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ljbdeZ”gZ klZlbklbdZ } h”ge}x a nmg”"Zf_glZevgbo
ijh]jzfe [ZdZeZ\js\ a kbkl_fgh]l]h ZgZeeam hkdeevdb [:
ZgZesam} gZkh\e jy*b negZgkh\bo « \bjh[gbqglkdZipkdbH:
} kdezZ”"h\hx qZklbghx kbkl_fhlkpbdreXgBecam\Ze glghx
ijbdeZ”~gh€ klZlbklbdb } klZlIbklbggbc ZgZeea "Zgbo

< A"Zghfm ihkeqhgolem™Zxlvky jy® kbkl _fgbo azZ*Zq
Ney [eevrhkle hj]l]ZgeaZpec =+ ie™ijb}fkl\ g _aZe_ "gh
A~Zlgeklv \bjerm\ZIlb IZzde kbkl_fge az”Zqge KklI\hjx\ZIb
aZ[_ai_q_ggy “ey dhgdj Igbo kbkl _fgbo azZ”Zq azZk\
gh\elge dhfifxl_jge kbkl_fb ey f_Ihx \bjer_ggy dhgdj_
}  i_j_\Z]hx \bimkdgbde\ 1IK: lhke[gbd ~“hih\gx} gZ\

>Zgbc ihke[gbd * ihke[gbd gZ>h@gk\ehj_ jgh[s:8]j e

lg”"b\e"mZevge ~Zge "ey \bdhgZggy 1ijZdlbggbo
ma]h”"" _gh a \bdezZ~Zq_f ea klZlbklbggbo kZcle\ }\jhi_c
AhrzZldZo “h gZ\gZevgHlh ihke[gbdZ

F _Ihx ijZdlbgqgbo aZgylv }
-\b\qg_ggy |Z h\heh”eggy f_Ih”*Zfb a[hjm |Z h[jh[db k#ZI
gZkh\bo i_j_jeace\ jy~e\

- \b\q_ggy 1Z h\heh?”eggyihffmihhXbbklZIlbklbggbo + fZI
fhr _e ¢ gZ hkgh\s nmgdpehgZevgh]h ie”oh”m

- \b\g_gdglybl jeZevgh€ [Zab "ey "“hkee” ggy ydhkle
ki\hj _gbo fh*_e_c



- mfeggy ZgZeeamkKlbdlydhZgbo \ieb\Z} gZ jha\l\fyaZz
klZlbklbggh]h fh” _ex\Zggy ijhlgham\Zggy |Z nhjfn
\bkgh\d-

-mfeggyj \ejylb \erih\ergeklv \Oe*gbo klZIbklbggbo *"Zg
klZIbklbggh]lh « fZlI_fZlbggh]lh fh®_ex\Zggy gZ hkgh\e h

-mfeggy jhajh[eylb klZlbklbgge fh® _ees "hkee"'mtpgdd
negZgkZo

- mfeggy “h\h”blb dhj_dlgeklv 1Z _n_dlb\geklv ih[m~h
fZzl _fZlbggbo fh” _e ¢ gZ jha\fyam\Zgge ijbdeZ”*gbo aZz
- mfegghje\gx\ZIb jeage f Ih”2b fh”r _ex\Zggy ijh]Jgham\
jbabde\ IZ nhjfm\Zggy klZlbklbggbo \bkgh\de\



¢, 1l 8& &AII-R i

o #@ &&A *( ( &&( ,( I1&( *# I&
%( #=, , -4 ' & % % && %

F _1Z jh[hlb

AZKk\h€lDb ijbgpbi gZcf_grbo d\zZ~jZIle\ ~"ey hpegd
fgh bggh€ fh™ e« eegecgh€ | ]j _ke€ GZ[mlly pngYyday
fhr e ¢ a jeaghx deevdeklx nZdlhje\ AZk\h€lb \bd
afeggbo gZ ijbdez”e \jZom\Zggy ] _g” _jgbo _n_dlse\

AZm\Z  _ggy <ke ijZdlbgge aZgylly fZxlv i**\bs_
hje}glh\Zge gZ kim~ _gle\ 1IK: Hkdeevdb gZ i_jrhfm
ebr_ "h\h~blv iezZzg jh[hlb gZ4ijlfflhlf m kim~"_gle\ fZ} |
"ey i_j\bggh]h hk\h}ggy klZlbklbqgghkYiwsiZdhifm i_jr_
aZ\"Zggy jhajZoh\Zg_gZ ijZdlbggbo aZgylly GZ
\bdhgm}lvky kef aZ\"Zgv

<boe"ge MAged wifl):

SCHOOL +tdeevdeklv jhde\ gZ\qZggy

EXPER £ hk\e” jh[hlb iekey gZ\qZggy

MALE tnedlb\gZ afeggZ je\gZ "ey gheh\ede\ |Z 7"ey "o
WAGE zih]l]h”*bggZ aZjh[elgZ ieZlgy "heZje\ ]h~"

AZ\"Zggy
1. <bagZqgblb ~_kdjbilb\ge klZIbklbdb « dhj_eypecgm

afeggbo

2. 1 _j \ejblb | _kI gZ je\geklv k_j ~ge0 agZq_gvVv ih]h”b
"ey gqheh\ede\ |Z "ey "eghd

3. Hpegblb fh” _ev \b]Jey”m :$*( B B 0%$/( O



4. ljhegl_jij _Im\ZIb dh_nepe}gl 2~ | _jfegZp+€ i _j \e¢jl
j*\gyggy * dh_nepe}gle\ je\gyggy
5. Thfm~ m\Zlb Ah\ejgbc gl _j\Ze "ey dh_nepe}glZ j_

