIS, SHOCKYS)

) e ol IS0 20,0 Slsbas Y gl 25l 5

te st Sl o BN Aabg 398 8 e dall ldly LLEYI e L6

years inf oil LABOR
1980 9.5 38.17833 3144800
1981 14.7 36.80417 3284000
1982 6.5 33.56008 3422000
1983 6 29.93092 3589000
1984 8.1 28.71942 3756000
1985 10.5 27.64533 3840000
1986 12.4 14.63275 3914000
1987 7.4 18.38717 3978000
1988 5.9 15.14842 4093000
1989 9.3 18.56075 4095000
1990 16.6 24.42067 4144000
1991 25.9 20.9845 4236000

1992 31.7 20.03583 4286000
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5.7
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1.4

2.6

3.6

1.6

2.5

3.7

4.8

5.7

4.3

4.5

8.89

3.25

2.8

4.78

5.59

17.49008

16.17842

17.42325

21.27083

19.72042

13.07225

18.08733

28.72433

24.71808

24.83808

28.82617

38.32767

54.58708

66.02517

74.66417

98.6

62.16333

80.25333

112.8967

111.5233

105.87

96.29

52.7

42.8

53.5
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. !
Workfile = )[=]
| View | Proc| of | Delete | Genr |
Range: 199¢ ErEr=piEmT Filter: =
Sample: 199¢ 1 COrder. Mame
B c
kA resid
Bed 71
fed %2
b 33
&y Sample
BA yf 1999 2015

< 3! Untitled | New Page /

Aol Blaad) & 3Ll 2dle & (St 2) sl aledld) o) w25 oSl Enter equation s> 3
gslball

J Ol ol e sy Z = X+ Y T f e o3 st (Addlition) st >
oLl g aaz o ( JSI B (IS

Pl & pdsiy L= X =Y Lol p 39,8 oles : (Subtraction)- L)l >
3Ll i) (sl ol el

L= X*Y cubsas 3 o 2T a3 e oo 0 (Multiplication)o 2t >
ASH obagll aeVl il Oles (3 pdsan (W27 X

Jdne Sl (3 pusizas L =X [|Y .eN¥adly codl Cles ¢ (Division)aewd! >

AW o) o i sl

LX = log(X) .k 5ids ol (s : (Logarithm) el ozle sl

Sx=sin(X) s Cx=cos(X) : o :azledl Jlpadl >

Y




Range: 199¢ Enter equation Filter: *
Sample: 1994 z=x1+x3[ COrder: Mame

Sample

1999 2015

< »' Untitled | New Page |
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ik W@ sleyu Tas abs albll adl o mean Ll o Jl aedy U
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Enter equation

s=@mean(x)[

Sample

1990 2019
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dae)! i
@mean(X) Lo gl
@abs(X) 2ol aod)
@stdev(X)  lal CILAY
@var(X) )
@sum(X) £ 5ast!
@median(X) Lo

@sqrt(X) Al i

Z-X-@mean(X) :sS X — X « s X Sl wdl e Syl
LSS Xa_f o X Gl il e Jsanl
358l &) Josts el e« Z=(X-@mean(X))/(@var(X)"0.5)

Waorkfild S (= |[=]
| view | Proc| of | Delete | Genr |-

Rane: ‘IQ Enter equation Filter: *
Sample: 199¢ Z=(x-@mean(x))/{@var()~0. 5[ Order: Mame

¥
yf 1995 2015

< »! Untitled | Mew Page /
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gl Sl
Sl Lhd 3 anle) otk a (Differences) by d oles an EViews by, @
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TWNUN RIS P T TR TY: 3 Al sl oadblly Xaldlldl b eslsT 1) Jls
S E=d(x) 5 el Cale 5606 (3 wleoY ks 3 genr 5 e sabe a8 JoY) G gy

XX (1) o
Workfile x | NIEREN
View| Proc| of Delete | Genr

Range: 199¢  Enter equation Filter: *
Sample: 1994 fF=d () Order: Mame

Sample

1999 2015

< !, Untitled | Mew Page /
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(Seasonal Differences) ie'sll &8y, 1
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Enter equation
wo=d(x,12) [

Sample

1999 2015

}Q-J‘ Jdee Ol 6
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pseied L ARL SR (3 anedy dne 570 (3 il ded o 3,40 s 0 (Change Rate) jad) Juns
GX=d(X) : WS padl 3 slell Olaadl of sol) lais @l

rsy ab dxe: (Growth Rate) sed! Juns
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File Edit Object View Proc Quick Options Add-ins Window Help

genr f=diy)
genr g=@pchx)

Range: 19802017 — 38 obs
Sample: 1980 2017 - 38 obs Order: Name
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f
M g
fed labor
A resid
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cdl el Eviews (3 aginll ods slasy

Object — New object—matrix—Vector-Coeflicient

7 Byinll fansy psis

Type of object Mame for object

atrix-Vector-Coef| z

Equation
Factor
GeoMap
Graph
Group
Lagl

Model

Pool
Sample
Scalar
Series
Series Link
Series Alpha
Spool
SSpace
String
SVector
System
Table
Text
ValMap

e brai ¢ g Le3 53 Ll Wi 3y Columns saae¥) sasy Rows b8 sus sud
Ok




HEE Woaoarkfile: TPOZ2 - (chusers\abdelatif28\documents\tp02.wf1) = [=] £X
View| PIucIObjectlSaveISnapshutI Freeze | Details+..f—l5huw1 Fetch | store | DelEteIGeanSample_
Range: 1980 2017 — 38 obs Filter: *
Sample: 1980 2017 — 38 obs Crder: Mame
Bl c

bA T

g

BA labor
BA resid
b x
by

< > Untitled / New Page /

o bl Bsias slidl (Se LS A6 alsT ¢ Bdit e baall I e B ¢ o LSs B
S Bsiall ods ¢ Lol LSy « New object skt - Symmetric Matrix s JSs
shlae BY U7 e Jag =Y Ll 3y wsial) b (huas s Jo Loib

P eV RS b e (Slte B Byl ) Byl B shaas oLt SK
matrix A =@jidentity(3)




Slsiall o Sllealt oal 4
matrix C = A + B sl s U 0555 0 b sy 1ol siaall &=
matrix D = A - B :obgali - b 5
matrix E = A* B ( BOosio sue = Asieslsie bosy tobsiall G0 >
matrix F = 2* A: (Scalar)sas § ddgis 0y >

File Edit Ohbject Wiew Proc Cuick Options Add-ins Window Help
Cornranl

MATRIH H=a"Z

= ]
wWiews | Proc | COrioject Frint | FMame | Freeze Edit=/= | Label= /- Sk
u =% [ =) 'T =a [
W [ ]
g | Pras Lasti updated. 10/00/24 - 21,30 -
Rangs: 1
Sampla: 1 =1 T Oo0000 115 0000 A1&4 0000
Bl = R2 GE.OOOO0 GO.oO0o0o00 B8 Oo0000
@ a2 -13.060000 -13.060000 -25.00000
B lmbor
r
reEia
[ B
Bl v
W I

matrix AT = @transpose(A) : (Transpose)isall dssiall >

el Soluy ¥ Lsas 0, O by ¢ (Inverse)idginll ,weSas >
matrix Al = @inverse(A)

o

File Edit Object View Proc Quick Options  Add-ins  Window  Help

Cammand

matrix k«@transpose(z)

YT T T T T

| View | Proc| onject l || Save [ Snapshot | Pum[ mnmhﬂsuml Fﬁml Stou Delete
Range: 1980 201 T - 3a obs

Last updated 10/09/24 - 17:46

5.000000
7.000000
4.000000

5000000 7.000000 | 4 000000
= 5000000 8.000000 | 5.000000
l R3 3.000000 I 9 DOOOOO 5.000000

|
1
|

I

scalar DET = @det(A) : (Determinant)issiell sus >
scalar R=@trace(Z) : (Trace) &858kt i >
scalar R=@Rank(Z) :(Rank) isiws iy, >




Scalar daled) foxtns adid) saall Capady 2> slasl s 25lly 3V 502 rila>Se

e g . —— R e R — o e wee [ e

Cormmand

SCALAR R
R=@det(z)

Ranges: 1980 2017 — 38 obs
Sample: 1980 2017 — 38 obs

El c

EA labor
T
resid

matrix BV = @eigenvals(A) : 29 faszs gl ol >
matrix EVC = @eigenvecs(A) : oY Joxzws (45000 42381 5>

5 bl dnye 055G OF gt A dbgial) 1ila>Sa

File Edit Object View Proc Quick Options Add-ins Window Help
Command

matrix EV = @eigenvals(A)

Range: 1999 2015 - 17 obs
Sample: 1995 2015 — 17 obs

B
= o oo
)
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=
]
fA
1]
fA
fA
fA
fA
[

SR TE
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L35 13l (Lol Lelte ciluder ST 2y LoV gl aldes amol -

b e W Slsinall ¢ ail-2

3 1 2 3 3 10
A=[(1 2 8 B=[1 2 5 ¢
2 8 9 1 0 9

3 3 1 3 3 2
C=<3 7 5>4Z=<1 2 5)
1 5 9 1 8 9

A*B,C*Z,Z-A,C+B : L b ) -
gias ST jT A2 o=l —

Bghan [S oSany Joite ol —

Sl Sbgial) 2311 dnally 45100 3l donf
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G ags 3] eay dudes S las Yl olidd) e Ll el s bl bdl SN e
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G Sy B a3 Resad) Bl ol Ll e Lol el SN 30 e

ol B bl (3 (ende) Jitus piieg b jiie Cp Bl Al sdsed) e argy o Ll

Lrnd) bl =3 50al] Aoy I Ll l

yi =a+ B*x;

C)L’d\ }}x;’l\ Y >
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sl o o >
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AN Lelee of i) LU:B >
B oo 2SCaludll UMl Al (3 anldsizal (S8 6l (ool jaie jlze¥) (3 dsh Z3sed) OIS
CL:.U J=lg BN

g piie g ¢ Jlgdall bl ol Slesall Wkt pul Gl e JUsl ax m3sad) 85 e o g
JW el e C'zfd\ — JWbs lasl g g gi gé‘“ gl M) e

yt=O(+B*Xt+€t

() U sy >
(el Jad) e x>
il ol as B>

Syl bl o Sleza) Wabig, >
(OLS)isaal oy M Ak b alusuinl z350d) Slodns i, 2
z3s¢ Slalas i (Ordinary Least Squares - OLS) asldi g aall ola bl 2 b sz
S 5T ) el Y1 Sl g gat B e 2k LI oda e Budly el L2 L)
SUIEICREEC W g AR REA oYY
Ve = o+ B * X + &

L e 3l il 1 ad) )y Sl Slae g g0 LB 3 el Sl b 13 b 356 sy
el slas ) e Wiy S lud) bs sl slg) e S e ladY)
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o) gl Sl b Al b fas e soue

Sl Sl 056

2 X Y — NXY _antyt — XX D Ve _Z(xt — X)X — )

S nE—Gx? | S -1
. COU(Xt,yt)
v(x.)
a=7y—pBx

rib>e
Ve = a+ Bxx, @3LasYl 35ud
Ve =a+B*x; +& ) sl
3’/}=&+G*xt A g

gaall Lty Oyl o033
bl by >
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~2 _ te1 (e — J0)? . f=1&t”
0s, =v(e) = — ==
A2
o
~2 5 &t
65 =v(B) = =
A =10 — X)?
1 %2 Y x?
A2 ~ A2 A2 t
o5 =va)=0s|—+ =0
2 =vi@) =2, <n S G f)Z) c <nz G -0
Z\g}ul\ 3\.«:\): >

t cosgrn Hlasl Jlaszol §uall (lbd.\ Bgias dul)d o0
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B a0l Gep,d)) L8 dgust! tfffzz iglax] o P Al T aslas) L) OIS any —

Jiedl ) Yo gis mys ke il o Lgine il Y ol chisine n2 B 5il LUy
dganll 4o d)| b dedst tfffzz ila] o ;ST gl £F ila>] L OSTI3) ey —
g el i) Yol ges s die il e Lsime il ol g B 30il LUy
CJ}@.«U &M\ 5)..\1‘\3 uﬁ\.:d\ ‘}..,\;-4
gi Lo.{g,v':g.! :@\.;J\ ‘_},".1; Usee >

TSS = ESS + RSS

NGIVC

n n n
Z(yt - 371:)2 =TSS, Z(f’\t - )7t)2 = ESS Z()’t - 3//\1:)2
t=1 t=1 t=1

= RSS
R wodt foles conr >

5 RSS ESS
= 1 — =

TSS TSS

o _ BTG =D BYIL(x — D0 =)
t=1(Vt — ¥e)? Yi=1(Ve — Ve)?

0<R*’<1

(F i jles) pagedld LS dygaalt jlast >
TSROV RV ) Fosedl B3gx L) Cus

Hy:a = =0 ... dsks 5é 35
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_ ESS/1 ESS(n-2) R?%/1 _ R*(n-2)
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ihal) o) L5 Wl FIY o aslem! e 3 s 7 oaglas| Ll 0713 aey =

s 5é 5 JSS Gs5imn pf ped) WL

dphal) 104l jah dead) FiY o aslas) e x8T apndl FY oalas] Ll 07131 4y —
Flos Jsde 3sadl (T ¢ S aslan) Bgtas &) 3sadl QWL
F* = (tli),) 2t Lo Lo s N 3 il
Lopudl Jad1 JIudY) 2348 bl 5315
trh saal Xy gy fekind) Jindl ol a0 ase bt S Ll o) Z3g0dl (3 5l ) e
Vean = A+ B Xppn P QUSTll F3sdl 8

EViews msby oty Lrud) Jadt ¥ 2358 puls Olghas—2

el Xy ((GYab) Cane ol Sladl e Ble U ) Yol pped 2 Sl Ll S
2020-2001 a3 I (Vb)) Sl of o) By e sl il
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y X
651 23
762 26
856 30
1063 | 34
1190 43
1298 | 48
1421 52
1440 | 57
1518 58
1550 | 60
1630 65
1705 | 68
1812 72
1860 | 74
1950 30
2050 | 85
2180 90
2250 | 94
2310 97
2400 | 100

)WJY\ J&.‘b (..wjl
WS YL sl 13 awlul 35k g8 EViews b, ¢ (Scatter Plot) jles¥) [SKs o
Dk 5l e barial baam ((Y & X YT ) Lee cpaddl s ¢ Joal Cale 330 3

Open — As Group
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Scatter : £ ¢ « View — Graph 1 g « Group s pizs

Dok (1 o) SlasY) K ) SV Las BLs| Ls)f 13,

Fit lines — Linear regression

Details

Gty it

Pt lirven;

Haw dala

Axiy borders:

Fit
(4 Quick Fonta Area Multinli sejee [Nearest Neighbor Fit v
|- Templates & Objects Area Band gmmrel Regression
onfidence Elipse
Dot ot Userdefned |

Unelo Page Ndlits

JU e ) W glad Ok e Loras Y1 3
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bizi ¢ oscat Y X oS of (e (Command Window) s by s e >
Gale jlzs¥l IKe b as Enter Lo

Ll a3t #3500 flns .2

il 2l o Quick—Estimate Equation jif Lol bl 350l flee i

Sl o L asl )l il 3336 Proc—Make equation uf f (bl

Open — As Equation

Workfile: COURS - (c\users\abdelatif28\documents\... | = || & |[wE3m)
[‘n.-fiewl Procl Dbject] [ Sa\rel Snapshotl Freeze[ Details+.."-] [ Showl Fetch I S-t::nrel Deletel Genrl 5

Range: 20012020 - 20obs Filter: *
Sample: 2001 2020 — 20 obs Order: Mame
Bl c
BA resid
b x
&y Open L as Group

Preview Fo as Equation...

T CirleC as Factor...

Copy Special... as VAR...

Paste Ctrl+V as System...

Paste Specil as Multiple series

Fetch from DE...

Update... Ctrl+F5
Storeto DB...

Export to file..,

Manage Links & Formulae...

Rename...

< 3! Untitled [ n  Delete

sl ¢ Cead ¢ Y ol il S Equation Specifiction abslall Crss 3380 W ¢ls
ok g paid ool eas Estimation Settings asls of LS cleg ¢15 35 a0 X izl
Sample aal of anh, ) 53 argy LS” Least Squares g aall ol b SGld L 055,
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Spedfication | Options

Equation specdification

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR. an explidt equation like ¥ =c{1)+c(2)*X.

Estimation settings

Method: | LS - Least Squares (MLS and ARMA)

sample: [ 2001 2020

2 s ey Ok e 501 e

A5y Vit g ls y € X adad o 3 4l sale 23sadl i Laf S il

saa) ol M sl Least squares jLazs

[=] Equation: UNTITLED Workfile: COURS:Untitle...| = || & |[w&3m]
[\.l"i.ewl PI[}EI Dbj.ect] [ P'ri.ntI hl.a.me[ Freeze] [ Esti.m.a.teI Fnrecastl St.atsl Resi.d.s]

Cependent Variable: ¥
Method: Least Squares
Crate: O1M 2126 Time: 22:21
Sample: 2001 2020
Included obsemnations: 20
“Wariable Coefficient Std. Error t-Statistic Prob.
c 228.9801 24 T26632 9.660982 0.0000
s 21.589049 0.269142 58.48564 0.0000
R-squared 0994765 Mean dependent var 1594 300
Adjusted R-squared 0.994474 =S D dependentwvar 519 2529
S E. of regression 3859818 Akaike info criterion 10 23893
Sum squared resid 26816. 74 Schwarz criterion 10.33850
Log likelinood -100.2892 Hannan-Quinn criter. 10.25836
F-statistic 3420570 Cwurbin-YWatson stat 1.4250932
Prob(F-statistic) 0.000000

(EH




teliml W (L) i) SR
oo il ol gl (A 050 S 55

dependent variable: Y ol padli o
Method: Least Squares :asusc.dl uad aa b
Date and Time : lud¥) & 059 5,8
Sample :ludV) 3 tesundl duall s

Included observations il wilislis sus

Dependent Variable: ¥
Method: Least Squares
Date: 011226 Time: 22:21
sample: 2001 2020
Included observations: 20

(o SOlalall ailas glay (i1 Oglll) W) ¢

X Jarally € culdl adi ¢ (variable) sadt ool gla Js¥ 55asll

O Zekall (s Coald) amell ) 20gdlly B dakeal] 205 2adll 43 elar 3l 50l
5,4kl wldall standard error s )lall el ¢l cIW) 3504

Sy Jeatay G ciadae S E-SEALISEICS a4y smdt) Cizgut a5las) Cny & 35
S o dolas ST a5

prob< 0.05c55 13 e ciades | p-value a1 aadl glsy asldl 550al
of il alan] wsee U Bradell of of Hot B = 0 o) 52 28, 02 a6 e
pdall b o oz s prob> 0.05 Ses - 8 (e Sy ¢ jinal

HO: Bk = 0

Variable Coefficient Std. Error t-Statistic Profb.
C 238.9801 24 73663 9660982 0.0000

4 21.58949 0.369142 52.48564 0.0000
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zdgedl jlel o wsles @) OlilaY1 jam gl ()Y Ogl1) CIU) o5

o @l s W ) 3 el el e sa R-squared (R?) o) Jolas -

2  ESS _ RSS )
R —E—l—m.&wijx

(3l o wad) pasany Adjusted R -squared(R?) Juali f real ol bolas -
— -1
RE=1-"— (1-R? b LS et
s S.E of regression (standard error of regression) jluss Ll ot -
o . ~ RSS
ol 5l dadl o ang 3 dis) ALY @\}"S bl ) juie o0 0, = E: L;»LJ
Gl 3gadl OIS sl OSTLAS ¢ (sl f Lot
b LS s Sum square resid (Sl laye gse2) Ssall il SULEN we -

RSS =Y e?

Clam @ psandy QY1 il aopdk WLie Log likelihood obaat aadl ey -
(AIC, SCalslil yles

el el U3y sl WA Rgall JLas Y Jaszey  F-Statistic a5l o isla>| -
G N L - LIC B E VY S YU Ch PP
B2l Lo (Wlax) Jske ) JSS (symn b sl OF s iy Hpra =B =0
(Wlax] Jsde) JSS (spms 35ad) OF s sy Hyz @ # B # 0 2k

Mo pkall G2 p G235 el dgiall Slsies we &yl Prob (F-statistic) e st -
U aiall 50,8 L Gl momo Sdls « prob< 0.05 o3 Hytaxa = =0
(tg)? =F L jad¥i ¢ 0L Ll e prob > 0.05: v

SBLEY) §get ied ol Se 0 S.D dependent var ol sl glall SN -

) il gled) Ll sa : Mean dependent var ol el gz -

Mas ks (N-1) Slialadisae 3 W po ¢ SBLEAV RS ms 3 b oo TSS 280

= = W ) i)

se(y)= oy J —) — et el s

O 2l & al OISTLUST Jaad) msadl jlas) (3 fami Akaike info criterion -
S ol s Glas Y aael LSl 3 Ll sty o il

S-9)?* J 7SS
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sl O 2l 3 jao) OIS LS 590l sl 3 Jasmiew Schwarz criterion -
Jadl 0 a3 jaol O LS 23 5ad) Lzt (3 feazey Hannan-Quinn criterion -
LS sl S0 3l LYY LY fexzey Durbin Watson stat osudly (s ala>] -

slas Y1y U BV Ol e sy sl &l 0872 e gl

R-squared 0.994765 Mean dependent var 1594 300
Adjusted R-squared 0.994474 S.D. dependentvar 519.2529
=.E. of regression 38.59818 Akaike info criterion 10.23893
Sum squared resid 26816.74 Schwarz criterion 10.333850
Lag likelihood -100.3893 Hannan-Cuinn criter. 10.25836
F-statistic 3420570 Durbin-Watson stat 1.425093
Prob(F-statistic) 0.000000

Wiy LY Adlas 7 Feznl. 3
Jl oy wbj LJJ\.E.L‘ CJ)A.J\ IRV S N dslall s ‘}!)T -re J\J;Y\ Usles Jroww JJ

WUl sl W gbs View—representations

[ViewIProcIDbject] [PrintINameIFreeze] [EstimateIForecastIStatsIResids]
Estimation Command:

¥ = (1) + C2)*X

Substituted Coefficients:

¥ =238.980097318 + 21.5894888062"X

ol e Wl c @ = 238.98 &Y Al 3 ) A Of La>d5 odel Joud! Jos o
AW ) e Y Wbl et Sy B = 2158 o Jad) el ddes o jlaSY)
21.58 4 (wlandl) mldh jadt jaz OF w845 Wb sty g (JledY) lid) Jised) jadl s 13
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& Hll ) plasl A 3 ) el 208 O ST (g B3 b BMe s ) olEV) s & 30y
.238.98
Ll e e e o Ll cold) sl Bles] dses dag Lad
il alan| dgine &) cold) A ol caanll 1041 235 «es prob(a) = 0.00 < 0.05
sl W el il ao i) Jass sy prob(B) = 0.00 < 0.05 of Ls™. anl e
VIR N Y C W WS [ PR PN
e ol e L wb (el Al asal) s LY 2y
ilan dsine o IS5 3sadl o cijiall 20,4 b any « prob(F) = 0.00 < 0.05
(Wlax| Jsude 35adl) il o Ciled
(2 ) el 3 padl o 2l 99.47 o Jsil Sk areg RP=0. 9947 spuidl Lolal anddly
58 &) 3l QWL T Balse ) oy Bl S (el i) Sles ) oliss @ el eis
o e s
i \w\.;.‘\j U’l\";‘“ R 4
tk LSS s bl Bghan a Lol Ll Y 3 drall Ll ol B siea
( var(fo) COU(ﬁl»ﬁO))
cov(fo, f1)  var(p)

LR (G: cCJjA.J\ JIRe:y sJsl Ji u.a-.b LSJ*-»»G-H C)L’UJAb JHULL\ i‘f-&l\ u:’.w\j u:’.L‘;'S‘ u”fdj

view—covariance matrix

¥

[=] Equation: UNTITLED Workfile: COURS:Untitle...| = || & |||
[ViewlPrncIDbject] [PrinthameIFreeze] [EstimateIFnrecastIStatisesids]
Coefficient Covariance Matrix

511 guu? -8.557480 A
“ -8.557480 0.136266
W
< >
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( var(c) cov(x, c)) _ ( var(fy) cov(ﬂl,ﬂ0)>

cov(c,x) var(x) cov(By,f1)  var(fy)
:(611.9 —8.55)

—8.55 0.136
i) Jig elid) .5

(Y095 Sae) Bimn 85 By Jalaodd 2341 A0 il (5535 Of 355 Iz g8 By ) Lol 2z Jis
(Bo = th2 * 05 Bo + tn2 * 05 )15 o 4 dz o (e
(Br—thp*0g; P+ tqp*0g) + 5 By Jasd e ofls

D) B0 e as Bviews g b e fleld ) Jig oLt

View— coefficient diagnostics— confidence intervals

i| =) Equation: UNTITLED Workfile: COURS:Untitle...| = || & |ug3m] [
& [ViewlPrncIDbject] [PrintINameIFreezel [EstimatelFnrecastlStatisesids] i
;:E Representations variance Matrix 3—
% Estimation Output | |
; Coefficient Labels ”
. Actual-Fitted-Residual )
ARMA Structure...
Gradients and Derivatives 3
Covariance Matrix -
Coefficient Diagnostics » Scaled Coefficients
Residual Diagnostics r Confidence Intervals...
L Stability Diagnostics L Confidence Ellipse...
Label Variance Inflation Factors
Coefficient YVariance Decomposition
Wald Test- Coefficient Restrictions...
Oritted Variables Test - Likelihood Ratio...
Redundant Yariables Test - Likelihood Ratic...
}1\ Untitled,{ Mew Page;{ Factor Breakpoint Test...

B3z 055 OF gl )il Sledall (3 Wy Ul QW1 Jpidl W jglay
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= Equation: UNTITLED Workfile: COURS:Untitled\ [=RE=R <"
[ViewIProcl Dbject] [Printll\lamel Freezel [EstimateIForecastIStatslResidsl

Coefficient Confidence Intervals “
Date: 0113726 Time: 11:02
Sample: 2001 2020
Included observations: 20
90% CI 95% ClI 99% CI
Variable Coefficient Low High Low High Low High
C 238.9801 196.0852 2B1.8750 187.0104  290.9498 1677772 3101830
X 21.58949 20.94937 2222960 2081385 2236503 20.52694 2265204
L

o B Pr sl X Jamd) el bl aaad) adl OF ae %095 aees 053y WL Jsi of e
A bbb il aedl Of Yo %090 dy 0581y WL S Jod)) S L .22.36 5 20.81
281.87 5196.08 o o5 By sl € <ol

SN Bigd anlall 435316

tke il pam BB e i o Yl el g ) OS] Lad LY

View—residual diagnostics—  histogram-normality test

= Equation: UNTITLED Workfile: COURS:Untitled\, =N =R
[Viewl Procl Dbjectl [PrintINameI Freeze] [EstimateIForecastl StatsIResidsl

Representations

= Equation: UNTITLED Workfile: COURS:Untitled), [ [ )
[ViewIProchbject] [PrinthamelFreezel [EstimatelForecastlStatisesids]

® Series: Residuals

7 Sample 2001 2020

6 Observations 20

5 Mean 2.61e-13
Median -2.049720

4 Maximum 89.97728

3 Minimum -84.53834
Std. Dev. 37.56870

2 Skewness 0.254224

1 Kurtosis 3.760095

] - --- Jarque-Bera  0.696886

-100 -75 -50 -25 0 25 50 75 100 Probability 0.705786
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s W) C)Lyfﬂ\ Hlas) o
Hl: Lgtgab @)35 N L;;\f'“

e Sy gt a1 e B B by Dl Wilan] U 3 Rhall o) L
P W szl alpd) e 90l B aslan] Jo fad (0.696 = 15 JB astax| L
£55 Sl sl aaall o4 s JWhy 5.99 acdl ud awy scalar A=(@qchisq(.95,2)
(5.99 dgudt JB aslax] o 15 0.696 a5ul JB aslas)) Lk
V) i) L e P-value (probability) a1 acdl Jlazal w3, Laf s
e Sy aal o L ey 0.05 gl G o 55T 0.705 ol JB astlasy
')169\}‘5\ of J}mj 4,400l 4o 4l J:LA.L&OOS 4 922l sz“”u‘“d"‘ JB idlax] cols o Daes
o) e
Lt o1 YN #348 alisuinl §ud) 7

Sty dpdhdiiums dondy gl >
120 Sae g5lsX e OF (2l55by chaglan Lzl i) 2ad 055 OF (it ol ad) Y e 3l
eV sl (3 W) dabedl CiSS 2021 a3

OK s jas ¢ scalar Yt - 238.980097318 + 21.5894888962 = (120)
2 6l O Lo o5 Lde baally feadl Bbis (3 sddr BpAT jeeb Lo
2829.719

-~
Fila Edit Objsct View Proc Quick Options Addeine  Window  Halp

soalar ¥ = 238 980007318 + 21 . 58048880062 = (120}

" v - =l
[T wWarktila: -
—_——— Scalar YF  WorkTile: COURS: l._lntltled\ [ [ | ]

Range: 2001 | |¥lew|Prac r:nu_u-n] [Print | mame [ Freeze | [Eam=r-|
B20. 71876486

Sarmple: 2009
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Proc—structure/Resize current page

-

Workfile: COURS - (c\users\abdelatif28\documents\... | = || & |[=3=
View Prcucl Dbject] [ Sa\rel Snapshntl Freezel Detail5+."—] [ Shnwl Fetch 1 Stcurel Deletel Genrl f

Ranc Set Sample... Filter: *
Sam| Order: Mame
Bl Structure/Resize Current Page...
B re Append to Current Page...
B x
By Contract Current Page...
yf Reshape Current Page 3
Copy/Extract from Current Page 4

Sort Current Page...

Load Workfile Page ...
Save Current Page ...
Rename Current Page ...

Delete Current Page

Import L3
Export 3

£ 3 1intitled ! Mew Pane |
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Waorkfile structure type Date spedfication
Dated - regular frequency Frequency: |Ar1nua| W |

Startdate: | 2001

<> I

L olalie S Lad ¢ 08 Jaed) el Al OF s X ezl i) Cale ety 2585 1ge 087
Wl 139 (125 120 J) Je o Sy sadl olialad) o3 Jlsl peig BEdite/— Lo a5
Jisd e 2023 2022 2021 iyl

oo e |
[Uiml Prm:l Dhject[ Pruperties] [ Printl Hamel FIEEEE'] | Default W | [Su-rtIEd'rtH—ISmp-
XX
| | |

2007 52 s

2008 57

2009 58

2010 G0

2011 65

2012 68

2013 T2

2014 T4

2015 20

2016 a5

2017 an

2018 a4

2019 ar

2020 100

2021 120

2022 125

2023 129 v
I I & >




Lpd) Jadt ALN1 1 agl J1 jel

e brai paadl 350 e & ble Ly e STl e bl b BN IRV - WO
o58) Y ol Wb andsald bkl vl L 5o 5056 W glas caslall 5356 3 3395M Forecast
OK e bazs b (5 ol V) o

Forecast of
Equation: UMTITLED Series: Y

SEries names Method

Forecast name: | yf Static forecast
(no dynamics in equation)

5.E. (optional): |

EARCH{optional): | Coef uncertainty in 5.E. calc

Forecast sample

| 2001 2023

Insert actuals for out-of-sample
observations

Forecast evaluation

| Cancel |

o Aegez W oadh LS A clalall 55 o3 W mos Gl ey o0f Ble i S8 W gl
YF il aold) aslo=Y wllall

[Voone e | counen [ [ vem ] [Pvmeme] | e
3,500
Forecast: YF
3,000 Actual: ¥
Forecast sample: 2001 2023
2,500 Included observations: 23
Root Mean Squared Error 36.61744
2,000 Mean Absoluts Error 28.12656
P ’ Mean Abs, Percent Error  2.494295
1,500 7 e Thell Inequality Coef. 0.010944
- Bias Proportion 0.000000
1,000 Variance Proportion 0.002312
3 Covariance Proportion  0.998688
500 Theil U2 Coefficlent 0.360139
02 04 06 08 10 12 14 16 18 20 22 Symmatric MAPE 240027
YF Actuals +£2S.E

B B L

Actuals  aded) & e 3 (a0 84 G5 0306 YE U sl a OF gl Gl ) e
).,\.EL\ CJ}AA-U B 509 Ayt 8,00 é" Jag e sl Sg>- J:'-\J V""‘ZJ\ (..E.vu CZF Lo.{cf\'ap'-s)}\ O}Ub

L
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Workfile: COU| b3 Series: YF Workfile: COURS:Untitled\, [ S
[“imlpmclﬂbj&ct] [5 [VimlprﬂclDUJECtIPFGDerties] [PrintINameIFreeze] Default " [Sc'rtIEdit”'Ismp
Range: 2001 2023
Sample: 2004 2023 | 2002 800.3068 .
& c 2003 886.6648
resid 2004 972.0227
& x 2005 1167.228
&4 y 2006 1275.276
kA yf 2007 1361.634

2008 1469 581

2009 1491.170

2010 1534.249

2011 1642.297

2012 1707065

2013 1793 423

2014 18236.602

2015 1966.129

2016 2074.087

2017 2182.034

2018 2268392

2019 2333 161

2020 2397.929

2021 2829.719

2022 2937.666

2023 3239919 5
<> Untitled [ Ney [ < >
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X = 40.39961 of i xo 3¥1 il 2350 3 C8 ) C1 e s5528l) ) -2

Dependent Variable: Y
Method: Least Squares
Date: 01/13/26 Time: 12:35
Sample: 1970 2024
Included observations: 55

Variable Coefficient Std. Error t-Statistic Prob.