6. Hpegelb fh”_ev \ieb\m ex*kvdh]h dZielZem gZ aZjh
nhjfe :$*( B B 0%$/( B 6&+22/ B (;3(50

7. 1jh\_kIb | _klI MZev”~"Z gZ agZq_ggy ihdjZs _ggy hp:
afeggbo

8. Ih hpegpe* je\gyggy hljbfZlb jhajZomgdh\e agZq_g
jhajZomgdh\bo 1Z nZdlbggbo agZq_gv aZjh[elgQ€ i
ihje\gyggy HozZjzdl _jbam\Zlb |hggeklv jhajZom;
\erghr_ggx ihfbedb ZijhdkbfZpe€ 0$3(

Jhal\fvaZggy

H[T}"gZ}fh ~Zge sh gZexpprstEdativage 1Z \e~neevlijm}fh €
\erghkgh gheh\ede\



"

JiVlewPJoGOhject Print | Name | Freeze | Default
%l 'SCHOOL | WAGE
] 1 9.000000 1300000 6315296
2 1200000 1200000 5479770
3 i 00000 11.00000  3.642170 {
4 | 9.000000 1400000 4503337
5 8. OOOQQO' 14.00000 2418157
6 9.000000 1400000 2094058
7 8.000000 1200000 5512004
8 | 1000000 1200000 3548427
9 | 1200000 1000000 5818226
10 7.000000 1200000  3.827780
11 10.00000 1400000  6.736894
12 10.00000  13.00000 1286134
13 | 1000000  13.00000  7.655561
14 9 000000 10 00000‘. 2 449780
15 10.00000 1300000  6.105662
16 3.000000  15.00000 8 268006
17 9000000 1400000  1.862405
L 18 13.00000  11.00000 3980892
=19 10 00000 12 .00000 4.763460
20 11.00000 1200000  6.380596
21 8 000000 14 00000; 5.631124
|22 7.000000  11.00000 2488057
23 7. 000000 14 00000 1.223738
ﬂ‘ 24 | ®0ONANON. 12000NN 1 RARRRA
o5 | <
groupO01

~Sample range pairs (or sample object to copy) —.

‘ @all

~IF condition (optional)

by
[oc ]

male=1]

| Cancel

A
i




8 (€] Group: GROUPO1 Workfile: WAGEST:Wages1\
F| |View |Proc| Object| | Print | Name | Freeze | Default v |Sor
3 EXPER | SCHOOL WAGE |
q 1571 7.000000 14.00000 2.933289
|| ST 12.00000 11.00000 6.219131
1573 | 12.00000 12.00000 6.915378
1574 | 11.00000 11.00000 4946563
1575 |  12.00000 12.00000 5134564
1576 | 10.00000 12.00000 3.062224
1577 | 7.000000 11.00000 5.587216
1578 | 11.00000 12.00000 7.655561
1579 | 10.00000 14.00000 16.65645
1580 | 9.000000 15.00000 3.216882
1581 | 12.00000 12.00000 6.828760
1582 |  8.000000 11.00000 1.032880
1583 | 11.00000 12.00000 3.490936
1584 |  10.00000 12.00000 6.130999
1585 | 11.00000 13.00000 4638444
- 1586 |  7.000000 15.00000 7.961783
1587 | 8.000000 15.00000 8.945824
1588 | 9.000000 13.00000 2.449780
1589 11.00000 12.00000 2.632941
1590 | 14.00000 8.000000 6.189372
1591 9.000000 12.00000 2.041483
1592 | 10.00000 11.00000 1.092794
- 1593 |  8.000000 14.00000 0.734934
1594 11 nnnnn 12 nnnnn 2ARN2IMRAR
ﬂ 1505 | ¢
lekey neevljZpe+€ hljbfZeb \b[ejdm \ h[f}d

>Zes jhaeyg fh kiZIbklbgge 0ZjZdl_jbklbdb ~Zgh€ ]jmil
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[VlewlProcIObjectHPrintIMameIFreeze SamplelSheetISt_atsISpec]
EXPER | SCHOOL | WAGE |

- Mean 8.326377 11.44232 6.313021
Median 8.000000 12.00000 5.654321
Maximum 18.00000 16.00000 39.80892
Minimum 2.000000 3.000000 0.153480
Std. Dev. 2.359172 1737319 3.498861
Skewness 0.,30625 -0.475031 1.919730
Kurtosis 3.794166 4240833 11.81645
Jarque-Bera 64.86015 175.5392 6646.368
Probability 0.000000 0.000000 0.000000
Sum 14363.00 197,38.00, 10889.96
Sum Sq. Dev. 9595.250 5203.511 21105.26
Observations 1725 1725 1725

1

Table: DESCRIPT_MALE Workfile: WAGEST:WagesT\

X

View | Proc| Object| | Print| Name | | Edit+/-| CellFmt | Grid+/- | Titie | Comments-,
A B | c I D |
1 Date: 11/01/20 Time: 20:23 A
2 Sample: 13294 IF MALE=1
3
4 EXPER SCHOOL WAGE
5
6 |Mean 8326377 1144232 6313021
" 7 |Median 8.000000 1200000 5654321
8 | Maximum 18.00000  16.00000  39.80892
9 | Minimum 2000000 3000000  0.153480
10 | Std. Dev. 2359172 1737319  3.498861
11 | Skewness 0260625  -0.475031  1.919730
12 |Kurtosis 3794166 4240833  11.81645
13
14 | Jarque-Bera 64.86015 1755392  6646.368
15 | Probability 0.000000  0.000000  0.000000
16
17 |sum 1436300 1973800  10889.96
18 |Sum Sq. Dev. 9505250 5203511 21105.26
19
20 | Observations 1725 1725 1725
21
22
23 a6
na < > .