X C3 0.030443 Cc2 0.0244

C 11.30476 C1 7.261758 0.0000
R-squared C4 Mean dependent var c8
IAdjusted R-squared C5 S.D. dependent var C7
S.E. of regression 7.078012 Akaike info criterion 6.787549
Sum squared resid C6 Schwarz criterion 6.860543
Log likelihood -184.6576 Hannan-Quinn criter. 6.815777
F-statistic 5.372058 Durbin-Watson stat 0.430564
Prob(F-statistic) 0.024354
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Skl a3t IS YN sl ygst)

s>y LY ST . (Multiple Linear Regression) saadl Ll gyl jued

abs ol Gy sl BN e e e 505 e 4 wten U S UL S 3 Bl
(Aly e gazey Ay w6 paze Cp BN ol g1 o) a2 I 1Szl gl s
Mly OT (3 Aol b ane (3 Jises piie o ST 530 Ay sl k) 2] ey o
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A el 5t Sl e o) el e e paze SO S SWI lie EY) S les
. (Ordinary Least Squares — OLS) s xall ol b aiy b alaseialy Sale bl ods 38,
) UM (b e Ul dels (B b AL 85T A suadl L) AN 0B LWL
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adl Ja sl e | SN Aohgza!
2001 4800 4.2 750 3600
2002 | 5600 4.5 900 3900
2003 4300 5.8 1000 3100
2004 6900| 3.4 1150 4800
2005 6200 3.8 1350 4300
2006 4000 6.3 1200 2900
2007 | 7700 3 1500 5400
2008 | 5200 5 950 3600
2009 8500 2.6 1650 6000
2010 4500 5.6 850 3200
2011 5200 3.5 800 3900
2012 6100 4 950 4200
2013 4800, 5.2 1100 3400
2014 | 7500| 2.8 1200 5200
2015 6800 3.1 1500 4600
2016 | 4300 6 1300 3000
2017 8200 2.5 1600 5800
2018 | 5600| 4.8 1000 3800
2019 | 9100 2 1800 6500
2020 4700| 5.5 900 3300

Sl S8 ey 1
WS YL sl 13 awlul b g8 EViews =ity 3 (Scatter Plot) jles¥) [Sa o,
s 5L ey b Ladn (Rl # Alinad) Val) e lpad) Wi ¢ foall Lo 3056 3

Open — As Group
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Scatter :, ¢ « View — Graph : £ e (Group st pica

D (1 ee) SLasV) ISCE ]ISV b dLa) BT 13

Fit lines — Linear regression

WS ollabez sue 3 a5l g ) leb) Ll Ly

Multiple series— Multiple graphs —First vs All

tion Pages
= = Graph type Details
=)+ Graph Type General:
i Basi e iraph data:  |Raw data
Basic type | p—
- Frame & Size Basic gr —_— . .
- Axes & Scaling Spedific: INes: |REgessuon Line
- Legend Line & Symbol
- Graph Elements Bar
i Spike
- Quick Fonts

Area Multiple series: | Multi aphs - First vs. Al
- Templates & Objects Area Band Pl | fple ar -

Mixed

Dot Plot

Error Bar

High-Low (Open-Clos

Axis borders: | Mone

Bubble Plot

XY Line

XY Area

¥ Bar (X-X-Y friplets
XY Error Bar

Fie

Distribution

Quantile - Quantile
Boxplot
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s bl 2l asW . Quick—Estimate  Equation

Ly dold et Cile 506 0 Proc—Make equation
izl Sl @ ol el Slpadd a2 304 Law Open — As Equation: g f

¢ cons Pl o i (S Equation Specifiction dslll Cuwy 66 W ek
caldl bl s dy syl savings  ¢uslll Jaes Int_rate (=2l Income izl ool
SE L 05Ky oy el il Lol weas Estimation Settings asla of LS (C

Sample aall of )l 5 Jrs LS™ Least Squares (g aall ola M
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Spedification | Options

Equation specification

Dependent variable folowed by list of regressors induding ARMA
and POL terms, OR an explidt equation like ¥ =c{1) +c(Z)*X.

cons income int_rate savings

Estimation settings

Method: |LS - Least Sguares (MLS and ARMA)

Sample: [ aqn1 2020

2 s eles Ok e 201 aey

(=] Equation: UNTITLED Workfile: COURS:Untitle...| = || & |{w23m|
[Wml Pmcl Dbje-:t] [ Printl Mamel FIEEEE] [ Esti.matel Fuler.astl Statsl Resids]

Dependent Variable: CONS
Method: Least Squares
Date: 01M6/26 Time: 21:42
Sample: 2001 2020
Included observations: 20

Wariable Coefficient Std. Error t-Statistic Prob.
INCOME 0.595394 0.064408 9244045 0.0000
INT_RATE -105.5298 60.83824  -1.734597 0.1020
SAVINGS 0076238 0144227 0528596 0.6043
C 1004.359 5320477 1.887724 0.0773
R-squared 0.882180 Mean dependentvar 4225000
Adjusted R-squared 0.880713 S.0D. dependentvar 1073.546
S.E. of regression 103.4556  Akaike info criterion 12.29302
Sum squared resid 1712491  Schwarz criterion 1249217
Log likelihood -118.9302 Hannan-Cluinn criter. 12.33189
F-statistic G76.6362 Durbin-Watson stat 2121453
Prob(F-statistic) 0.000000
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W jrendiy JIU£Y) Dslas 7 Feanl. 3
dl bl eldy Gl #asad) 30 M e Al s Vol g gV doles i |3

AU sl W b View—representations

= Equation: UNTITLED Workfile: COURS:Untitle...| = || & |[sE3m]

[ViewIProcIDb_iect] [PrinthameIFreeze] [EstimateIFnrecastIStatisesidS]
Estimation Command:

LS COMNS INCOME INT_RATE SAVINGS C

Estimation Equation:

COMNS = COPFINCOME + C2PFINT_RATE + C(3FSAVINGS + C(4)

Substituted Coefficients:

COMNS = 0.595394404346%INCOME - 105.529838147*INT_RATE +
0.07E23797187V52*5AVINGS + 1004.35927535

@ LBy = 1004.35 a1 dslas (3 ol aad OF LS5 oMol Jgudl D5 o
e g el aas Wl e By = —105.52 ¢ gl by LU o @ 7 = 0.595 sV
AW e Y ke s S f3 = 0.076
e drg5) oAV ks (3 5ty 0.595 5 IVl wisy OF 195 Lol By gy ) ksl 3] —
a9 105.52 jlais jaisy Gom IVl OB sy 8omgy 5L Jols i) 131 Loy (Lo 23
gz i Of LS a4y 0.076 jluis Sgzy! i By By YN pane wisy U 3

100435 s alizd) ol plasil 2 3

225 wsy prob(By) = 0.00 < 0.05 L o (5l Wlax) Ggms day Liaf-
U Wlax] hgme darg ¥ Ly il e Gl Wlas] giae A ) e T i iall i 4
prob(B,) = 0.10 > 0.05, :0Y ccoldh adi ) wloYu alindl ool

o il LB any o prob(f3) = 0.60 > 0.05,prob(B,) = 0.07 > 0.05
Al e Gl Alas) dgme W 5L ) OF Jsbig iy anl
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pdid) ol e il G (el WS waall) e LY aadl-
ilax dsine o IS5 3sadl o cijiall 208 i wes « prob(F) = 0.00 < 0.05
(Whax] Jseis osadll) Jaall o Caled

eVl i 3 padl o adl 9927 0L Jod) S oamng RZ=0.9921 spod) elal adl—
Jolse ) g ded) Sy a0 Jotmng Sl s¥1 ¢ ol ralined) ) 3 padl ks () il
S Ble Bk 8,05 o 3sad) ULy (S

.’Jj..i&\ C,'-.’.L:""S‘j &L,:j\ P 4

A 5L ] s Lo ay o3 bline Bhgduas o sdatll ) SIEN) (3 Srall ol Ll Bsias

view—covariance matrix jis ¢ x5l

[=) Equation: UNTITLED Workfile: COURS:Untitle...| = || & ||nf3m]
[View[PrncIDbject] [PrinthameIFreeze] [EstimateanrecastlStatsIResids]

Coefficient Covariance Matrix

IMCOME INT_RATE [

INCOME 0.004148 36275149 -0.006863 -32. 00681 ~
IMNT, L 3627519 3701.292 -4 638346 -31788.05
-0.006863 -4 638346 0.020802 36.17661

_RAL.
SAVINGS

C -32.00681 -31798.05 36.17661 283074.8

var (o) cov(By,Bo) cov(By, Bo) cov(Bs, o)
cov(Bo, B1) var(f1) cov(Bz, B1) cov(Bs,B1)
cov(Bo, B2) cov(By,B2) var(f,) cov(Bs, B2)
cov(Bo,B3) cov(By,B3) cov(B,,PB3) var(f3)

0.004 3.62 —0.006 —32.006
_ 3.62 3701.29 —4.63 —31798.05
—0.006 —4.63 0.020 36.17

—32.006 —31798.05 36.17 283074.8

) Jue clis) L5

(095 Vi) Bome 38 Gy Jolaal) 2aAL 1)l s34 O Bss 12 pa 5 1041 Lolad 23l 1z
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,8j € (:8] — ty_p * O_E;;,B] + ty_p * 0-[3;): ae
Dl 310 e is Bviews g b e deald aad) Jl2 oLt

View— coefficient diagnostics— confidence intervals

il (=] Equation: UNTITLED Workfile: COURS:Untitle...| = || & |[s£3m E
i [UiewlPrnchbject] [PrintINamelFreeze] [EstimatelFnrecastlstatslResids] i
; Representations variance Matrix i
F
A Estimation Output
= A
4 Coefficient Labels
7 |
Actual-Fitted-Residual )
ARMA Structure...
Gradients and Derivatives k|
Covariance Matrix
Coefficient Diagnostics [ Scaled Coefficients
Residual Diagnostics L Confidence Intervals...
L Stability Diagnostics » Confidence Ellipse...
Label Variance Inflation Factors
Coefficient Variance Decomposition
Wald Test- Coefficient Restrictions...
Omitted Variables Test - Likelihood Ratio...
Redundant Yariables Test - Likelihood Ratic...
}ll\ Llntitledjl{ New Pager'[ Factor Breakpoint Test...
]
Bsaz 05 O (g 2l )il ladal) o8 W g ) QW) Jgadt W glay
= Equation: UNTITLED Workfile: COURS:Untitled 1\ ]2

[ViewlProchbjectl [PrintINameIFreezel [EstimateIForecastlStatslﬂesids]

Coefficient Confidence Intervals
Date: 01/16/26 Time: 22:15
Sample: 2001 2020

Included observations: 20

90% I 95% Cl 99% ClI
Variable Coefficient Low High Low High Low High
INCOME 0.595304 0482945 0707844 0.458855 0.731934 0407271  0.783517
INT_RATE -105.5298 -211.7463 (.6BEG58 -234 5012 2344148 -2832251 T216539
SAVINGS 0.076238 -0.175566  0.328042 -0.229510  0.381986 -0.345019  0.497485
C 1004.359 7546582 1933253 -123.5315 2132250 -549 6360 2558355
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9045 op i P 6 Jsdh ol agadt 2l O e %095 ay 0531y WL Joi oF e
v o8 By s Jaee Lok 2aad) e OF S %90 s 053y b Jod S Leny .0.73
L 0.49 5 -0.34 oy o Y1 bl agadl 2 i %099 a3 <0.68 5 -211.74
Jobas Jiz OF L3 %095 aal i wee 2132.25 5 -123.53 o st i ¢ € ol o
0 2l 0B 23U o przald 2l Lty (flasY) aggine o 05% 1iay 0 a0 d)) s ut ¥ 5l

Agla=Y Wsine ade e A5k oday 2095 4l dis Losuas (s aoldh) adl JI2 3 5yp0e
MY Bigd andall aysd). 6

T R T I 37 P W O R IV IR

View—residual diagnostics—  histogram-normality  test

El Equation: UNTITLED Workfile; COURS:Untitle..| = || & |[w3m|
[‘JiewIPrncIDbjed:] [PrintINameIFreeze] [EstimatelFnrecastIStatsIResids]

Representations
Estimation Output
Coefficient Labels

Actual-Fitted-Residual » nents
ARMA Structure... Std. Eror  tStatistc  Prob.
Gradients and Derivatives k
. : 0.064408 9.244045 0.0000
ST TRILER L I 6083824  -1734597 01020
. : _ 0144227 0.528596 0.6043
Coefficient Diagnostics Y| Ra2n477 1887724 00773
Residual Diagnostics » Correlogram - Q-statistics...
Stability Diagnostics k Correlogram Squared Residuals...
Label Histogram - Mormality Test
Log likelihood 1180302 Serial Correlation LM Test...
F-statistic B76.6362 Heteroskedasticity Tests...
Prob(F-statistic) 0.000000

77



Sl a1 IugY) a3 550

&w\wswﬁﬁ@uw

[ViewIPmcIObjectl [PlintINameIFleeze] [EstimatelFmecastlstatslﬁesids]

5
Series: Residuals
Sample 2001 2020

4 Observations 20

3 Mean 8.42e-13
Median 5.863966
Maximum 151.3830

2 Minimum -240.2557
5td. Dew. 94.93740
Skewness -0.551972

1 Kurtosis 3.195414

0 . . Jarque-Bera  1.047398

250 -200 -150 -100 -50 O 50 100 150 200 Probability  0.592326
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OK e & ¢ 0.0762379718752*1010  +  1004.35927535
3435.70 a s ¢l aadl) OF LomS5 (50 Lo aaiallg Joall dmlis (3 5k 5801 b Lol




Mwﬁfﬁ}d\ >

A N T e 1 I C N U PV R STl A 3
adsze Olalin Jis) 2 20230 20220 2027 20308 g o mldl pild ok 53 ol 0
Pe AL ey il iy g oldslall eds JloYs Al ol

Proc—structure/Resize current page




Sl a1 IugY) a3 550

View Pm-cl Dhjett] [ S.aveI SnapshutI Freeze[ Detanw-] [ Shuwl Fetch[ Sturel Delete] :;em] ‘

Rang Set Sample... Filter: *
Fam Order: Mame
B c Structure/Resize Current Page...
B re Append to Current Page..,
kA ¥
y Contract Current Page...
= yf Reshape Current Page 2
Copy/Extract from Current Page k

Sort Current Page...

Load Worlkfile Page ...
Save Current Page ...
Rename Current Page ...

Delete Current Page

Import k
Export 2
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Warkfile structure type Date spedfication
Dated - regular frequency Frequency: |Anr1ua|

Startdate: | 2001

P
End date: (2023[ )
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6]  Group: UNTITLED Workfile: COURS:Untitled1\ | = || & |[nf3ml
[‘u’imlecIDI}jeﬁ] [PrinthameIFrteze] |Defaurt V| [SMEIEdit+f—15mpl+f—lcumpare+j
INCOME| INT_RATE|  SAVINGS | |

2007 7700 30 1500 A
2008 5200 5.0 950
2009 8500 26 1650
2010 4500 5.6 850
2011 5200 35 800
2012 6100 40 950
2013 4800 5.2 1100
2014 7500 28 1200
2015 6200 31 1500
2016 4300 6.0 1300
2017 8200 25 1600
2018 5600 48 1000
2019 9100 20 1800
2020 4700 55 a00
2021 5000 5.9 1010
2022 5900 55 1200
2023 400 40

W

£ >
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const b LA axdsl) Aol vl Led s 3330 W glas alalall 3130 (3 335254 Forecast

OK s L baes (U Sold) ooV s -S5)

Forecast of
Equation: UNMTITLED

Series names

Series:

Forecast name: | consf

5.E. {optional): |

GARCH(optional):|

Forecast sample

| 20012023

Insert actuals for out-of-sample
a pl

observations

COMS

Method

Static forecast
(no dynamics in equation)

Coef uncertainty in 5.E. calc

Output
Graph:

Forecast evaluation

| Cancel |
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const aluloJb ol asla>Y olball

7,000
Ferecast: CONSF
A Actual: CONS
6,000 | . [ " Forecast sample: 2001 2023
! ," “‘ jl I| Included observations: 23
5,000 N1 | IR Root Mean Squared Error 5253354
( [ ) } ‘ ‘ \ Mean Absolute Error 74.80454
| £yl A / . Mean Abs. Percant Error  1,787757
4000 I X Vo . = A Theil Inequality Coaf. 0.010631
/ “ (‘ \ , ' \ Bias Proportion 0,000000
3,000 ( ‘." : \ Variance Proportion 0.001963
Covariance Proportion  0.998037
2,000 Theil U2 Coefficient 0.045012
02 04 06 08 10 12 14 16 18 20 22 Symmetric MAPE 1.786540

CONSF Actuals £2S.E

Actuals adad) @) o 3 1Sy 8,4 3530 0slll consf b ¢t (3 OF sl Gl v ) e
D 3gedld B 5y Byl )8 Jo Jy W cam) sgds 1) 8 JJaes o LS ol
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L[] Workfile: COURT 1
[:m proc Object] [ 52 & Series: CONSF Workfile: COURS:UntitledT\ [ = || 1 |[uE5u]
Range: 20012023 — [UiewlPrncIDbjectIPrnperties] [PrintINameIFreeze] Default W [SGrtIEditﬂ-ISmp
Sample: 2001 2023 —

2006 2812584 A
e 2007 5386 664

2008 3645187
kA consf ——
& income 2009 5916.627
& int rate 2010 3157.469
& resid 2011 3792.046
savings 2012 4286.572

2013 3397.359

2014 52(5.819

2015 4340 256

2016 3030.486

2017 5744.750

2018 3908.263

2019 5348.617

2020 3290.913

2021 3435706

2022 4023.258

2023 4476 626

L
< >

< }i Untitled | UntitledT | MNew Page |
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(lgzed) 55 X2 ¢ aakedl e X1 ctine a0 2087 Vi 1) bl sl S

(i of SS) T a2 X3

<) gheal) Y X1 X2 X3
1999 20 12 800 4
2000 25 11 900 8
2001 30 12 1000 6
2002 35 11 1100 7
2003 40 10 1200 5
2004 50 9 1300 9
2005 45 9 1400 10
2006 45 10 1500 11
2007 55 7 1600 16
2008 55 7 1700 13
2009 60 7 1800 14
2010 80 5 1900 17
2011 70 6 2000 12
2012 75 5 2100 18
2013 65 6 2200 15
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Ho:p=0.. (W VPR ) slat W) oy (313 b sy Y
Hi:p#0...... (M e ;ubw) slas V) oy (313 b)) Ay
t=1yt aul sra) 3 slos W g LYY Loles o2 P G
Durbin Watson Test 0suily— s slas .1

Durbin-Watson ogesly— s sbax] aad ghiw V) 2558 ,uis an Eviews by

ie2se o8 LS Osudly= )l sl Bt Al ag il Aol il AL 3 sle (Say

Crependent Wariable: ¥
Method: Least Squares
Date: 01/26/26 Time: 20.37
Sample: 20071 2020
Included observations: 20
Variable Coefficient Std. Error t-Statistic Prob.

x Z1.589449 0.3269142 58.48564 00000

c Z238.93801 24 T3663 9.660982 0.0000
R-squared 0.994765 Mean dependentvar 15894 2800
Adjusted R-squared 0994474 S.D. dependentwvar 519 2529
S.E. ofregression 38.5889818 Akaike info criteriaon 10.23893
Sum squared resid 26816.74 Schwarz criterion 10.323850
Log likelihood -100.38932 Hannan-Quwinn criter. 10 25836
F-statistic 3420.570 IDurbin—‘.“.fatsnn stat ‘1.¢ESDEIS|
Prob(F-statistic) 0000000

:@;\.’«"J\ 59b§

Lesime (e B b Agidh) Osuily—)ls Adlan] me LD dpgustl a5la>Y) &) as ) C\;;“ ] )
12U 5ol 3 e LSs ol Y)
slas W) o 315 DLyl damgy Y 4] S5l LS a2 e a8 Ogedly—pls sl dad <813 >
2l 315 Lol asmg Al i Mg (0 41 ) 2 e BT Osedlg— s sliam| a0 <813 >
k) Beo i) Flad dhall asdl jad) ) L g Lo sag clas Y1 oy
S @B Bl oy ) st Mg (4 AL 250) 2 o ST Osedly= )l sliam] Bad ST >
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odatd) el e OV s« DW =142 50081 iy s adlas] Ll Joad) o Lo
0.05 ng:.wl\ s Ognily 1y @)35 ij\:,- o dUL@.«w dz 9 dLL@Mw dl

k=1, n=20 ws ey dy = 1411 5 d; = 1.201 ans

:L}\:J\ Jj.\.%\ J:Q&:; o ois
Hou.'aé)&hu W'ﬁ&h&e Hy Jsd ddawe W‘ﬂ&ihu HOUB)&EM
[4-dy; 4] [4-dy; 4-d;] [dy; 4-dul [dy; du] [05 dyi]
[4-1.201 ; 4] [4-1.41 ; 4-1.20] [1.41 ;4-1.41] [1.20 ; 1.41] [0;1.20]
[2.8 ; 4] [2.59;2.8] [1.41;2.59] [1.20 ; 1.41] [0;1.20]

(1.41;2.59) Jmald oz 29 DW=1.42 55l 0gudly )5 wliax] L) Jgad) o Ly
sl 313 D)) gy Y ) Joi Ling )l B,dll o dikaie (3 a5 o
Jobs arey Ahall 2yl by dlae (3 w6 Rendl) odgs DW=2.85 a3lax) 203 S Lo
sV Ko 313 b)) e
Breusch-Godfrey Serial Correlation LM Test i1 .2
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ey s ol (Say LY s pdsiey e oY= 3 Durbin-Watson  oseily— s
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Ho:py = =pm =0
Hl:pl F e ipm #* 0

Breusch-Godfrey Serial jLas aliscal slas Y1 o 313 Loyl sy oo S

D Sls e sl 310 ) e 23sed) pai5 any Eviews 3 Correlation LM Test

View— Residual Diagnostics — Serial Correlation LM Test

o

=] Equation: UNTITLED Workfile: COURS:Untitled\ | = || & [[nt3m]

Representations

Estimation Cutput

TR TI O T O I T . L - |

Covariance Matrix

[UiewlPrncIDbject] [P‘rintl NameIFreeze] [EstimateanrecastI Statslﬂesids]

Coefficient Labels

Actual-Fitted-Residual *

ARMA Structure... Std. Eror  t-Statistc  Prob.
Gradients and Derivatives r

0.369142 58.48564 0.0000
2473663 9.660982 0.0000

Coefficient Diagnostics *| Mean denendentvar 1594 800
Residual Diagnostics J Correlogram - O-statistics...
Stability Diagnostics k Correlogram Squared Residuals...
Label Histogram - Mormality Test

Prob(F-statistic)

0.000000 Serial Correlation LM Test...

Heteroskedasticity Tests...

A B et 3 cds @) (lags ) wls ) sas wad e Cllayy S5 ey 560 W gl

Bpall 3 g 92 LS (@b 2 5 1 See) sl dlly laaladl sas e ol ol W Lol

Lags to indude: | 2|

ey

ZcUJT
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e ol day Sae 2 oSy W 3l LYY et 3 ey @) (Jags) wles i sae il sy
=Y aailly LIM Test Statistic [LasV) slas dad @ e s S B W el OK

p-value

(=] Equation: UNTITLED Workfile: COURS:Untitled\ | = || & || wE3m|
[ViewIProcIDbject] [PrinthamElFreeze] [EstimatelForecastlStatisesids]

Breusch-Godfrey Serial Correlation LM Test: -
FHull hypothesis: Mo serial correlation at up to 2 lags
F-statistic 0200109 Prob. F(2,16) 0.8207
CObs*R-squared 0423283062 Prob. Chi-Square(2) 0.7835
Test Equation:
Drependent Variable: RESID
Method: Least Squares
Drate: O1/26/26 Time: 21:10
Sample: 2001 2020
Included observations: 20
Presample missing value lagged residuals setto zero.

Wariable Coefficient Std. Error t-Statistic Prob.

x -0.011757 0.2858288 -0.030279 0.9762
c 0. 727035 2598826 0.027976 0.9780

RESID-1) 0. 150437 0. 250140 0601412 05560

RESID(-2) 0.025485 0.253587 0100497 09212
R-squared 0.024402 Mean dependent var -5.14E-14
Adjusted R-squared -0.158521 S 0. dependent var AT 56870
S.E. ofregression 40 436932 Akaike info criterion 10 41422
Sum squared resid Z26162.32 Schwarz criterion 1061337
Log likelinood -100.1422  Hannan-Ciuinn criter. 10.45310
F-statistic 0.133406 Durbin-Watson stat 1.720462
Prob{F-statistic) 0. 938728 "

:@‘L‘&S\ B;bs

Sy dgaall dus ) abs (53l 0.05) ANW s oo BT p-value sl acdl colsis)
Ao ) L AV (st o ST p-valie a1 and) colSi3) Ll L Sl (3 313 byl s
Lﬁ';‘ﬁ"'“ < L}\'J b)) S99 pom griT) iy ,4.0])

3 Breusch-Godfrey Serial Correlation LM Test Lz o)) we :dla>Se

=

syl isla>Y Oty e e U Eviews
o BW R sl Lelee ¢ Obscolled sae 0y e ez LM (Obs™R?) as5taxY)
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o Adgdl a1 &gl A5l Y1 1S gl (adgad) 2edl Lsd Chi-Square ws-¢lS iy
gl dup 4

db WY SV el 3 sl B3 355y paee ) aoem 050 Ledie pisns 2SS F sl
Agenst) Al COS b (dgudl Al ud (3 i (g o deam pg A s lasY)
Ayl ol 15 b e

S b iedl L LS (0,05 o ;ST0.82 olus iud & sl aflax=Y1 edl il 5ow &
o 313 DL A Y 8 Jsiiy Apdall il i ey 0.05 6 18T 0.78 (g5las as

Heteroskedasticity ! jw\é aue—2

G g L pal) o b e SV 2356 (3 ( BIsd) Adlsiall a1 s OF gm cpldl ld pas
S e aSW daasdd SV e i) domgs b)Y 3 Rl L ol 2
ey White  jLesly Breusch-Pagan-Godfrey et il ST ol [old aae

o3 L =Yy ARCH (Autoregressive Conditional Heteroskedasticity)
FAUWSTLsY oles b S slas W ) (il (S 1 Gl 350
Hy: (J,L?:J\ uu) bt s 13 Bl
Hy: (J,L.:J\ o quﬁ) srilonie L5 I3 3l
ARCH (Autoregressive Conditional Heteroskedasticity) 1.1
etz say AV 230 (Ble) Edleiall sles Y1 3l GOl pde e GraSU pusay
G e e e 3 gy s e By S e 1) g (48 e ) ey
& el
ang Eviews by 3 ARCH Test jlast plascnt clas Y1 cp g5 bl sy oo S
D Bl e il 360 ) Jax dsedl

View— Residual Diagnostics — Heteroskedasticity Test
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(=] Equation: UNTITLED Workfile: COURS:Untitled\ | = || & ||

[ViewlPrucIDbject] [PrintINamelFreeze] [EstimatelFurecastIStatsIResids]
Representations
Estimation Output
Coefficient Labels
Actual-Fitted-Residual k
ARMA Structure... Std.Error  t-Statistic  Prob.
Gradients and Derivatives k
c . Matri 0.369142 58.48564 0.0000
ovaniance Matrix 2473663  9.660982  0.0000

Coefficient Diagnostics *| Mean denendentvar 15484 800
Residual Diagnostics J Correlogram - O-statistics...
Stability Diagnostics L Correlogram Squared Residuals...
Label Histogram - Mormality Test

Prob(F-siatistic) 0.000000 Serial Correlation LM Test...

Heteroskedasticity Tests...

Al LTl ods 3 ARCH. jlas) say sVl g i oo bl ogall Sl mpe W gl
150 L gamtl) Lgaldsizal oz g 2Ll el il sae ) w25 gy Lags ol sue sl L
SV (lars 3) 2l wlpd) ods 3 elas Y1 Slaye o dazn 2L (s sy Ll ol

Slsd) e Lot dazay S plal) OITI3) Lo i SBT ) iy My e plls” Lag=1 12

Spedfication
Test type:

Breusch-Pagan-Godfrey
Harvey

Glei'ser

White
Custom Test Wizard...

(8L an Ll sl s

Dependent variable; RESID ™2

The ARCH Test regresses the squared
residuals on lagged squared residuals
and a constant,

Mumber of lags:
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Oy Ol e 9d &) @l W s OK e baal)

Z3sedl o W R bl Jolae 3 Obseotles sae 0o etz (Obs™R?) astaxy)
—GS my e A 2 S e e Sl 05 s ols ple S Llisaaad S el
B )l o Agld) e B &gl BSlam Y1 COST g cadgad it asd Chi-Square a5
i

WY VW el @ bail B 35y e ) e 060 Lot pasad 3SGOS0 Fooaglasy)
iilaY) Ol adgud) Al Lad & i s e e g B By LWl G dsB
L agline w5l pdlas Y1 ST o (VU Jane 39 L)) Bopd) Wi Adeadl e B A gt
Mo o Ggal) o OIS S (il

(=] Equation: UNTITLED Workfile: COURS:Untitled\ | = || & |jnt3m|
[‘JiewlecIDbject] [PrintINamelFreezE] [EstimatelFnrecastlStatisesids]

Heteroskedasticity Test: ARCH ~
F-statistic 0.018081 Prob. F(1,17) 0.8946
Obs*R-squared 0.020186 Prob. Chi-Square(1) 0.8870
Test Equation:
Dependent Variable: RESIDM2
Method: Least Squares
Date: 01/26/26 Time: 21:24
Sample (adjusted): 2002 2020
Included observations: 19 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
C 998.0406 5232867 1.907254 0.0735

RESIDM2(-1) 0.026377 0196167 0134464 0.8946
R-squared 0.001062 Mean dependentvar 1035264
Adjusted R-squared -0.057699 35.0. dependent var 1882107
S.E. of regression 1935.643 Akaike info criterion 18.07357
Sum squared resid G3694160 Schwarz criterion 18.17293
Log likelihood -169.6989 Hannan-Qwinn criter. 18.080349 W

:@‘L’&S\ 59\;5
il aed L LS 0.05 o ST 0.89 olus id) tsndtt Ala=Y) aadl Ll o 2

Sl 13 el O Jskiy dpaall )l Lk ey 0.03 e 18T 0.88 (golus g o g
ARCH 5t Ol Js 5f bl s s ol 5 Sled) 0bs ol 51 wilnse
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White Test culy ol .2

Pl ol ol pde e (naSUy QY] 23U (3l S pde e (naSU ST sa sy
Jb a5 mdgadl ol dmg G ABL Slsbit) ki o Eviews b, 3White Test e

View— Residual Diagnostics — Heteroskedasticity Test

Include L1 ol asls OF g Lmg AU ada (3 culy Jlas) gag SLas V) g 5l G5 U

(b b mose 8 LS sse e White Cross Terms

Spedfication

Test type:

Breusch-Pagan-Godfrey Dependent variable: RESID"2
Harvey

Glejser The White Test regresses the squared
ARCH residuals on the cross product of the

ariginal regressors and a constant,
Custom Test Wizard. ..

[ ]indude White cross terms

| oK | | Cancel |

AU el e il W elas OK e sl uw
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[=] Equation: UNTITLED Workfile: COURS:Untitle... | = | & |{nE3m|
[‘JiewlPrncIDbjectl [PrinthameIFreeze] [EstimatelFﬂrecastIStatsIRESids]

Heternskedastici’w Test White
Mull hypothesis: Homoskedasticity

F-statistic 6.748041 Prob. F(1,18) 0.01a82
Obs*R-squared 5.453384 Prob. Chi-Square(1) 0.0185
Scaled explained S5 6.086014 Prob. Chi-Square(1) 0.0135
Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 01/26/26 Time: 21:33
Sample: 2001 2020

Included observations: 20

Wariable Coefficient Std. Error t-Statistic Prob.

C 3122 356 a819.0484 3812176 0.0013

Wz -0.386731 0152724  -2597699 0.0182
R-squared 0272670 Mean dependent var 1340837
Adjusted R-squared 0.232262 S.D. dependentvar 2285474
S.E. of regression 2002547  Akaike info criterion 18.13687
Sum squared resid 72183484 Schwarz criterion 18.23644
Log likelihood -179.3687  Hannan-Cluinn criter. 18.15630
F-statistic G6.748041 Durbin-Watson stat 2155138
Prob(F-statistic) 0.018187

il 513

Sb wy aael il 2is (53l 0.05) AV st o B3l p-value alasY) acd) cols1)

Ao i b AV St 0 ST p-value gl aad) ol 13 Wl L uldl L6l aie dag

ol Wl Sle oL i 54000

o9 ol il Y ) BLoYL LYl e w5 e W6 dSlas] sexg Lad iSOl
Sl o bl [tz vy Jaal) i) Sl b £ 502 5 29 Scaled Explained SS

B8 s LasObs*R—squared  aslas) cils13) ahay a5lax (S pusandy Jaib nill dn )

il 3g Jom HeSs Hls 065 Las of Bsige pé ol Lgud

eV aend L LS 0.05 0 151 0.01 olus o gl BJlasY) aedl Ll 5o &

Scaled J sl lee=V1 2l ) L7 0.05 o 51 0.01 (goles auy U 2pestd
5 s Sl of ey sl 20,8 b5 aey 0.05 o 51 0.01 (s5lsExplained SS

(k) e 8
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i) L LS (0,01 o 8T 0.018 ols it B st allex Y1 ) o) o L 1dla>Se
bt AV aed) L LS 0.01 e 8T 0.019 olos oy I apedtl 2l
s O sty aeall 2o i) L ey 0.01 s 57 0.013 (55ls Scaled Explained SS

%.1 Ayl (Sotas Lo juilmie pls I3

Normality test 3isll aall aysdl-3

Sms Slo i) Sty Olpaad) B Sl wlul Sl g Ll Y 3 Sl bl
o (awsd) aadl) ol Jom Jlaze Sy djon 0050 OF it Slsd) o8 OF sl ndal) il
Jio Gb sue plasaal el el s e 2281 S EVIEWS w3 b ()lne B2

e oo ST LY SVl gl )
Jarque—Bera Test—5,> ylas1.1

Mo ety el apjol) s IENT 2308 (3 Bl ST L LY pusery Jlas] lasl gag
fsd s bl cilSTI3 Lol kurtosis  abadly skewness flll oo e L)

0 o U neal ol Lemdsn @) el pp o UG OF (g ebjidly L) OB (el

3 o by
AU LYl Sls b S ) sl s Bled) OS5 Lo LY
HO: &5'.:.,]43\ ijﬂ‘cdg;;\ﬁ"j‘
Hy: oold) sl a1

=br & Jarque-Bera Test -l et alasanl, Sl ekl el e S

i Dls e ) B0 L) e 3 gedl puE dmg Com 3L Olsbd) i a5 Eviews

View— Residual Diagnostics — histogram-normality test
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quation: UN Workfile: COURS:Untitle
[Viml Prucl Dbject] [ PrintI Mamel Freeze] [ Estimatel Furer.astl Etatsl Resids]

® Series: Residuals
7 Sample 2001 2020
6 Observations 20
5 Mean -5.14e-14
4 Median -2.049720
Maximum B9.97728
3 Minimum -34.53834
Std. Dev. 37.36870
2 Skewness 0.254224
1 Kurtosis 3.760035
0 - --- larque-Bera  0.656280
100 -75 =50 -25 ] 25 50 75 100
Probahility 0.705786

el g1 3
Ob &9 dgaall dus il ass (35l 0.05) VW Gstmn oo B p-value alasY i) cols1)
a2l i VA Gstme e xST p-value sl it COS15) Wl Lk g8 Y Gl
Lneb £595 sl O B dyaal
igaal) o il i amy (0.05 o ;ST0.70 olus [l U & pad) alansV) ded)) L) 5o &
csradl) i) w3l Of Jsiig

Ramsey Reset Test Jiu1 S et —4

Wb I ISCedl g5 G n Bl 300l el o i Rl (e Bme (3 LY L ey
LA SN 2 pie AU e 3l Y ol Gl 23sed) OF oy JLas V1 s 0B 51 a3 90
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View— Stability Diagnostics — Ramsey Reset Test

= Equation: UNTITLED Workfile: COURS:Untitled\ ===
[UiewlPrucIDbject] [PrintINameIFreeze] [Estimate[FurecastIStats]Resids]

Representations

Estimation Output

Coefficient Labels
Actual-Fitted-Residual »
ARMA Structure... Std. Emor  tStatistic  Prob.
Gradients and Derivatives »
c . Matri 0.369142 58.4B8564 0.0000
ovariance Matrix 2473663  9.660982  0.0000
Coefficient Diagnostics | Mean dependentvar 1594.200
Residual Diagnostics v| S.D. dependentwvar 519.2529
Stability Diagnostics [ Chow Breakpoint Test..,
Label Quandt-Andrews Breakpoint Test...
Probi(F-statistic) 0.000000 Multiple Breakpoint Test...
Chow Forecast Test...
Ramsey RESET Test...