Descript_male

10




>Zee klI\hjbfh fZljbpx dhj eype+£

View | Proc| Object| | Print| Name | Freeze | | Sample | Sheet | Stats | Spec

Covariance Analysis: Ordinary

Date: 11/01/20 Time: 20:25

Sample (adjusted); 1570 3294

Included observations: 1725 after adjustments

Correlation
t-Statistic
Probability EXPER SCHOOL WAGE
EXPER 1.000000
SCHOOL -0.273282 1.000000
-11.79259 e
0.0000 -
WAGE -0.012973 0.322171 1.000000
-0.538547 14.12618 ——-ee
0.5903 0.0000 e
N
Correl_male

11



L i _j \eAneevijm}fh

gheh\ede\

nnnnnnn

\erghkgh

‘eghd LZ \eAl\hjbfiely

Sample x
{ (~Sample range pairs (or sample object to copy)
- o]
IF condition (optional)
male=0 ' Cancel
Sample
fiew | Proc| Object | | Print | Name | Freeze | Defautt v
EXPER | SCHOOL WAGE |
1 9.000000 13.00000 6.315296
2 12.00000 12.00000 5479770
3 11.00000 11.00000 3642170
4 9.000000 14.00000 4593337
5 8.000000 14.00000 2418157
e 9.000000 14.00000 2.094058
7 8.000000 12.00000 5512004
8 10.00000 12.00000 3.548427
s S 12.00000 10.00000 5818226
10 7.000000 12.00000 3.827780
o Js I 10.00000 14.00000 6.736894
I -3 10.00000 13.00000 12.86134
BB 10.00000 13.00000 7.655561
14 9.000000 10.00000 2.449780
E155 10.00000 13.00000 6.105662
16 | 3.000000 15.00000 8.268006
7 9.000000 14.00000 1.862405
18 13.00000 11.00000 3.980892
=y [ = 10.00000 12.00000 4763460
20 11.00000 12.00000 6.380596
21 8.000000 14.00000 5631124
2z 7.000000 11.00000 2488057
| vt T 7.000000 14.00000 1.223738
24 5 NNNNNN 12 NONNN 1 245R5R4
25 |¢€

lekey neevljZpe+€ hljbfZe569h[4jjdhe\
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>Zes jhaeyg fh klZIbklbgge 0ZjZdl _jbklbdb ~Zgh€ ]jmil

b1 =J UIWP. NNNWVUUTrviE VTUTRINC "HWI—"GPI\
Nr| | View|Proc| Object| | Print| Name | Freeze [\ample | Sheet | Stats | Spec
EXPER | SCHOOL | WAGE |
q Mean 7.732314 11.83748 5.146924
| Median 8.000000 12.00000 4693262
Maximum 16.00000 16.00000 32.49740
Minimum 1.000000 5.000000 0.076556
Std. Dev. 2171471 1.539355 2.876237
Skewness -0.063330 -0.172562 1.975137
Kurtosis 3.211163 3.894340 13.95051
Jarque-Bera 3.963838 60.07664 8859.515
Probability 0.137805 0.000000 0.000000
Sum 12132.00 18573.00 8075.524
Sum Sq. Dev. 7393.572 3715.556 12971.66
Observations 1569 1569 1569
[ (B Table: UNTITLED Workfile: WAGES1:Wages1\ _mx |
[ View | Proc| Object| | Print | Name | | Edit=/-| CellFmt | Grid+/- | Titie | Comments~, |
A B I c | D |
1 Date: 11/01/20 Time: 20:31 A
2 Sample: 13294 IF MALE=0
3
i S EXPER SCHOOL WAGE
5
6 | Mean 7.732314 11.83748 5.146924
7 | Median 8.000000 12.00000 4.693262
8 |Maximum 16.00000 16.00000 32.49740
9 | Minimum 1.000000 5.000000 0.076556
10 | Std. Dev. 2171471 1.539355 2876237
11 | Skewness -0.063330  -0.172562 1.975137
12 | Kurtosis 3.211163 3.894340 13.95051
13
14 | Jarque-Bera 3.963838 60.07664 8859.515
__15 | Probability 0.137805 0.000000 0.000000
16
17_|Sum 12132.00 18573.00 8075.524
18 | Sum Sq. Dev. 7393.572 3715.556 12971.66
19
20 |Obsermvations 1569 1569 1569 »
21
227 |
23 s
i4 < > -

13



Descript_female

>Zees jhajZom}fh dhj_eypecgm fZljbpx

[Viewl ProclObject] [PtintINameI FrEe.ze]. [Samplel SheetI StatsISpec]

Covariance Analysis: Ordinary
Date: 11/01/20 Time: 20:34
Sample (adjusted): 1 1569
Included observations: 1569 after adjustments

Correlation
t-Statistic
Probability EXPER SCHOOL WAGE
EXPER 1.000000
SCHOOL -0.056524 1.000000
-2.241111 e
0.0252 —eeee
WAGE 0.030110 0.294314 1.000000
3.581615 12.19046 —eees
0.0004 0.0000 e

Correl_female

Jhaleyg_fh kicevgm | _g” _gpex aZjh[elgh€ ieZlb

14



65 Series: WAGE Workfile: WAGES1:Wages1\ = B
| View | Proc| Object | Properties | | Print | Name | Freeze | | Sample | Genr | Sheet | Graph | stats| |
Wy

Ei

A

Test for Equality of Means of WAGE
Categorized by values of MALE
Date: 11/01/20 Time: 20:41
Sample: 13294

Included observations: 3294

Method df Value  Probability
t-test 3292 -10.38912 0.0000
Satterthwaite-Welch t-test* 3259.275 -10.48479 0.0000
Anova F-test (1,3292) 107.9338 0.0000
Welch F-test* (1,3259.28)  109.9308 0.0000

*Test allows for unequal cell variances

Analysis of Variance

Source of Variation df Sum of Sq. Mean Sq.