Recursive Estimates (OLS only) ...

Leverage Plots...

Influence Statistics...

8ydill 39udl sae dad Lgd sud AU 3L LW gles

Mumber of fitted terms:
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DYl s 3080 W el Ok e Lariai aay

= Equation: UNTITLED Workfile: COURS:Untitled\ =0 =R
[‘JiewlProc]Dbject] [PrintINameIFreeze] [EstimatelForecastlStatsIResids]

Ramsey RESET Test i ~
Equation: UNTITLED

Omitted Variables: Squares of fitted values

Specification: ¥ X C

Value df Probability
t-statistic 2178083 17 0.0438
F-statistic 4. 744046 (1, 17) 0.0438
Likelihood ratio 4 922533 1 0.0265
F-test summary:

Sum of 3q. df Mean Squares

Test 35R 5850791 1 5850791
Restricted 3SR 26816.74 18 1429.8149
Unrestricted 3SR 20865.95 17 1233.291
LR test summary:

Value
Restricted LogL -100.3893
Unrestricted LogL -87.892800
Unrestricted Test Equation:
Dependent Variable: ¥
Method: Least Squares
Date: 01/26/26 Time: 22:21
Sample: 2001 2020
Included observations: 20 W

:@‘\:&j\ 59b§

g agaall anp il jze5 (53le 0.05) dNW Ggtn oo BT p-value b1 aed) cols13)
e 8 zgedd JI) Kl 0L Jgis 5F I 3 o) pte St gy &l a5y 3Ll 20004
JSad ob ay aie) do i s VA g o0 ST p-value adlesV) aedl colsTi) L
e el )

i gedt] Blez= V) de ) L) LS 0.05 - 181 0.04 cissnd 2sud) aJlo=V) aad)) L) o e
s Likelihood ratio J st a1 aedll bl Ls™0.05 - 51 0.04 olus 2
Joda p Sl Z3sacld Jl) (K20 OF sy ajdal) 2o il jas 5 ey 0.05 0 570,02
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S SVl ol 06 (3 5 251 (3 506U @ 8uall sl sue e pn Wl @ sl
Jss 3 e 55 JLikelihood ratio o e o IS0 sl a1 i)l Lo b oty im
i) gt Bl aed) e g aall aus ) b, of

i) Ll LS 0.01 0 ST 0.04 cossnd wgud) Adla=V) andl L) e L& 12 Ao
3 asedl WbV ied L WS 0.01 o ST 0.04 ols aud gl aJlaY)
I Sl o Jsiig agpiall iz, dl) L ay 0.01 0 1T 0.02 ylus Likelihood ratio
%01 #giall (Stun s Jpsia bl 350l

(o suadl jles1—5

05 Lo saad) V) 31 (3 wud s o Multicollinearity ot sasd) 5f #535)
s 35l 3 Independent Variables alinli wipgall o T of (ol 0 558 D3yl s
Dependent ol sl olpad byens 3 alstize zged) (3 alinnd) Sl jan 055 T
& Al Bb sae plisanl bl AoV i e S Ss Eviews ity 3 Variable
Correlation Matrix bV @855 |U< .1
bl 5 @) i) ol sud oLl e gif o)) Workfile fai ), mk psh Ledis o
Dl 2ld)l e Open as group  aldsaal Lemay pss 5,0 6V 0 e 2 4
View— Covariance Analysis — Correlation Matrix

o 2193 3y Jloam) d) et Mgd =1 5T T e a3 alinndd i) BL3YY elas o ootrg 13)
- b))

Jee >
S () ) ) ag dlines Olpane 4 me (b mb e e 0580 sdate 358 Ll o8
izl Slpadll oda o Jas 33 s O3] Bme Jorl e c(gylondl) Aai V) ¢ ongSH BLYI (V)
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[6 Group: UNTITLED Workfile: UNTITLED:... | = || & |||
[‘JiewlecIDbject] [PrintINamEIFreezE] [SEmpIEISheetIStatSISpec]
Correlation
GDP GOV OPM WAGES
GDP 1.000000 0972916 0564073 0972049 &
GOV 0972916 1.000000 0554976 0.964941

OPM 0.564073 0.554976 1.000000 0.440096
WAGES 0972049 0.964941 0.440096 1.000000 v

:é\:&h 8;\)5

LUV Joles Y (asS B o Jla) 21 sl e IS 0 s BLo) gy 251800 Jod S
G?L:j\ e gla:- bl Se>g Jjﬂ\ Ug.&:\.«fcl o LAy e Loy dadi e dad ) 0.9729 Salws L
oy o Anki e s 0.9720 ooy Logis DL Jolan 0F 281 AU e QY1 L

o

Logir DIV Jolae OY 22 W 2l e oS BLEY) Gy o bU3)) sy Ll Jsil) S LS
T e sy oy aniie e 29 0.964 (o5l

b pad falas Cpans DA saadl) ASCin sgrg pde of Semg e ST

Variance Inflation Factor (VIF) ol gsvias Jalas .2

VIF>10a.3 o513 « VIF = T D AW Al plasaal Jites pane (SO ales o3
e PSHly e bl o 752 Slgs (VIF>5 puscy e dlin)
o geas Jalas Olud LY Al >

Tised) 25 day EVIEWS w3 ol oieas ol plasizal k) 2V S e (28U
e A osSA GLEY (LY ) Sl e IS e Sl b ka8 Wlaal) gy ey
D Sla e ) 560 ) i i ol gl Fliis Yl

View— Coefficient Diagnostics — Variance Inflation Factors (VIFs)

Pk L mose sa LS ol W gl
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[=] Equation: UNTITLED Workfile: UNTITLE...| = || & |5 |
[‘JiewlecIDbject] [PrinthameIFreeze] [EstimatelFnrecastIStatisesids]

Variance Inflation Factars
Date: 04/04/26 Time: 1534
Sample: 1980 2017
Included observations: 38

Coeficient Uncentered = Centered

Wariable WVariance YIF WIF
GDP 6.03E-15 FG.31588 3496843
GOV 1.69E-07 39.40839 23.45992

WAGES 3.70E-09 135.7987 33.00042
OPM 1.43E+08 74.00411 2335743

C 8. 74E+11 133.5728 MA

:&ﬂ.:d\ 5;\}3
ag 10 o 3 aed 29 2.33 (s5bs OPN g)lndl AtV e 2db VIF 2 0 L3
saadl Ui e gla V) @) Wil Sl 3L we Lk Lo o el e 0L sd) e

(2
wag 10 o 58T 2933 53496 523,45 (g5les olpaadl U 4t VIF a3 0F >3 Ly
233 ¢ GDP UL st « GOV oS LY i olaned) ot saadl 1lSCen sy Joill Ss

st e g2 2 WAGES

ot @ Jalas Clud- LW Ag k)l
‘3.5’:\ B 2y ks Olpas 4 & (Ol dlaall) L &b s e OsSy sdaze 3 Ll ok
sda o o sdar Slin 0TI Bme ol e cylndl AlaiiV) ¢ S BLEYY e Y A (L)

L;L (0 o o JL;J\ (S Jolas f\mp el ol sl
Jolas o @ panaS” Jlal 1 ) Ly bt aliend) Sladdl n S5 2300l a5 -
1
S Z3sadl 3 il Jales 52 R? e VIF = Ty dauly bl w3z
o o @ i) Slpadll U e ) el 5 IS8 i Sy 5 IS Ak a -
Lnt ool Jo ot 10Say VIF
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OPN WAGES GOV GDP Sl gk ) ) sl
(azdl

0.571 0.969 0.957 0.971 R? i3

2.33 33.00 23.45 34.96 VIF .8

2)-\.5.&\ CD}@J‘ ‘;3 Z\,!ai-\ O@W\ LYY m o M >

RFRE RN P ARCIPESNINE RS ey Ui

(R o) o o) Lgadr) b iaze ] wii M) bl BLEYI s olpadl) Ld
Ball o o ) of SUL e b e -
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Wagzy oo Gholl
B Slpne Bl — | gl Blgll gldt o)t | (Correlation blsy¥i idgias — | oy Lo B 392 bl 3 L OB S
Tisdl BYle 1 iy dod matrix) Uil Ol piel Ul dakedll | (Multicollinearity)
olalell sus sy — | ST gi(outliers) | Al Olpdl g b jlad) ol — Laa )t Jushidt
VIF padl osuas Jolas Clu &
JS O G dsh | Sisd gl feked) Durbin-Watson Lzl — | ded on LB 3579 | Judludl Sy S by
sl @ skl gl | ol derge pils gl LM (Lagrange ,ls\ — | dedyt ol 3 sualzd) s ) (Autocorrelation)
S Ustaald Y | Slwalall oy e Multiplier) t—1031 & aaLzd
plsul Y clz) | Bledd Ll fared) White jLs1 — SN s § s dabail) L) b b pus
Sleyleglll | LS gl Gl gl Goldfeld-Quandt,lz1 — o s (Heteroscedasticity)
oo Sldalil) esd
et J) Sl
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6 o5y el o f

SPIT 5 o5 o) Dbl Jlaazal

ol S AV SW saadl Y aslee 5 L1
Sl el gl sl 2
ool Ll Samtes ol L5 Wl ) 3

144 k=3 ;n=15 5 0.05 aee) cpile plas) Siomtns Sloll Gl LY sl 4
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CS3] Log Aall Al Ane b o Vol il (09,01 n chisliasi) 38l (f ol LIE (3 el LS
(o) a8 PN ST el ) LE Al 15 OF sm ple old) sgmgs oy ple old) o (o5f
05 o eeed) (S8 el pe ped) sl e Sy alam Y s e 3l (S i L s
¥ &) ey (Stationary Time Series) siies ios) LS tiasll o) o s
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T3 Cial Oy (i) am O b gl paidl ell) Slaadly gl LY sud BY aulld

cands e aledid) il ol e Sl i
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Jx.é L dlsze o llas ji ccw\j L}JLJ jT Shelas oL (P J.@_la_i A3y LUAJ',S\ 95 L@.ia...ej:ﬁ R gé‘“

s Mg o)) 093 5L A dadl Ales oz b e afle>Y) Lpailas

s BT ol Lo Walgzas (3 8 n clSTI3) Lo it (9,01 n e sty ks 6T Bl is
i o2l BY dlal 5ol ol ol o JoY1 3,4 e ¢ (Differencing)dy s o)) Ax: 325
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Ve = QYp_q + & ol oldVly ot adt 0y S None Js¥1 #3501 -

Ve = QY1 + €+ & codl a5 bl e S Intercept gl z3sadl -

Dl oldYly culd) ad) ae S Trend and intercept e 2350 -

YVt =®yt_1+C+bt+€t

s koW AL 0L U585 2,00 20,400 23 e & (s 80 ) oL e SIS ¢
[(0) Jio iyt 3 alelSan of ssnadl (3
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e
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I(1) da¥0 i)t o/ (3 alalSae of JsV1 G800 (3 8 atunn ahedd) OF Jsi (Lesd 3,000
e Lo oty O of Banes pd W 3Ll 0L oY1 Syl andkod B il Sllast o gbl 13)
den & akoWl Al a5l By al Al Ol psi (L 2all 2o,dl) Jsd &) it e BY)
AL BN 3lel) (o By dyylan ) s
Ob st (3O 3Ll pendk Led Bpjdall B0 )dll (23, &) Bt 2511 DBy dl) alder ilSA 3
[(2) 2l 2yl /3 alelan 5T 3l 3,41 (3 8, 80ne 2l
W Gl @ 5T JaV G 3 ol sl & Bt 0SS Sl (lans 3Le
iyjalt Bl by 5 Jpd 2l .1
DY (Prob value) apesd) adlaes V) 2l U (3 (e p8 dldl) B0 20400 Jod o2
Wl 2zl J5d o sl e Sy L (10%, 5%, 190) apall Sbges o x5 ADF
Slgias o 31 ADF JLsY  (Prob value) apes il aed) > (3 (5,800 dlulo))
(10%, 5%, 1%) 25l
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iJoldl aadll o STADE, (Lo gt dad)) Il (3 (3htas pé aludid)) 3000 3004 Jss o2
Wl 2o, Al U5 02 ST (e Sy (|JADF,| < |ADFy|) st ADFy oY i b of
ADF; LY i b gl adeadl aadll oo BTADF, [LesY agestl aad)) a3 (380 alulol)

(IADF;| > |ADFl) 5

P9 (S sl s Je. 2

ke ADF jles) 5.bs Jold dncome sl i aold ) ol b S

L)
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Josey]
4800
5600
4300
6900
6200
4000
7700
5200
8500
4500

L)
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

=
5200
6100
4800
7500
6800
4300
8200
5600
9100
4700

D ¢ ) i EVIews zaby 3 Income jazall ds) dhlod) aylaca aalys ol e

View— Unit Root Tests — Standard Unit Root Test
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SpreadSheet
Graph...

Descriptive Statistics & Tests
One-Way Tabulation...
Duplicate Observations

Correlogram...

Loeng-run Variance...

» iews addins\lsunit=clipboard=:x3

Unit Root Tests
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EDS Independence Test...
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Wavelet Analysis

Label
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Seasonal Unit Root Test...
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Ao 1 St gy st sl s bl yg8)

Akl aylanal oy T s 8y Level juf ¢ Augmented Dickey-Fuller jls 12
Automatic gty ne WUL sla)l 23 o Jl O LadW) o ¢ cgsnadl @ T 2oV
J2W ag m3sadl 5k ¢ (AIC Joe 5 Jlas Ll (S0) SIC jLes (o selection

AW ol sl W ek ok e bz ¢ Trend and intercept Wl z3sadl a e

& Series: INCOME Workfile: COURS:Untitled 1Y = || L=

[UiewlPrncl DbjectIP'rnperties] [Printlhlamel Freeze] [Sample[GeanSfMats

Augmented Dickey-Fuller Unit Root Test on+HCOME

Mull Hypothesis: INCOME has a unit root ~

Exogenous: Constant, Linear Trend

Lag Length: 6 (Automatic - based on SI1C, maxlag=7)

Augmented Dickey-Fuller test statistic [3.‘148068' 0.1293
Test critical values: 1% level -4 BEY883

5% level -3.733200

10% level -3.310349 N

*Mackinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 16

Augmented Dickey-Fuller Test Equation

Dependent Variable: D{INCOME)
Method: Least Squares & B ol Ugust ADF, idla>)
Date: 01/31/26 Time: 18:01 )
Sample (adjusted): 2008 2023 dygiadl Ol g
Included observations: 16 after adjustments W

@‘L:.J\ 8;\}

o ST o9 0129 ols ADFE jLas¥ (Prob value) wsdt a1 aud) of Lmd
sy ydx e d alelld) OF Uiy a0l 2z dl L 131 (10%, 5%, 1%) a0all ol stes
Byt o) GR3

DY o add) i e ST a9 =314 ool ADF, s s 20l OF L3
2 SV g el OV apall Slges e U e -3.31; -3.73; -4.66 T ADF,
(L sl




Ao 1 St gy st sl s bl yg8)

Ao A ol adgadkt il e BT mg kbl il 3,14 ols ADF, LY sl a0dll OF Lol
5 wiay gl lbsies e Ul e 3315 3.73; 4.66 s aalall 1il ADF, LY
o) &Y (s o (29 By i o (593 Al O Joiy i)l 44

|ADF, = —3.14| = 3.14 < |ADF, = —3.31| = 3.31

|ADF, = —3.14| = 3.14 < |ADF;, = =3.73| =3.73

|ADF, = —3.14| = 3.14 < |ADF; = —4.66| = 4.66

sda (3 Sy o o LY s (ple oLl bl sgmg o) G Z3sadl (3 s p 2l 0T L
F Ul e ol SL Sy dntercept (xblill spmy w) (U z3gadl jldy 30l a3
W ol sl W el ok Lo bas

],

M Series: INCOME Workfile: COURS:Untitled 1\ = || (=

[UiewlecIDbjectlPmperties] [PrintINamelFreeze] [SHmpW GraphIStat!