Between 1 1117.270 1117.270

Within 3292 34076.92 10.35143

| Total 3293 35194.19 10.68758
Wage test

I _j_\ejbfh klIZIbklbggm agZgmseklv k_j ~ge0 agZq_gVv 8
|Z “eghd

| Equation Estimation

i Equation spedfication

i Dependent variable followed by list of regressors induding ARMA
and PDL terms, OR an explict equation like Y=c(1)+c(2)*X.

wage c male

Al OO A

Estimation settings
Method: LS - Least Squares (NLS and ARMA) v,
Sample: | 4 3294

L L

15



[cwIPro;IObjed]IPlimINae [Edit*/-[CeIIquGridOI-]TiﬂeICommentso/-]
A

B | e D) [_E
1 Dependent Variable: WAGE N5 ~
2 Method: Least Squares
3 Date: 11/01/20 Time: 20:44
4 Sample: 13294
5 Included observations: 3294
6
7 Variable Coefficient Std. Error t-Statistic Prob.
8
=0 Cc 5146924 0.081225 63.36639 0.0000
10 MALE 1.166097 0.112242 10.38912 0.0000
11
12 R-squared 0.031746 Mean dependentvar 5.757585 |
13 Adjusted R-squared 0.031452 S.D. dependentvar 3.269186
14 SE. ofregression 3.217364 Akaike info criterion 5.175609
15 Sum squared resid 34076.92 Schwarz criterion 5.179313
16 Log likelihood -8522.228 Hannan-Quinn criter. 5.176935
17  F-statistic 107.9338 Durbin-Watson stat 1.866250
18 Prob(F-statistic) 0.000200
19 }

|

TableO1

pontd (B, Syt BieSul comemaioend] LI Ditewdayy Brerioeded (e:xtwand £ o dan] Pinie I
3% " .r:r ;;. .“A “ “,.» ' 1 - Te——
[\ﬁewIProcIObjed Print],m,ekreezeﬂEstimatelForeastIStatsIResids]
3 Wy

Dependent Variable: WAGE
Method: Least Squares
Date: 11/01/20 Time: 20:44
Sample: 13294

Included observations: 3294

Variable Coefficient Std. Error t-Statistic Prob.

o] 5.146924 0.081225 63.36639 0.0000
MALE 1.166097 0.112242 10.38912 0.0000
il R-squared 0.031746 Mean dependentvar 5.757585
- Adjusted R-squared 0.031452 $S.D. dependentvar 3.269186
s| S.E.ofregression 3217364 Akaiks info criterion 5.175609
4 Sum squared resid 34076.92 Schwarz criterion 5.179313
gl Log likelihood -8522.228 Hannan-Quinn criter. 5.176935
F-statistic 107.9338 Durbin-Watson stat 1.866250

o Prob(F-statistic) 0.000000

EqO1

16



Sh[ h
gh\bc

LA S L

ljbfZlb <gl_j\Zevgm hpegdm agZq_gv
h[T}dl Ijb\bfejgbh2x \_dlhj

~

[E]] b2
smpl @all Bl c
vector (3) b2 & correl_female
| B correl_male
IR = LdiL \_l'l‘IJL'\.I. ¥ IoYW Ll LW Sl L P L 3
vector (3) b2
b2(1) = c(2)

< j_amevlZle hljbfZeb \_dlhj sh feklblv k_]

|Zdh"

b2(2) = ¢(2) - @stderrs(2)*1.96
b2(3) = c(2) + @stderrs(2)*1.96

f “e Ah\ejghlh +gl_j\Zem

{ (1) Vector: B2 Workfile: WAGEST:Wages1\ -0
. [ViewIProcIObject] [PrintINameIFreeze] lEd'rh/-lLabelo/-] |SheetIStatsIGraph]
’ B2
Lastupdated: 11/01/20 - 20:53
R1 |  1.166097
R2 | 0.946103
R3 | 1.386092

dh_nepe}gl

_"g} agZq._

Sh[ \dexqgblb \ aZe “geklv I1Zdh" ~hk\s~ jh[hlb « hljbfZg

17



Spedification Options
-~Equation specdification

Dependent variable followed by list of regressors induding ARMA
and PDL terms, OR an explicit equation like Y=c(1)+c(2)*X.
wage ¢ male school exper|
~Estimation settings
Method: |5 - |east Squares (NLS and ARMA) v
Sm: 13294

i Mmﬂq{éﬂrmjsndoﬁlmﬂCommentso/-]
A I

B [ ¢ |5
1 DependentVariable: WAGE "
2 Method: Least Squares
3 |Date: 11/01/20 Time: 20:56
4 Sample: 13294
5 lIncluded observations: 3294
6
7 Variable Coefficient Std. Error t-Statistic Prob.
8
9 (o -3.380018 0464977  -7.269224 0.0000
10 MALE 1.344369 0.107676 12.48533  0.0000
11 SCHOOL 0.638798 0.032796 19.47801 0.0000
12 EXPER 0.124825 0.023763  5.252986 0.0000
13
14 R-squared 0.132588 Mean dependentvar 5757585
15 Adjusted R-squared 0.131797 S.D. dependentvar 3.269186
16 |S.E. ofregression 3.046143 Akaike info criterion 5.066843
17 Sum squared resid 30527.87 Schwarz criterion 5.074250
18 |Log likelihood -8341.091 Hannan-Quinn criter. 5.069495
19 F-statistic 167.6302 Durbin-Watson stat 1.905052
20 Prob(F-statistic) 0.000000
21
29

Table02
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2 I

=

f “@WEquaﬁon: UNTITLED Workfile: WAGES1:Wages1\ ] =l <
) [VICWI Proc[Object] [PrintINameIFreeze] [EstimatelForecastIStatsIResids]

Dependent Variable: WAGE
Method: Least Squares
Date: 11/01/20 Time: 20:56
Sample: 13294

Included observations: 3294

Variable Coefficient Std. Error t-Statistic Prob.
C -3.380018 0464977 -7.269224 0.0000
MALE 1.344369 0.107676 12.48533 0.0000
SCHOOL 0.638798 0.032796 19.47801 0.0000
EXPER 0.124825 0.023763 5252986 0.0000
R-squared 0.132588 Mean dependentvar 5.757585
Adjusted R-squared 0.131797 S.D. dependentvar 3.269186
S.E. of regression 3.046143 Akaike info criterion 5.066843
Sum squared resid 30527.87 Schwarz criterion 5.074250
Log likelihood -8341.091 Hannan-Quinn criter. 5.069495
F-statistic 167.6302 Durbin-Watson stat 1.905052

Prob(F-statistic) 0.000000

Eq02

L Kkl MZevArZ

(Wald Test x

Coefficent restrictions separated by commas
c(3)=c(4)=0|

Examples

(=0, c@=2c@ [_ok || cancel

P_hagzZqZ} je\geklv dh_nepe}gkhoaljilexpef.dlhjZo

19



.|  Equation: EQ02 Workfile: WAGES1:WagesT\ -

i {WewIPtocIObjed] PrintINameIFreezeﬂEstimateIFovecastIStatsIResids]

Wald Test:

Equation: EQ02

Test Statistic Value df Probability
F-statistic 191.2411 (2, 3290) 0.0000
Chi-square 382.4821 2 0.0000

Null Hypothesis: C(3)=C(4)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C@3) 0.638798 0.032796
C(4) 0.124&25 0.023763

Restrictions are linear in coefficients.

Wald_eq02

HIjbfZ}fh jhajZomgdh\e agZq_ggy

20




&) Equation: EQ02 Workfile: WAGEST:Wages1\ - = x|
| | view | Proc| Object| | Print | Name | Freeze | | Estimate | Forecast | stats | Resids |

[

= Forecast. WAGEF
¢ g Actual: WAGE
o »y 3 R Forocastsample. 13294
e ' ! : & : 4 Fchudod observatons: 1234
z ; > Roct Maan Squeved Errar 1042253
| Moo Atwchute Errar 2181583
: Maan Abs. Percert Enar 68.90007
4 Thal nogufity Cooficent 0243522
' Bas Proporion 0.000000
° Varianoe Proporion 0468120
Covariance Praporsan 0.533880
<
2

Wagef
HljbfZeb ]JjZned jhajZomgdh\h]l]h agZq_ggy IZ ch]h ~h\e

Ilh[fm” m}fh ]jZnedb jhajZomgdh\bo 1Z nZdlbggbo agZq._
afeggWwayge i wagef.
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(€ Group: UNTITLED Workfile: WAGES:V
[Viewl Procl Objectﬂ PrintINameIFreeze D

WAGE | WAGEF

1 | 6315296  6.047781
2 | 5479770 5783460
3 | 3642170 5019836
4 4593337 6686579

2418157 6561753
e 2094058 6686579

7 5512004 5284158
3548427 5533809
5818226 4505864

~ 10 | 3827780 5159332
1 6.736894 6.811404
" 12 | 1286134 6.172606
T 13 | 7655561  6.172606
14 | 2449780  4.131388
~ 15 | 6105662  6.172606
16 | 8268006 6576424
17 1.862405 6.686579
18 | 3980892 5260487
19 | 4763460 5533809
20N 6.380596 5.658634
" 21 | 5631124 6561753
22 | 2488057 4520535
23 1.223738 6.436928
24 1 24RRR4 4 aNaRa1
—= s
Group02
(€] Group: GROUP02 Workfile: WAGES1:Wages\ =P

[ViewlProcIObject][PrintINameIFreeze] Default v [OptionsIPositionISampleISheetIS

50

40 -

30

500 1000 1500 2000 2500 3000
| — WAGE — WAGEF
Grapl02

<ke afegb a[_jwagegh \
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<bkgh\hd

>ey Ibo j_kihg” _gle\ aZjieZlZ ydbo leevdb [eevr q
\er*obe ggy \e”jeagyl}lvky \eAr Kk j ~gvh]h jeagbpy
jhajZomgdh\bfb agZgq _ggyfb ~h\hee \ _ebdZ JhajZomg
nZdlbgqgbo Ileevdb 7"ey aZjieZl yde fZeh \erjeagyxl
[ amfh\gh Jh\hjblv ijh "m"_ gbavdm ydeklv fh" _e-

1g"b\e"mZevges "Zges "ey \bdhgZggy ijZdIb®gh]h azZz\*"Zg

Ydsh <b gZjh~bebtkv "gW fekypy g _\Z eb\h ydh]h
ydh]lh jhdm Ih

<erdbgvl_i_jrbo 0Q ca \bfeje\ gZ ydbo fb
\bdhjbklZggy nedlb\gbo afeggbo >Zge \dexqZxlv d
\erdb”™Zggy i _jrbo afeggbo ijba\h”blv *h afegb ydhkdyc
agZqgh€ deevdhkle i _jrbo ~Zgbo fh _ ijba\_klb ~h |
h[jh[db

Ih\lhjelv kZfhklecgh \bdhgZggy ijZdlbgqgh]lh az\~Zg
]jmib \ <Zr hkh[bklbc dZIZeh] a a\elZfb a ijbdeZ”*gh€

23



iekey aZ\ _js_ggy dmjkm j _dhf_g”m}lvky aZebrblb <
[h fb a <Zfb ijhly]hf pvh]lh k_f_kljm gZ\gbfhky [m~n
j _1]_kecge fh”_ee jeagh]h Ibim kdeZ” ghkle \dexqg
fh™ _eyfb [P [Zahx ~ey \b\g_ggy « aZklhkm\Zggy
j_li_kecgbc fh_e_c \ [ZdZeZ\jhkvdec jh[hle

24



o, ' 8&  &AIIA Ti
» # & & W( #= *( ( &&( ,( 1&(

F _1Z jh[hlb

AZklhkm\Zggy g _eegecgbo fh” e c \bdhjbklZgg
\azZ}fhne€ o f |h*"Z ihdjhdh\h)\ipdekaex gogygyafeggbo \|
f _Ih~rel | _kim\Zggy ki_pbnedZpe€ je\gyggy j_]j_ke€ "ey
fh e c

<boe"ge+ Waopd wfl):