Augmented Dickey-Fuller Unit BoatTEst on INCOME
- A
Mull Hypothesis: INCOME has a unit root

Exogenous: Caonstant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

|

t-Statistic F'rnb.*/

-—
Augmented Dickey-Fuller test statistic -7.313840 0.0000
Test critical values: 1% level -3.769597
5% level -3.004861 \
10% level -2.642242 \

*Mackinnon (1996) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DIMNCOME)

o

Method: Least Squares G . a0
Date: 01/31/26 Time: 21:44 s drh) ol gt ADF e
Sample (adjusted): 2002 2023 Ggaal) Sl
Included observations: 22 after adjustments W

&;L‘&“ o;\JS

o B 29 0.000 ol ADF L2y (Prob value) st aflae=Y audl of Lol
S Je et Y kel O Jsig a il an iz 131 (10%, 5%, 19%0) asal) ol g

SJ.Z.’;M.A thj S.b—j
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DY b g adedt a e B 2y =731 ools ADF, [l 20 aadl) OF Lo
3 S en iall O3Y) el wlgies we Ll L -2.64; -3.00; -3.76 I ADF,;
(2L slaed)
o Ao ol e ST ag walll) Al 7.31 (g5l ADF, JlasY st 20dll OF o>
Slsten ke s Lo 2.64; 3.005 3.76 0 55T (ol aallell aadly ADFy LY i b
ol &Y i ag sy e e (65 Y ALl O Joiig Apdall 2o i) a5 4y & giall

|ADF, = —=7.31| = 7.31 > |ADF, = —3.76| = 3.76

|ADF, = —=7.31| = 7.31 > |ADF;, = —3.00] = 3.00

|ADF, = —=7.31| = 7.31 > |ADF, = —2.64| = 2.64
pa B eda (3 8y i r L V1 s (56 sy ) U migedl (3 s k) b
F Ul e ohldl U Sy INOne (pladt oldVls coldl ad) 0) JoVI =390l jliy 2350l
s L) QL?,;,_U W ek ok Jo boaws

M Series: INCOME Workfile: COURS:Untitled 1%, = |[-=
[‘u"lewlPrncIDbJectIPrnpertles] [PrlnthameIFreeze] [SampIeIGeanEhe ph Stat:
Augmented Dickey-Fuller Unit RootWE

Mull Hypothesis: INCOME has a unit root —

Exogenous: Mone
Lag Length: 4 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

’/
Augmented Dickey-Fuller fest statistic 0.208521 0.7351
Test critical values: 1% level -2 6997689

5% level -1.961409
10% level —1.605510\

*Mackinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

L o 3| ji gustl ADFt ddla>|
Augmented Dickey-Fuller Test Equation Dbkl b ax
Dependent Variable: D{INCOME) Q}A by
Method: Least Squares

Date: 013126 Time: 22:08

Sample (adjusted): 2006 2023

Included observations: 18 after adjustments o




gl ) gy sl Alys tagladl gl

! Bs1
Slstes o ST 29 0.73 g5ls ADF jLas¥(Prob value) st 2tz of L
o) (B 8k e (s5d Al OF Jsig 1,0 22, d) L5 131 (10%, 5%, 190) a5l
5 Rlwms
DY a1 g adgad) all e i ST g 0.20 oles ADF, LY gl aadl) OF LS
Bl Slhsies e sl Ao —1.604; -1.96; -2.69 T ADF,
B A ol adgadkt il e BT ag ailll 203l 0.20 oles ADF, jlasY sl a0dll OF Lol
aing Bl Slsies e JIl Lo 1,605 1.96; 2.69 . 5 o 2kl a0 dly ADF, ey
Tl &Y (Bt o) 2y By il e (g5 ALkl 0L oy k0l Bt dl) b s

|ADF, = 0.20| = 0.20 < |ADF, = —2.69| = 2.69

|ADF, = 0.20| = 0.20 < |ADF; = —1.96| = 1.96

|ADF. = 0.20| = 0.20 < |ADF; = —1.60| = 1.60
A5 Aol
28 Bl Loy S Koo Ll dbaaly )l e 2o bl e i) jlas) ) de
28 Ay by o o (g9 Al WL jaal) 3o i) J o Lag @ 5Vl SIW 3 5adl) 8 jixs
B o o LYl aale] @ oY1 Byl Aled ) Lehisd o B Lkad 2i b Ladl (5 xns
rok WS Ist difference Ll 50 edn (3 Sy a8l lsbed) a8 a5 (s 5

Unit Root Test n

Test type
Wi a o 3.&.3 )w‘ i )b‘g Augmented Dickey-Fuller L
:\g. \’.a...»"" Ny (TN : Test for unit rootin Lag length
‘5\5 ) ’ "} O Lewvel (@) Automatic selection:
hwdd J}ig\ Q@jjﬁ\ A (®) 1st difference = :

() 2 difference Schwarz Info Criterion LY

S\za ugf.‘j income }).#L\ Maximum lags: | 7

Indude in test egquation
d(income) ) Imtercept
(@) Trend and intercept

— ) User specified: 1
L) Mone
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Ao 1 St gy st sl s bl yg8)

oo Wl g oy Ist difference £ ¢ Augmented Dickey-Fuller =y
bl e WL oY) By ool OF LYl e & (L) SBgdl @ Al a)anl
Trend and e z3sadl o sl JadW) ag 235adl g5 ¢ Automatic selection

U s W el Ok e barai ¢ intercept

R4 Series: INCOME Workfile: COURS:Untitled\ [ = || & l=sasl"

[UiewIPrncl Dbject[Prnperties] [Printlhlamel Freeze] [SampleWGraphIStat!

Augmented Dickey-Fuller Unit WD{IH{I}ME}
,
Mull Hypothesis: DIMNCOME) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on 3IC, maxlag=7)

t-Statistic Prob.*

e
—

—

Augmented Dickey-Fuller test statistic -5.002851 0.0045
Test critical values: 1% level -4 571559

5% level -3.690814 \
10% level -3.2869049
*Mackinnon (1996) one-sided p-values. \
Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 18 \

& dx 3 of Wgust ADF, dila>)

Lgaall O g

Augmented Dickey-Fuller Test Equation

Dependent Variable: DIMNCOME,2)

Method: Least Squares

Date: 01131426 Time: 22:26

Sample (adjusted). 2006 2023

Included observations: 18 after adjustments o

ol 31 3
o B 29 0.0045 sls ADF LY (Prob value) asdi a1 aad of xS
syl Je sed Y Al OF Joiig aaall ans il 25151 (10%, 5%, 19%0) gl b stes
SRlns (B9
Dby b g adeadt ol e 5T 8 =5.00 g5l ADF, LY &gl aad Of L3

& S s jaall O3V agall Slses e Jlsdl Je -3.28; -3.69; -4.57 T ADF,
(L sy




Ao 1 St gy st sl s bl yg8)

o adgadt call e pST ag 2alll 2l 5.00 g5t ADF, LY st aadll OF Lo
Slstes s gl Lo 3.28; 3.69; 457 . STl aalbl aa iy ADFy las i b
) Y Bt oag By e o (59 Y aladod) 0L sy hall Beodll (255 aseg &gl

|ADF, = —=5.00| = 5.00 > |ADF, = —4.57| = 4.57

|ADF, = =5.00| = 5.00 > |ADF; = —3.69] = 3.69

|ADF, = —5.00| = 5.00 > |ADF, = —3.28| = 3.28
BA ol (3 o Ss ke e L) ns (ple olly abls 35y wn) I 3 gadl (3 s Akl 0T s
bz ¢ Ul e ol 3L iy dNtercept (mbl) spmy mo) G z3sadl jldy =500l i
W ol sl W gls ok e

M Series: INCOME Workfile: COURS:Untitled1\ | = || & ||t

[‘u"iewl Prncl[}hjectl Prnperties] [F‘rintl NameIFreeze] [Samplel Genrl Shew

Augmented Dickey-Fuller Unit Root Test M

Mull Hypothesis: D(IMNCOME) has a unit ruut/ ~
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic —519?99? 0.0007
Test critical values: 1% level -3.857386
5% level -3.040381

10% level 2. 550551\ \
*Mackinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 18

Lis x> ol dgudt ADF il

Lgiall Ol gins

Augmented Dickey-Fuller Test Equation
Dependent Variable: DIMNCOME,2)

Method: Least Squares

Date: 013126 Time: 22:34

Sample (adjusted): 2006 2023

Included observations: 18 after adjustments

el 8¢ 3
o B 2 0.0007 sls ADF L2y (Prob value) gt sl el of sl
sy o e e Y aAlllld) OF Jsiig aaall as d) s 131 (10%, 5%, 190) a5l ol g

Eﬁwgbj




Ao 1 St gy st sl s bl yg8)

DY ar A o adedl ol e BT 8y =519 (ls ADF, JlasY a2l OF Lo
2 SV e iall Y dpall Slgs s L e -2.66; -3.04; -3.85 T ADF,;
(2L slaed)
o adgadt cal e ST ag dallal 2l 5,19 (ool ADF, JlasY 25t 2l OF Lo
Bgiall Slses die sl e 2.66; 3.045 3.85 0 15T (o aalbll 20 dl ADFy jlasN 2 4
ol Y B oag By il s o Y aladod) 0L sy hall deojdl) 285 asey

|ADF, = —=5.19| = 5.19 > |ADF, = —3.85| = 3.85

|ADF, = —5.19| = 5.19 > |ADF; = —3.04| = 3.04

|ADF, = —5.19| = 5.19 > |ADF; = —2.66| = 2.66
Zised) pi 3l ek (3 Sy i e Lt Y1 dews (b sy ) W 3 gadl (3 jatene AL OT s
e briai f U e Sl U Sy (INODE (plad) oldYly cold) adk) Do) JoY1 235l 5l
AW ol sl W g ok

&4 Series: INCOME Workfile: COURS:Untitled\ [ o= |[ & |3l —

[ViewlPrnchbjectIPrnperties] [PrinthameIFreeze] [SEmpIelGenr SWH!
Augmented Dickey-Fuller Unit Root TesWﬁE}

Mull Hypothesis: DINCOME) has a unit root — ~

Exogenous: Mone
Lag Length: 3 (Automatic - based on 3IC, maxlag=7)

t-Statistic Prob*
/

—

Augmented Dickey-Fuller test statistic -5.368213 0.0000

Test critical values: 1% level -2 699769
5% level 1.961409 \
10% level -1.606610 \
*Mackinnon (1996) one-sided p~values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation

Dependent Variable: D{IMCOME,2)

Method: Least Squares

Date: 0131126 Time: 22:40

Sample (adjusted): 2006 2023

Included observations: 18 after adjustments o

Lis b gl Wgust ADF, iila>
Lgiall b grams




Ao 1 St gy st sl s bl yg8)

el Bl 3
o BT 29 0.000 gobs ADF LV (Prob value) apedt adlae¥ acah of Lad
s>y o e e Y aAlllld) OF Jsiig a il ao d) s 131 (10%, 5%, 19%0) apl) ol g
8 Rkms R
Dby a b o adeadt il e BT 8y =5.36 gsles ADF, LY mpedl aedl) OF LS
2 SV g el OV agall Slges s Ul Lo -1.60; -1.96; -2.69 T ADF;
(L sl
o Adgdkt i) e ST ag dalll il 5,36 (g5l ADF, eV st aadll oF L
Bygiall Sl e sl Je 1,605 1.96;2.69 - 1T (o aalbal) 208y ADFy LY a4
ol wY (B ay sy i o s VAL 0L Jskis 10l 20,8l b5 aney

|ADF, = —=5.36] = 5.36 > |ADF; = —2.69| = 2.69

|ADF, = —5.36| = 5.36 > |ADF;, = —1.96| = 1.96

|ADF, = —5.36| = 5.36 > |ADF; = —1.60] = 1.60
1A\ Aol
Bite BT Loy b S jlas) 2kl d(income) w6y, dker e ay)lanaV jlas) ) A
By pdor e gsd Y Al JWby 4aall Beo i) ad) L ¢ le 3al SO 23l o (o
T(T) Lo ampadt o alalSae Joall piaa ataglt 2l 0L Jsil) o Ss ol (8,8n 2
iade Jo abaa) jlasl 4 W saes ¢ d(Income) 1oY1 @by il dude cols” J Lo
Ol iy LV iy Lenl il e gimsy d(Income,2) it by 4l

ADF daulg &y aal jlas gibd jasds Jgur

I(1) 2314 -7.31% 0.20 ihot! At :Income
S5.00%% 519" | 536 |4 by i ilukw :D(income)
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Ao 1 St gy st sl s bl yg8)

io ) 2s) f) st L% 1 5 % 5 D010 wis typall (ggman J) s ™ 5 % (F il
ol eI gt I cablall W m3said) T ol 1Y g abls 0ot Jo¥1 235l 0 T (300000

PN

PP 05 ok jles1-2

W daal Sl 3y il aulys 3 (Phillips —Perron Test) oo coké last subas | o0
sl Szl e Ll o il ADF Test Jo oo jlatl 3oy domgin of Olshas ks o3
ool Al @ s Ladb da Sy (il )l Jod of by Wb kg Sl BN 3L s
F e stV L) e wlb ADF test jlas) s an PP test jlasl ils plbnndl pass

Unit Hc;ﬂt Test E

Test type
PhillipsFPerron

Augmented Dickey-Fuller
Dickey-Fuller GLS (ERS

estimation method

Kwiatkowski-FPhillips-5chmidt-Shin
Elliott-Rothenberg-5todk Point-Optimal

Nq—Perrun dth

o

(®) Automatic selection:

Include in test equation Mewey-\West Bandwidth o
() Intercept

(@) Trend and intercept

() Mone () U=ser spedified: 3

Cancel

PP test Lz

(Bartett kernel) L

A Wl 4 Ay Hld) e g
PP Lo Jlesiwl dyy) dnatl jlas)
Bl Jo ol Su I test

KPSS -3

g o Olghs b A R W S TS WP KPSS test jlast ooy = e
Bhall Lo il G Sleo il 28k 3 BNl L ST il ADF Test i s Lt goles

Beo i) b Bha) 204 Ll (5 dor OlE) alededd ) i) 55 NI DI AT
A 3 (e ) Binll ol Jod argc(Bay jdr 25mmg) Aldldl i pin )5 I
(s Jla VU el oz V) e S Wgad o dr A Al e xS 2sendl LM 25002
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L Wy SIW 3pedl iy W ey jlas Y1 i 0B 8al 23] o502 Ll

Test type

Kiniath Ki-Phillins-Schmidt-Shi
Augmented Dickey-Fuller

Dickey-Fuller GLS (ERS)

Fhilips-Ferron
kxwiatkowskiPhillips-Schimidt-Shin
Elliott-Rothenberg-Stock Point-Optimal

Eg—PerTnn

Indude in test equation
() Intercept

(®) Trend and intercept
) None
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Aol Jodl) 5l B gl 4dS) S oS deegne 1) g

Gl Jodhll ot Bt \ghdas iS¢ 3oSCur S dmgitn 181 50

et ol 3LV i e At JwSdl JE (8 a1 SIS e S S Rmgin B
oo dl Oug pbie g L) £asdGwilyn Jenkins , George Box ol Lagb 1,
550 e Aemgdl odn las i) Bhlas gadly ol e alas¥l o) Salyal) Sl
Vo oVane 51 ol jlanl (el ¢ J& WIS — LoladV) allall e f7OF Laslie & a0
Blazel Lol e dd Se @ g (2 @ U coops gl adlsial) Sladally 28L) Leas Sl —

) Bl Olpate ) 89,020L AU 09 Al Lz Je

gz by « (MA) clan gl 23Uy ¢ (AR) G Y 236 ol U] dongd) dasy
Lot o Eo sl e LSl d 3 (ARIMA) LSS 256 ) sLs) (ARMA)
o1 8l fededl Y1 Lty ) s jlfs il Gl e OSd) Al (1) Al
Bl Wliax] Leedle 332 358 U] Jsodl) ) Cud 215 whes J] 3 ¢ paseadly paidly o)
e 255 5SS e

AV o 3 el L L (3 885 deds ples sluy] 35S Sy Gemgie Gl
5l Slalys (39 aolall B3l Sl (3 )2 8150 Lea Lo ¢ omgidl laall goadlly p)Lall (g ol
S S sy s L3 3

Box and Jenkins izoge—1

o) Akl alpally Bllo V1 atladt L2 (3 ¢ (B) o -85 emgte o (oW1 (240 Jran
gl oa Galedy 8 Bkl Lo 5lly LS s o 306 2358 ol ol n Lns s 2Ll
tavly il 23l 3 Y ml) el S G i oLl JEY) 23U gl e Gl
e B 0 i) OF o o (X, Xy, X, ony Xy ) e ) izl wlpad) 0 dsgas
L3date Ol pite (nu AppaedS gl dpnes 33Dl
piiol) and 3] g Badl) Alekl) Bl ) e Cay SR OB G Sy Amgie 3 U
ablally Uk ol 4 Lol ¢ (Yeog, Yo, o0 )bl of 2ol aad IO o0 28 0LYE
co2p @ Slatally G LRyl e Blaed zdd Al 0B ¢ gall Mgy L & Jlpiall Lol 50t

g Agkes & of Lt s S LPis 89,20l ey Bt Olpate o) 093 (ool e U
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a"“«"“ J"‘M 5‘“"” Sus PR :\e‘-g:} Lﬁgmg’ wfy dongn :Je\ﬂ\ )}é\
dodd O 315 b3l dg Yy (B iy (i oL dbusie 06 OF (f « (White Noise) ja.f
23l Jlamyl paddl wsle Ol wu? b sng ool pe

st «(Stationary Time Series) szl ausll foddl Lo Llol 5 Sa— 1Sy domgie 55k
DAYl ) Lehis? o a8t 8 Aledld) O L al) pe Lealds Lekauste Sl e ) s

ARMA . Yoy ARIMA £36 1) 558 & i) Gyl plaseal,

ARMA it Judhud Loy ! Gsw—z

:L;‘hj CJL«.J\ jT J“”M‘ o0 ij C:)T dom gl

:The Autoregressive (AR) Model gl jludyi -354-1

Ye = Bo+ B1Yeo1 + B2Ye—z + o+ BpYipter W S e S

ablae acd e Ul @Y ) e o AR(D) ¢l P iyl o 315 Jud) 2598 o
Akaike information Leafade ples s o P b b o BeoWl daad) IR o P s
) sdS ol ddes sag Ul s Slsie s g of LS (criterion

:The Moving Average (MA) Model 4l Lo gl 73562

Ye = g + 01 & + €1 + o+ 0gEq W S e S

(L) s o 3a5) o) sgud ol of ol ol 20 e e Y ol il Of e

Ld q 2o id o MA(Q) 2 Ylastl Z3gadl s G oy WU &

The Autoregressive Moving Average (Ll »55) dmze Lowgiog 313 Ll 3543
(ARMA) Model

Z3bed) o WSl e Jguaml] ats OF S Al Bl sVl 31U JuEV) 590 2l juoliall 0]
W e Je oS ARMA(D, Q)i 35 blagl 65 315 ) 23U o
Yt = BO + BlYt—l + -+ Bth_p + 1 & + 0 Er—1 + .-+ O(qst_q

The Autoregressive Integrated Moving  uSae Sz Lawszey 315 lud) #356-4
:Average (ARIMA) Model
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Aol Jodl) 5l B gl 4dS) S oS deegne 1) g

Lhar S ol 8t 05T OF iy Bl J2 Gaal) Al OF 2180 e s B aeegs o)
Dozl ade alby mllaall s plasizal Of o ST o sasly 0 U Bodl) dsT b oo 8z
Bl Al By dsf led g & ol sue e d of e - ARIMA (p,d,q)z5s
735 59,2l meae ARIMA (p,d,q) #3580 0B ires Jo¥1 3 dlldl s 13

ARMA(p,q)

Box and Jenkins izgis goks Ogas—3

QWS aly e By Dlshasy e )b Gl 2
(Identification) ca ! of Luoed! d>ys .1
A o
(Stationarity ) el 05w o= >
(B3 ) i) SSpnd 1) >
PACE) g4 gl bus¥ly (ACE) 3l by s W4 >
(. 4, Qrossd) 35, 18 >
(Estimation ) A&l i>,s .2
Joe Gb plasaal Al msadl Sl LB o3
(Maximum Likelihood) Le¥ oy >
(sLasYl ws) caa)l oWl >
(Diagnostic Checking) zsidl Uy .3
V5 e hgedl Bmhs sl oz
(Selios el o ) g3 Jly i >

Sl Gl LUV el >
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Bea ) Jodol) 3l O gholas 14Sh oS St huegio 1ol yel
BIC; AIC s jules gog abodl 230 1)l >
(Forecasting) ! d>,s.4
Ral) 38 -l Lasfy axall 878 IV (g5l @15 s oo s ARIMA z3sed Sl LYl

Box and Jenkins izgd ks Ju—4

S L) Sl tdeghes b)) saalie 220 dls o Y i) U Sl L (S
BOX and JENKINS aogie Jlninl ey el oY 83 Jold (BEviews a2, Je

u%;ﬂ\ﬂavn.l

ooy kel 3l iVl (osk oY1) Aad) S seag e ol ] Al U o (3 ae

o) ) axl Lz

Ve thokoall 3l i 1 >

YT
800
700
600
500
400
300
200
100

25 50 75 100 125 150 175 200

oda 4.3 aﬁfﬁ"‘ Ji :\M QLLE:" UL..-“ e ‘L';‘j-“ B )jkig f\& OL;:\ Se>-9 L}\':"J\ VMJJ\ J}’\:— B LN
5t pé koo V) Al aledldl 0L Jsd)) ) (o5 Vng il
oy il correlogram bisy¥i bb2 oy >

View — Correlogram —Level—ok
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Aol Jodl) 5l B gl 4dS) S oS deegne 1) g

AW ) W gl

Correlogram of YT

Date: 12/02/25 Time: 10:45
Sample: 1220
Included observations: 220
Autocorrelation Partial Correlation AC PAC Q-3tat  Prob

0.984 0984 21582 0.000
0967 -0.017 42540 0.000
0951 0.013 629.09 0.000
0.936 0017 827.32 0.000
0922 0.004 10202 0.000
0.907 -0.014 12079 0.000
0.891 -0.027 13901 0.000
0.875 -0.019 1566.6 0.000
9 0.860 -0.007 1737.6 0.000
10 0.5844 -0.003 19033 0.000
11 0.5829 0000 206837 0.000
12 0813 -0.005 22191 0.000
13 0798 -0.006 2369.5 0.000
14 0784 0001 25150 0.000
0.769 0.002 26559 0.000
16 0755 0001 27923 0.000
17 0741 -0.003 29243 0.000
18 0727 -0.004 3051.9 0.000
19 0713 -0.010 21752 0.000
20 0.698 -0.021 32943 0.000
21 0.683 -0.023 34089 0.000
22 0.668 -0.009 3519.0 0.000
23 0.654 0008 26251 0.000
24 0.640 0014 237273 0.000
25 0.627 -0.002 38258 0.000
26 0.613 -0.023 39204 0.000
27 NRA9 0023 40111 0000 2

I

[== B = RS R PR LY

—
[&)]

M

A LU 3 sl e ) 28 s
CVik 9 Viow dsime B Hla e85 L labsl) iyt @Y bLay Y 3gmg e aiSI
il (g g slaxsl demg e J 1gs (B3 390 o & LU e usles 587130
e Mg Gaall 52 a3 LY M alas il 13] ikt (05K0) Sl phl jlast =
QiU Ll ade e GU3 Juy aib (s sday el 13 WL akedudh 00 ) WL
(Sl ol |
wl.i\ C)}Q.J\ tj.t Ag,\ﬁ -
s 45y da S G DY) abady Ly (U5 3 DY el AR (p) 73 3

Lol o A2 dUs Usy L}U\.ﬂ b)Y Clﬂ-z-,' MA(Q) C’ﬁ" S

5 iy G S oo IS s ARMA(D, )35 &
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Sl @ 3 12 J50) daborie b die 5) S o o 13) thawtll e 2281 -
L ok agg U] piy g (et
partial correlation asd1 bis,N1 diss autocorrelation A Cabot LU als S oy
b S 3 kel el ol ail aae ol olslal) cn LY S e s JIPCA
RUIRAPELUE WL PR DT (QUEE RSP RIE B SC Y= P P QR B R R RCH iy ROV
Ak I LV A el o a1 LUV Al 2l slew el LS L
bl 355 e wn (sl et 5 o w390 U AC and PCA Clas o wls suclis”

Lo 35S 2zl k) o Al (3 e pe 055 sl oda S, ) o el e

Akt Ay el duslyd >
LUV s o slas 06575 it pé alududl 0L L35 gLl correlogram L, Vi bbz Jos -
(0.05 o jaol JlaamW o8) 23 JI2 o)l w255y W)
(ouby  ple ol serg) SISl el ae e L s L
yt =®yt_1+bt+c+€t
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Augmented Dickey-Fuller Unit Root Test on YT

Mull Hypothesis: YT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.017459 0.5881
Test critical values: 1% level -4.001108

5% level -3.430766

10% level -3.1385998

*Mackinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DYT)

Method: Least Squares

Date: 12/02/25 Time: 13:49

Sample (adjusted). 5 220

Included observations: 216 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
YT(-1) -0.025731 0012754 -2.017459 0.0449
DOYT(-1)) 1.1859493 0.066073 17.94846 0.0000
DOYT(-2)) -0.986761 0078239 1261212 0.0000
DY T(-31) 02926584 [0 ORRRAZ 4 38TFOTF2 00000
C 2009356 0434214 4149726 0.0000
@TREMD(™") 0.081240 0.039636 2049643 0.0416
HO: b = O

Hioeb =0 bl LAY Bygime Bl (3 T
1-

(Hp 1&5) ssne ¢ @trend(17) b alall oY1 O LS5 Sl ol P
Prob(b)=0.041>0. 05 : oY %5 wxe

HO:CZO

Hec =+ 0 UL UES U POR WL [ TESNUg R
1.

oM (HO O255) 5% gims Senn Lis Lilax| (Seire C coldl AL ol L™
Prob(c)=0.00<0.05

Ve = OYe_q 4 €+ &p (ks <ol 55m5) Gl Z3sadl iy apaaV) jlas OV dw
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Aol Jodl) 5l B gl 4dS) S oS deegne 1) g

Augmented Dickey-Fuller Unit Root Test on YT

Mull Hypothesis: ¥T has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on 3IC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.316343 0.9787
Test critical values: 1% level -3.460596

5% level -2.874741

10% level -2.573883

*Mackinnon {1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DYT)

Method: Least Squares

Date: 12/02/25 Time: 14:33

Sample (adjusted). 5 220

Included obsemvations: 216 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.
YT(-1) 0.000326 0.001031 0.316343 0.7521
DY T(-1)) 1172853 0066263 17.69997 0.0000
DYT(-2)) -0.997014 0078669  -12.67353 0.0000
DY T(-3)) 0272941 0.066499 4104441 0.0001
| C 1722038 0466982 3687592 0.0003 |
HO: Cc = 0 .
ool ad) G gime
Hi:c#0

Lie hall e Lty Wlas| gpne € coldl ad) O LS il (Koo el ol B
Prob(c)=0.0003<0.05 :0Y (Hy_z5;) 5% #sins Sgtms

Ve = Oyr_q + & (o oldl 0s) JoW 3sadl jleds 2l azaV) jlas) Y1 dpws
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Augmented Dickey-Fuller Unit Root Test on YT

Null Hypothesis: YT has a unit root
Exogenous: Mone
Lag Length: 3 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 4865908  1.0000
Test critical values: 1% level -2575712

5% level -1.842303

10% level -1.615721

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DY)

Method: Least Squares

Date: 12102125 Time: 15:56

Sample (adjusted). 5 220

Included observations: 216 after adjustments

Wariable Coefficient 3td. Error t-Statistic Prob.
YTi-1) 0.003270 0.000672 4 865908 0.0000
DOYT(-1)) 1.250512 0.064667 19.33765 0.0000
DYT(-2)) -1.052556 0079475  -13.24388 0.0000
D(YT(-3)) 0.352477 0064746 5443983 0.0000
Ho:0 =1 S e el
todgll jd Ll 5
H:0<1 ST R

OV Shtme o g By i U gy Bl Bkl OF BNl SOs L) ol I e
—2.57 1 Weatl ks S wilax| 0 ST ADFe = 4.86 : apndl i Ko aslax)
its pt Akl o (i)l o4 b asy prob(adfi=1>0.05:01 Ls'.-1.61,-1.94,
DS g5 or 8 (3ay Ll W)

sl oLl o i Lt i b Ll (DS g5 e g9 (g o W) B s alaled O s
D(y) <lg,dl alkes e i 0 231 sl sond ¢ Leede 6,4

F AW Jaad 3 D(y) abudedt ag) ixnl s x5l
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Aol Jdodd 3ol Bus giodas By i oS dongia 1opld) yg)

LS g 2,8 Je) ADF, | ADF¢ | ol | g3ged
Syt T¢
Aokl of &350l (HJ5)ssmn 16 0.63 / 0.47 b el
S 3 b (Ho555) s sine 0.003 / 3.65 c
J;Y\
(Hguz)iims s 2mx Y 0.000  -4.00/-3.43/-3.13 834 ¢
Ll o s (H ) sm 0.00 J 6.22 ¢ oW
G e )oY 000 -3.46/-2.87/-2.57 | -834 | @
JaY)
WL S 3t | (Housbi)iams e s ¥ | 0.0013 | -257/-1.94/-161  -323 @ | L9
A 3 8 ks
dfl)\

JsW G (3 3 Yl alelld) OF e oSlel Jgad) J5s e
qsp ol as >

I e MA(q) P AR(p) CSLQ.;J\ L;T q spP ol wad oY) CJ@:W gyl el Al Ay
Al iy 235 o DY) 83 2l 3 PACasdy AC daendl 310 LLEYI s WS

ZJLZZ)Y

View — Correlogram—1st difference - OK
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Correlogram of D{YT)

Date: 12102125 Time: 20:45
Sample (adjusted): 2 220
Included observations: 218 after adjustments
Autacarrelation Partial Carrelation AC PAC Q-Stat Prob

Olegidl gl 3935 04 F L
@aill o )l e | ﬁb
oSoy lpieg 0 e
Sl EVECY
AR(P), oo sl
MA(q),
ARIMA (p.d,q)

0562 0562 70.033 0000
-0179 -0.723 77.205 0.000
-0.493 0265 131.62 0.000
-0.278 -0.104 149.07 0.000
0112 0122 151.89 0.000
0277 -0.098 16933 0000
I 0135 0025 17348 0000
I -0.075 0.030 17478 0.000
I 9 -0123 0042 17324 0.000
il 10 0.004 0068 17825 0000
il 11 0160 0104 18422 0.000
I

I

I

L et i R I L e

=

I 12 0177 -0.020 191.54 0.000

I 13 0.028 -0.007 19173 0.000

I 14 -0124 0016 19538 0000

I 15 -0.158 -0.085 201.32 0.000

I 16 -0.107 -0.107 204.07 0.000
ig ! 17 -0.080 -0.072 204.66 0.000

I

I

I

I

I

i I I N e e o |

—

18 -0.017 -0.041 20474 0.000
19 0.020 0037 204.33 0.000
20 0.071 0006 206.04 0.000
21 0.063 -0.069 207.02 0.000
22 -0.005 0054 207.03 0000
I 23 -0.050 0.017 207.65 0.000
I 24 -0.037 0013 20798 0.000
i 25 0033 0122 208.26 0.000
I 26 0051 -0143 20891 0.000
I 7 -0041 0017 20933 0000 v

thpd) LLEYI By s W MA(Q) 2350 i JWby q ) sal ol e il e
a4 (3 partial correlation PAC agd) b,V alls aslus Ly cautocorrelation AC

6 1t ACS il il o Calif Ggime 390> Sls OF uf (LL5,Y1 Lbs) oDl ORI D ER
3 8ts ¥ isel Al 0¥ d=1 4 p=3, q=6 1arsy 35053 st PACT il Lry ¢ 550>
(ADF jles ) JoY1 G380

I 3l o) ey S

AR(1), AR(2), AR(3), MA(1), MA(2), MA(3), MA(4), MA(5), MA(6)
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ARIMA(1,1,1), ARIMA(1,1,2), ARIMA(1,1,3), ARIMA(1,1,4),
ARIMA(1,1,5), ARIMA(1,1,6),

ARIMA(2,1,1), ARIMA(22,1,2), ARIMA(2,1,3), ARIMA(2,1,4),
ARIMA(2,1,5), ARIMA(2,1,6),

ARIMA(3,1,1), ARIMAQG3,1,2), ARIMA(3,1,3), ARIMAQ3,1,4),
ARIMA(3,1,5), ARIMA(3, 1,6),

ﬁ-\iﬂ\ 117-,6 2

i (s IOVeS i WE XS P R S [ WU | S (P H R U 3Ll s ] Al N ods (3 s
sl 8558 0 3le ad il Lokl (Ale &5 5,5 dy (WSlax| (syimn 05 Of

proc > Automatic ARIMA Forecasting

-

%) Series: YT Workfile: BJ:Untitled\ =R =
View PrnchbjectIPrnperties] [PriﬂtINEFHEIFrEEIE Diefautt v | | Sort | Edit+/- | Smp
Generate by Equation... L
. 15:53 M
Generate by Classification... DeskioplBxisx
Resample... Desktop\BJ xlsx
Interpolate Desktop\BJ.xlsy
Make transformed series... :DESHUDIEJ.XISX'
Seasonal Adjustment ’ :IDESHUD".EJ.HSI'
Automatic ARIMA Forecasting... |
Forecast averaging... Desktop\B xlsx
Expeonential 5moothing 3
1 Hodrick-Prescott Filter..,
i Frequency Filter...
4 Make Whitened...
9 Make Distribution Plot Data...
B
7 Make Wavelet Objects... I W
>
8 Add-ins ¢
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Transformation ARIMA EGM\
(®) Auto (None /Log) Max differenting: |1 w
DH[I'IE
Max, AR |3 W Max. MA: B ¥
(JLog
OBoxCox  Power: | 2 Max.SAR: 0 v Max.SMA: 0 v
Sample specification iodicity: | 0
Estimation sample:
1220
Regressors
Forecast sample (optional):
C
(@) Forecast length: ||:|
() Forecast endpaint:
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Automatic ARIMA Forecasting