EARNINGS ihlhggZ ih]h”"bggZ aZjh[elgZ ieZlZ \ *heZjZo
EXPER "hk\e” jh[hjllbd¥ o

MALE nedlb\gZ afeggZ je\gZ “eyghekihg»\gle\

S=gbkeh aZ\_jr_gbo jhde\ gZ\qZggy

EDUCBA nedlb\gZ afeggZ je\gZ “"ey j_kihg”_glZ a kl_i_
EDUCMAST=nedIb\gZ afeggZ je\gZ "ey j_kihg”™_gle\ ae ki
EDUCPHD=ne+dlb\gZ afeggZ je\ge "ey j_kihg”_gle\ a *hdl

iz
3
—
B
5
¥
E
|




AZ\"Zggy
1. Hpegelv gZie\eh]Zjbnfeqgm fh* _ev fh™ _ev :

LOG(EARNINGS) = GE W#."EU 24 EGEY
(1)

2. Hpegelv fh”_ev sh ~halhey} \e”*ih\eklb gZ iblZ
\ieb\Zxlv "hk\e” jh[hlb e« hk\elZ gZ aZjh[elgm ieZ
AhAZN\rb “h  je\gyggy ge _gb sh \eMih\erZx|
ithykgxxgbo nZdlhje\ a nedlb\ghx afegghx [I|h[lh

MALE*EXPER bMALE*S (je\gyggy
LOG(EARNINGS)=, E Y/#.' EU;":2'4 EYS5 Epf#." U ":2'4 E
W/#.'USEY
(2)
ljhegl jij_Imcl_dh_nepe}glb ijb afeggbo \aZ}fh?e€ i j_
3. <bdhjbklh\mxqgb f_Ih” ihdjhdh\h]hbdéedkgxggygywyfeg
hpegelv fh® _ev leevdb a« agZqbfbfb nZdlhjZfb <b[
aZ nhjfZevgbfb djbl_jeyfb [jh\_Aelv | _klI MZevA?

\\_ A ggy h[f_~ _gv sh ijb\h~ylv \e® fh™ ee a ih\gbf
j*\gyggy "h \deZ” gh€ fh™ _ees leevdb a+ agZqb

4. GZc”elv jhajZomgdh\_ agZq_ggyilZpY kgh€hlijed Fg
i Ney “egdb ¢ gheh\ledZ a ~hk\e*hf jh[hlb jhi
9Z\qZggy je\ghbf

5. <jZoh\mxgb j_amevlZl i ijh\_7Nelv [eevr " _|Zevghb
hk\elb gZ azZjh[elgm iezZlm H[f_"I_kv \byle _ggyf
j_kihg” _glhf kl_i_ge [ZdZeZ¥HhD)fgleklaZjh[elgm e
\jZoh\mxqgb ~"hk\e” o klZIv j_kihg” _glZ

Hpegelv eegecgm fh"_ev
EARNINGS=, E Y/#."E U;":2'4 E }'& 7% $# B'&7%/#56 E
B'&7%2*& E Y

26



(4)
e gZi*\eh]Zjbnfeggm fh”_ev fh* _ev

LOG(EARNINGS=3 E Y/#.'EU;':2'4 E B'&7%$# B'&7%/#56 E
B'&7%2*& E Y

(5)

Ihje\gycl_j _amevlZIlb

6. <bdhgZEeEI _kim\Zggy fh" _e- ijhib. &Kd hegpZRE-_
| kilm\Zggy fh™ _e- ijhlb fh” _e- Ydbc \Zr \

JhalfyaZggy

"V‘ EViews - [Equation: EQD4 Workfile: EAEF22 (2):Eaef22\] — O x

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

Command

DCUmmand ID Capture |
View]Proc[ObjectlPrl'nt[NameIFreezelEst\'mateIForecast]StatsIResids_

Dependent Variable: EARNINGS ~
Method: Least Squares

Date: 10/22/19 Time: 12:20

Sample: 1 570

Included observations: 570

Variable Coefficient  Std. Error  t-Statistic Prob.
C 11.16059 0.925351 12.06093 0.0000
MALE 3.826579 0781124  4.898813 0.0000
EXPER -0.315342 0.192090  -1.641635 0.1012
EDUCBA 4642112 0976458  4.754033 0.0000
EDUCMAST 7.378582 1.783476 4137191 0.0000
EDUCPHD 2.345841 6.527593 0.359373 0.7195
R-squared 0.111716  Mean dependent var 13.68988
Adjusted R-squared 0.103842 S.D. dependent var 9.702960
S.E. of regression 9185369  Akaike info criterion 7.283571
Sum squared resid 47585625 Schwarz criterion 7.329315
Log likelihood -2069.818  Hannan-Quinn criter. 7.301419 b
< >

s\sobol\onedrive\nokymentt | DB = none | WF = eaef22 (2)

27



Lﬁ EViews - [Equation: EQD2 Workfile: EAEF22 (2):Eaef22\] — O X

B Fle Edit Object View Proc Quick Options Add-ins Window Help

Command

DCommand IDCapture |
View[ProcIObjecthrintINameIFreezelEstimateIForecastIStats]Resids_

Dependent Variable: LOG(EARNINGS) ~
Method: Least Squares

Date: 10/22/19 Time: 11:50

Sample: 1 570

Included observations: 570

Variable Coefficient  Std. Error  t-Statistic Prob.
MALE 1.044247  0.260691 4.005696  0.0001
EXPER 0.001801 0.014422 0124907  0.9006
S 0130339  0.013661 9541113 0.0000
MALE*EXPER -0.025579  0.019510 -1.311068  0.1904
MALE*S -0.050646  0.017394 -2.911671 0.0037
C 0514849  0.203091 2535070  0.0115
R-sguared 0276215 Mean dependent var 2.456463
Adjusted R-squared 0269799 S.D. dependent var 0541347
S.E. of regression 0462591  Akaike info criterion 1.306522
Sum squared resid 1206904 Schwarz criterion 1.352266
Log likelihood -366.3588  Hannan-Quinn criter. 1.324370 v
< >

ymertn | DB = none | WF = ea

Lﬁ EViews - [Equation: EQ02 Workfile: EAEF22 (2):Eaef22\] — Oa *

B FGle Edit Object View Proc Quick Options Add-ins Window Help

Command

I:| Command ID Capture |
Viewl Procl Objectl Printl Name I Freeze I Estimate I Forecastlstatsl Resids_

Dependent Variable: LOG(EARNINGS) ~
Method: Least Squares

Date: 10/22/19 Time: 11:50

Sample: 1570

Included observations: 570

Variable Coefficient  Std. Error  t-Statistic Prob.

MALE 1.044247 0.260691 4.005696  0.0001

EXPER 0.001801 0.014422  0.124907  0.9006

S 0.130339 0.013661 9541113  0.0000

MALE*EXPER -0.025579 0.019510 -1.311068 0.1904

MALE*S -0.050646 0.0173%4 -2.911671 0.0037

c 0.514849 0.203091 2535070  0.0115

R-squared 0276215 Mean dependent var 2.456463

Adjusted R-squared 0269799 S.D. dependent var 0.541347

S.E. of regression 0.462591  Akaike info criterion 1.306522

Sum squared resid 1206904 Schwarz criterion 1.352266
Log likelihood -366.3588 Hannan-Quinn criter. 1.324370 b4

<

bol\onedrive 1 | DB = none | WF = eaef
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W’i EViews - [Equation: EQ01 Workfile: EAEF22 (2):Eaef22\] — Oa *

BS Fle Edit Object View Proc Quick Options Add-ins Window Help

Command ax

I:| Command “:| Capture ‘

aaaaa

Sample: 1 570
Included observations: 570

Variable Coefficient  Std. Error  t-Statistic Prob.
MALE 0273170 0039534  6.909756 0.0000
EXPER -0.011794 0.009771  -1.206982 0.2279
S 0.099377 0.008498 11.69353 0.0000
c 0.981676 0.130617 7.515669 0.0000
R-squared 0264727 Mean dependent var 2.456463
Adjusted R-squared 0260830 S.D. dependent var 0541347
S.E. of regression 0465423  Akaike info criterion 1.315253
Sum squared resid 122 6061  Schwarz criterion 1.345748
Log likelihood -370.8470 Hannan-Quinn criter. 1.327151
F-statistic 67.92733  Durbin-Watson stat 1.805665

Prob(F-statistic) 0.000000

Path = c\users\sobol\onedrive\nokymerntn | DB = none | WF = eaef22 (2)

<bkgh\hd

1.

3.

J ameviZlb Bpegithl Zam} sh ijb egrbo je\gbo mfh\z
Ahk\e” jh[hlb <« deevdeklv jhde\ gZ\gZggy ghe
aZjh[eyxlv gZ [¢evr_ ge "egdb Qbf [sevr_ "hk
deevdeklv jhde\ gZ\gZggy |Ibf \bsZ aZjh[elgZ ieZlZ
mfh\Zo

Dh_nepe}gl ijb i_j_ oj_ kgNMAE*EMPERe kIZIbklbggh g
agZgmshbf hl° ~"ZgZ hpegdZ ihdZam} sh \4eb
aZjh[elgm ieZlm g_agZgqms_ \e*jeagyl}lvky ey qghe
dh_nepe}gMAlBE*S agZgmsbc

AZ nhjfZevgbfb djbl_jeyfb \bdexNAlgg WMALEIEKPER
g_ ih]ejrbeh ydhkle hpegdb hkdeevdb agZq_ggy kc
N | jfegZpe€ a[eevrbehkv Z agZqg_ggy e*gnhjfZpec
R\ZjpzZ af_grbebkv Yd ihdZam} j_amevlZl |_klm
hpegdb klZlbklbgqgh g_ agZgmse Ihfm ~ey ih~"Zevi
[*evr _dhghfgmEJ(3._ev
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4. LZdbf gbghf ih]h*bggZiezZljh|gllw&gh\ede\ \ k j ~gvVv
ihlh~"bggh€ aZjh[slgh€ ieZlb "eghd ijb hAgaths hjfrmg
hk\elb H”gZd jeagbpy \ aZjh[elgec ieZle fe <Yd efh!
hk\elb [eevr_ ge fe  "egdZfb a IZdbfb "~ o0zZjzdl _jbk

5. g j_kihg”_glb [_a kl_i_ge j_kihg”_glb sh fZxlv
ithdZam} j_amevlZl hpegdb fh”_ee+ \ eegecgora mhipfeZ
j_kihg”™ _glb sh fZxlv kl_iegv [ZdZeZ\jZ aZjh[eyx|
j_kihg”_glb [_a kl_i_ge* j_kihg”_glb sh fzZ¥hb)kl _
aZjh[eyxlv [eevr ge ] _kihg”™ _glb [ a Kl
gZis\eh]Zjbnfeqgec fh” _ee j _kihg”™ _glb sh fZxlv
aZjh[eyxlv [eevr_ ge¢ j_kihg” _glb [_a kl_i_ge+ Py
hpegdhx hljbfZghx aJe*gh eegecgh€ fh" _e-

6. YdihdZam} | _amevlZl hpegdb dh_nepe}gl ijb h
klZIbklbggh g_agZgmsbc lhfm gmevh\Z J]eihl_a
gZis\eh]ZjbnfeqgZz fh”_ev "hklZlgy "ey ihykg _gg
nZdlhje\ gZ ihl]h*bggm aZjh[elgm ieZlm HIjbfZgelc
kl i _ge aZe_ "blv \e”M \b[jZgh]h je\gy agZgmshkle I
fZ} djZse klZlbklbgge 0ZjZdl_jbklbdb aZ esgecgm
agZq_ggy dh_nepe}gle\ ijb nZdlhjZo sh \e~*h[jZ Zxl

l1g*"b\e"mZevges "Zge "ey \bdhgZggy ijZdlbggh]h azZz\*Zg

lg”"b\e"mZevge "Zge ey g _eecgecgh€ fh” _ee \ dh gh]t
eg”"b\e"mZevgbo "~Zgbo “ey ihi_j ~gvh]h azZergeggyh
fhr e a nedlb\gbfb afeggbfb
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¢, 1l 8& &AIITA 10

o #@ &&A # &(-1 *(* /1 6 & ¢
&-1,1% &/ #=& 5 % && 5

F 1Z \b\g_ggy f _Ih*m egkljmf_glZevgbo afeggbo
A\hdjhdh\h]h f_Ih*m gZcf_grbo d\Z~jZls\ ~ey hpegdl
f _Ih~re\ | _klm\Zggy KkKi_pbnedZpe€ je\gyggy j_]j_ke<€
>SZj[egZr0OZmkfzgZz

o §HLA°CAC AlLIALTLLILLEY, O« ALhRA

»A+t%«»|°E (o2 AcA3]