Spedfication | Options

ARMA model selection/averaging Output
(®) Model Selection Qutput forecast name:
() Forecast Averaging vt f

Forecast comparison graph
ARMA criteria table

MSE spedfication ARMA criteria graph
Equation output table

Akaike Info. Criterion W

Full dynamic forecast
WF equation name (optional):

10%

Differencing selection Mode! comparison
KPS5 significance: % v [ ] Indude non-converged models

0k Cancel

ok s i sy a1 OlyL3- o o pap 8B oda 8 WG

Al Skl W ek OK e barall dsy

— Summary

Automatic ARIMA Forecasting
Selected dependent variable: DYT)
Date: 120425 Time: 11:58
Sample: 1 220

Included observations: 219
Forecast length: O

Model maximumes: (3,631(0,0)
Regressors:

Mumber of estimated ARMA models: 28
Mumber of non-converged estimations: 0
Selected ARMA model: (2,1)

AlC value: 4. 98519363583
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929 598 Jadly | JLitl Fg 2308 28 Ll e il s W el (1 dgud
sy 4.985 (sols » AIC value jLal a3 33 e stV ARIMA(Z,1,1)
(el domial) (3 3L (3 AUl jlws 55 S) 3,0il 28 23l o2 ¢ AICT 203 8

= Equation Cutput

Dependent Variable: DYT)
Method: ARMA Maximum Likelinood (BFGS)

Date: 12/04/25 Time: 11:58

Sample: 2 220

Included observations: 219

Convergence achieved after 6 iterations

Coefficient covariance computed using outer product of gradients

WVariable Coefficient Std. Error t-Statistic Prob.
C 2.322900 0.347760 g9 555161 00000
ARC1) 0.759189 0.064390 11.69957 0.0000
ARCZ) -0.605344 0.068107 -2.888174 00000
MACT) 0.496203 0.071464 5.943391 00000
SIGMASC 8.094473 0.841016 9. 624637 00000
F-z=quared 0.713282 Mean dependentwvar 2370324
Adjusted R-squared 0708026 S.D.dependentwvar 5326442
S.E. ofregression 2878124 Akaike info criterion 4 985194
Sum squared resid 1T 2.690 Schwarz criterion 5062570
Log likelinood 540 87387 Hannan-CQuinn criter. 5016444
F-=statistic 1321602 Dwurbin-WWatson stat 2045232
Frob{F-statistic) 0000000
Inverted AR Roots 2B+ 68I .3B-68i
Inverted MA Roots -.80

C5Sa D(Y1) 38 ol ol e il 23l of dslall bz W asl 12 Joldl >
of Hle s1gmasQ) s il iy Ly AR(1),AR(2),MA(1) cceuldl 2V

7obp Jleminl dslall ol il (S ¢ sl O UIS aadl) (3 pio O LS” el lial) Joles

d(yt) c ar(1) ar(2) ma(1) : JWs ;s
Aad ol pr B g (3all S3LI ek AIC o W Olasl, 1wl § 443 okt >
Gagd o) OF LSy o4 o) (3 L U oF 3 Joadt 3 a6 YL s caad ST )
Jaily ot pom g ARIM(2,1,1) 2500 2las b1 ol 25021 4.985 (g5ls AIC)
Gl Z3sadl e Ll a5 BIC, HQ o8 0F Lo WSt o 2356 28 0 i 2346

A Z3ld) o o (o o o) U OV LY ga
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— ARMA Criteria Table

Model Selection Criteria Table

Dependent Variable: DY T)

Date: 12/04/25 Time: 11:58
Sample: 1 220

Included observations: 219

Model LoglL AlCE BIC HC
Liz 1 “SAQ BF3F03 4935794 S Q62570 5016444 |
(2,1} -540.13329203 4.937981 5080332 5.025481
[2.2) -540.268835 4.939670 5.082521 5027170
(2,3) -5329.360243 4. 994157 5.102434 5.027907
(32,2) 540 125249 4. 996578 5104904 5.0403228
(2,4) -539.8327671 5003084 5126885 5053084
(3.3} -539.955523 5004160 5127962 5054160
(2.5) -529.741869 5011241 5150618 5067591
(32,4) -529.808615 5011951 5151228 5068201
(2,00 -544 421875 5017551 5094927 5. 042801
(2,6) -5329.641119 5019554 5174306 5082053
(3,5) -539.804573 50210465 51757985 5083546
(3,6) -539.347357 5. 026003 5196231 5.094753
(1,6} -543. 813430 5.043524 51873801 5104774
(0,5) 545 972836 5.049930 5158307 5093730
(0,6} 545 734295 5.0569324 5180736 5.1069324
(1,5) 545 919920 5.0536320 5.182432 5.1028620
(1,40 547 419662 5063193 5171520 5.106943
(0,4) 549 176763 5070107 5.162959 5107607
(2,0 552776716 5084719 5145620 5109719
(1,3} -555.227295 51253263 5218215 51628632
(0,2) -560.196233 5152477 5214378 L W
(0,2) -559. 452899 5154876 52322252 5186126
(1,2) 560017685 5.159979 5237355 5191229
(1,1) -57¥1.500873 5255716 5 317617 5280716

E I

= ARMA Criteria Graph

1

"

10

.08

06

.04

.02

.00

.98

EmA EnASTTE

PR~ -]

T AT T

Akaike Information Criteria (top 20 models)

1] PR

] [

05) -

15) -
14) -

04—

p 1] S —
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b o5 3y gl lesd sl £l Rl pdsadl lyoy Gasas ) ale W ads (3 e
Syl dlal) 4y gims 2l —

3ol ST Ay gl i

Fogeld dpnid 5,08 S

Yool elan 558 2 e ol ¢ Bl 3l DL Vlg wild ¢ anlall msdl 2l

= Equation Output

Dependent Variable: D(YT)

Method: ARMA Maximum Likelihood (BFGS)

Date: 12/04/25 Time: 1158

Sample: 2 220

Included observations: 219

Convergence achieved after 6 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 3.322900 0.347760 9.555161 0.0000
AR(1) 0.759189 0.064890 11.69957 0.0000
AR(2) -0.605344 0.068107 -8.888174 0.0000
MA(1) 0.496203 0.071464 65.943391 0.0000
SIGMASQ 8.094473 0.841016 9624637 0.0000
R-squared 0.713383 Mean dependentvar 3.370324
Adjusted R-squared 0.708026 S.D. dependentvar 5.326442
S E. ofregression 2878124 Akaike info criterion 4 985194
Sum squared resid 1772.690 Schwarz criterion 5.062570
Log likelihood -540.8787 Hannan-Quinn criter. 5.016444
F-statistic 133.1603 Durbin-Watson stat 2046232
Prob(F-statistic) 0.000000
Inverted AR Roots .38+.68i .38-.68i
Inverted MA Roots -.50

GIVES 3).\.&‘ slal ol 2 u uaxlg oSl Jj.,\.;,-\

D(y:) = 3.322 4+ 0.759y;,_4 — 0.605y;_, + 0.496¢;_4
z3sed) Ll (gl Sgtmn oo 181 sl Jlaz=V1 dad) L] ygime U 3,50 Al e of L™
Lol Lol Al (Rsad) st e B il Caedt) JlY) 3ad) Wl (sexe SS7
il SVl (3 gl ey o) ) (3 el e adly 71.33 ob Jsa) - Ssaneg R?=0.7133

3o &y 3,05 350l 131
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DN Gk e JB et Jesns Sl kel el anlys T e
View — Residual Diagnostics — Histogram-Normality—Test

Lab 355 Sl 1apkeall 2 ) o

24
Series: Residuals
20 Sample 2 220
Observations 219
16
Mean 0.009883
Median 0.160764
L Maximum  7.434984
Minimum  -7.908979
8 Std.Dev. 2851579
Skewness  -0.198398
4 Kurtoss  2.740017
0 Jarque-Bera  2.053471
8 Probabiity  0.358174

aalisl) Bl St e ST Ly S gt Jlaas Y1 ded OF L6 ool el s e
msd a5 s Ob sy ayaall 2s 4 i 4y . Prob(JB)=0.35> (0.1/0.05/0.01)
L;‘x.la}\
e Gk e sl LY bl faaes Sl p @ LY Al ol e

View — Residual Diagnostics — Correlogram-Q-statstics
Sl O Bl s ¥ rdghal ol G

LUV s s gd o OF Lo S5 ¢ Bl 30 BLs) W) ez W g (o) fan ) (3 K2 I3 e
daall o L aley a3 Jl2 s ai PAC a5 gl L dsg AC ol gl
)lie Ll Sy ayaaall Slgtas o ST adlez>Y) o o) el 315 Bl drs Y @ Jgds

Lo DW et Jlerne (S (r7 68 i o0 Q-stat aslas

)
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Correlogram of Residuals

Date: 12/06/25 Time: 11:20
Sample (adjusted) 2 220
(-statistic probabilities adjusted for 3 ARMA terms

Autocarrelation Partial Correlation AC PAC 0Q-3tat Prob

o I
1 1
il il
NIl i0
I I
il il
I

-0.024 -0.024 0.1243

-0.003 -0.003 01267

0.042 0041 05145

-0.070 -0.068 1.6156 0.204
0.011 0008 1.6439 0.440
0.054 0053 23075 0511
0.023 0031 24237 0.658
-0.020 -0.025 25176 0774
0.079 0076 39545 0.633
0.012 0020 39862 0781
0.036 0042 42941 0.830
0107 0098 69483 0.643
-0.035 -0.023 7.2372 0703
-0.084 -0.088 389052 0631
-0.051 -0.067 9.5301 0.657
-0.070 -0.067 10713 0.635
-0.083 -0.062 11.373 0657
0.003 -0.027 11.376 0.726
-0.073 -0.083 12665 0.697
0.072 0074 13916 0.673
0.070 0068 15114 0654
-0.081 -0.065 16726 0.608
0103 0108 19370 0.498
-0.121 -0.107 23.010 0343 ¥

== B e R QR S PR Y L Y

=T
IR
= O

[}
—d =T
—&
P2 [i=]

=
=
—h -4
[yl (%]

— =&
L ]

- = - -
I T I
- = - -
I T I
Fod P2 P2 P = & &
el Pa = O WD 0O )

o
=
=]
e

eVl b e Bl Slape b)) b2 Lt el il auls T

View—Residual Diagnostics—Correlogram-Squared Resuduals
Sl 2l WS aall ds ) Cos
LUV Al sgd won O xS ¢ 3ol wlag b LYY kb2 W g ol a1 3 el s
ihall Lo L adey aad Ji2 sl a5 PAC 254 gl LYl sy AC daedl 1)
Bylie Lol Sy Bgall Slgies o xS BV L3l oa) Sl 0L il sy &l Joig
Lol ARCH jlast Jlessal (K6 (5 S w9 oo Q-stat 250>
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l‘u’iewl Prochbject] lPrintl NamelFreeze] lEstimatelForecastl Statisesids]

Date: 12/106/25 Time: 1317
Sample (adjusted): 2 220

Included observations: 219 after adjustments
Autocorrelation Partial Correlation AC

Correlogram of Residuals Squared

PAC  Q-Stat

Prob

|
i i
i i

I g
I I
I I
i1 11
I I
I I
I I

o

1

=

'

| |
| |
| |
| |
| |
| |
| |
| |
q: a:
| 1
| 1
| 1
| |
| |
| |
| |
| |

0.026
-0.085
-0.084
-0.021

0.026

0.008

0.034

0.098

0.002

0.034
11 -0.014
12 -0.013
13 0.006
14 -0.024
15 0.044
16 -0.064
17 -0.106
18 -0.041
19 0.006
20 0.019
21 0.078
22 -0.015
23 -0.076
24 -0.022
25 -0.093

[ T B T I O S T L Y

-4
=]

0.026 0.1540
-0.085 1.7505
-0.080 3.3288
-0.035 3.5455
0.014 3.6971
-0.005 3.7109
0.033 3.8
0101 62017
0.006 B6.2025
0.058 B6.4753
0.003 B6.5234
0.000 B.5629
0.008 B.5728
-0.027  B.7050
0.036 7677
-0.083 8.1427
-0.108 10.835
-0.058 11.243
-0.020 11.253
-0.015 11.338
007 12832
-0.008 12.888
-0.063 14313
0.018 14432
-0.085 16.576

0.695
0.417
0344
0.471
0.594
0.716
0.782
0.625
0.718
0774
0.836
0.885
0.923
0.945
0.953
0.945
0.865
0884
0.915
0.937
0914
0.936
0918
0.936
0.897

W

F st s by iy | R®
S | Bl | JIsdl

PAU Jedt 3 aaL) el Sa

SC | AIC | SIGMA?

sl | | Y | s 071506 498  8.09

LIS (5 gins

Sl

ARIMA(2,1,1)

S Bgime 3gmg ol i L) O Ll BLoYL dugias sl aall 2300l QL) o OF Lo

Chdd) s aed el Lol (071 2l (goley ) Jaleo OV Ao s 5,08 an (T3sel

OF e das oag gl B U 230l e (3 2ad ol 029 8,09 gles (B5152al sl Y1 L)

) Bes (35S 05 4 Linyly I Sl ks 7350l

Lo o gl Lend el A3 Sl o ol AL A0l el 85 s ol andl
S sy ol ps e ol Wb Lty ) Lpans o Al as ¢ mnbell ol o Il O
235 el wing 2l ) sl o] pesisf3050 oo Ble gl s (3 et Ll 0L U5
ARIMA (2,1,1) zosé 5» 5 Flog 0,5 ¢
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}g\:ﬂ :\lrje 4

i Ol )Y ) ades 3 ARIMAZ.T.T) jlsdl 235t plasiend ] 2l M oda 3 ans
lde s dﬂ.ﬂj ¢ t=4g5i Z WA

AW RS b e b aay e olalie 4 Blo| of 224 1) 220 s mel onm meey
b LS ALl L Bdawy 2585 ¢ ENETE Jo boras Ladeyy 4lsY1 2036 3 Expand

Workfile structure type Data range
IUnstructured [ Undated Observations: | 224

Dk WS el (3 ey Ll (S) ARIMARZ. T T) juall 235 ol 5460 ) 550
(D(yt) c ar(1) ar(2) ma(1)

) sl gld Forecast Lo baai Ladsy




Inzert aduds for out-of-sample

@ Dynamic
(") Static forecast

Coefuncertainty in 5.E. calc
[ stochastic simulation
1000

o2

Repetitions:
Failed reps prop,
befare halting:

g Aleally 2ol Sllax Y ae ) BLoYL (Jeed @ ol ) W ey Ok e 50 aey
il Bl gl L a1 0L el Yt ae Aol aaad il L) il ol LS o
GV Ol sl Ytf s ¢ sl of 5,0l

1,000

75

— YTF

100

125

Actusls

150

+2SE

175

200

Forecast: YTF
Actual: YT
Foracast sample: 1224
Adjusted sample: 4 224
Included observations: 221
Root Mean Squared Error  24.86835
Mean Absolute Error 19.273%8
Mean Abs. Percent Error 5.251914
Theil Inequality Coef. 0.029392
Bias Proportion 0.235685
Variance Proportion 0.267931
Covariance Proportion  0.496384
Thell U2 Coefficient 1.995920
Symmetric MAPE 6.107221




Aol Jodl) 5l B gl 4dS) S oS deegne 1) g

sl ISa e

RMSE : Root Mean Squared Error = 24.86 ks 31 w0 Lwsze jdsr -

MAE: Mean Absolute Error= 19.27 : sl sl Lol -

MRAE: Mean Abs Percent Error=6.25 : ol losll sllal)l st -

U: Theil- 0.02 L& s -

U2: Theil U2=1.99 Lx. -

SMRAE: Symmetric Mean Abs (3)ud) bl o) Uasll bl bwgll -

Percent Error=6.10

Ahos Y s N m3led) g aholaod) Lady gl @83 3 faneed 8L oLl of olslasy) IS
5l (3 8 aBny ) g Al 23sad) OF e cl5 U LS a0 Leadd il LS o (5l
O g ated S LISS Ui Theil=0.02 L6 folas pnees W gl dmy 2358 L) 0713
£3sadl 1 Jlaxiols o 30

ol i 3 Yt ) bbb S )Yl @Il gl apsaad) B e Jgadd ol s

Dk L e e

A Series: YTF Workfile: Bl:Untitled\,
[UiewIPrncIDbjecth'rcuperties] [P‘r’ir‘ltINEmEIFr’EEIE] Default

207 Ga3 5778

208 GaG. 9007

209 T00.2236

210 F032.5465

211 TOG.8694
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