KpoK 1. llepeBIPRETLCA KOXHE PIBHAHHA MOZEN! Ha IAEHTUMIKOBAHICTb.
Axwo PIBHAHHA HaAIAeHTM('.blKOBaHI, TO ANA OUIHKW napamMeTpiB KOXHOro 3
HUX MOXXHa BUKOPUCTATH onepaTop OUIHIOBAHHA:

@] [nrcemyiey, 1 x| [Bxaentxy]
18] |  xx x| x|

Kpok 2. 3HaxoaXeHHs [o0YTKY MaTtpulb NOTOYHMX €HAOMEHHUX 3MIHHUX,
AKI MICTATBCA Y NpaBil YacTUHI MOAEni, Ha MaTPUUK BCIX EK30reHHUX

3MiHHUX Mogeni, TobTo 1

Kpok 3. ObuucnenHs matpuui * ~
(X

Kpox 4. BusHaueHHs [o0OyTKy MaTpuub BCIX E€K30reHHUX 3MIHHUX |

EHAOrEeHHUX 3MIHHUX Y NpaBiil YacTuri Mogeni, To6To X1t .
Kpok 5. 3HaxopxeHHs fobyTky maTpuub, SKi 3400yT0 Ha Kpokax 2,3.4,

to6io TXAX XY,

I 3HaxoQKeHHs obepHeHOT MaTpuui
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Kpok 6. BusHaueHHs pobyTky maTpuub eHOOreHHWUX 3MIHHUX Yy npasii
YyacTWHi MoZeni | eK30reHHUX 3MiHHMX, AKI BHeCeHi OO0 AaHOro PIBHAHHA,

To6TO I

Kpok 7. 3HaX0,ﬂ,}KEHHF| [obyTky MaTplLb  eK3OreHHUX 3MIHHUX, SKI
BXOAATb B AaHe pIBHFIHHFl | @HAOMEHHUX 3MIHHMX MPaBOoi YacTUHW CUCTEeMU

piBHSHb, TO6TO X%
Kpok 8. BuzHaueHHs p[oOyTKY MaTpUUb EK30MeHHUX 3MiHHMX AaHoro

piBHAHHS, ToBTO 1 &1
Kpok 11. 3HaxomkeHHA maTpuLi, o6epHeHoT 40 BNoYHoT:

B -1
FX(XYYIXYY, %X,
Xy X X

ol =

Kpok 10. BusHaueHHs gobyTky matpuup = L

1, ge X'— martpuus Beix
E€K30reHHUX 3MIHHWX Mozeni, i BEKTOP 3aneXHoi eHOOoreHHoT 3MiHHOT
NiBOT YaCTUHW PIBHAHHSA.
Kpok 11. 3HaxoaxeHHa JobyTky maTpuub:

g. = LK, X(X%) X,
HPOH 1Z. BU3Ha4YeHHA napameTpiB Modeni:

Kpok 13. OBuucneHHs s-i 3aneXHol eHOOreHHoi 3MIHHOT Ha OCHOBI

3HaligeHux napameTpis % i >:
I =aL+bX

Kpok 14. ObuucneHHs BeKTopa 3anuLKiB B S-MYy PIBHAHHI CUCTEMU:

w,=Y, -1,

Kpok 15. BuzHaueHHs gucnepcil 3anuLUKIB ANA KOXHOrO PiBHAHHA:

1 .
G, =————HU,
! n—k—r+l1

Kpok 16. 3HaxomXeHHs maTpuui KoBapiauiil Ans napaMeTpiB KOXHOro

plBHﬂHHﬂ
asy var{ﬂ =g} Q7!
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KpoK 1/. 3HaxOAXXEeHHSA CTaHAaPTHOI MOMUIKU NapameTpIiB | BUSHAYEHHSA
AOBIPYUX IHTEPBAnIB:

[a] 3
Sl - |=_.lc* _‘1
i|- Ve

a—tyS La<a+1,S;

b—1,S <b<b+1,S.

Hg \bAgh sh \bdhjbklZggy ~\hdjh_h\h]h FGD } kdeZ”g

iZd | (YLHZV eipkljm¥ glZjec "\hdjhdh\h]h FGD sh kml
\bdhjbklZggy pvh]h egkljmf_glZjex

<boe”rge "Zge >Zge ih ijh*Z " m pb]Zjhd ih rizlzf KR:
[Zah\h]h jhdm

AZ\"Zggy

1. Hpegblb _eZklbqggeklv ihiblm gZ pb]Zjdb \e* pegb f_

dZNjZle\

.1 _j_\ejblb fh eb\eklv \bdhjbklZggy afeggbo ih"ZId-e\
egkljmf_gle\ aZ _g”h] _gghkle peghb

. <bdhjbklh\mxqgb f_Ih”® 1A hljfZlb dhgkbkl_glgm hpe
ithiblm ih pege

. Hpegblb _eZklbqgeklv ihiblm gZ pbZ]jdb \«” pegb -
gZcf_grbo d\Z"jZle\

. Hpegblb g _eegecgm fh” _ev “\hdjhdh\bf f Ih~"hf gZc
. Ih\lhjgh hpegblb fh” _ev f ITh*hf >SFGD \bdhjbklh\m
Ze]lhjbEviewses ihje\gylb j _ameviIZlb

. Ijh\_klb | _KkKI >Z4p®@ZmkfZgZ ~ey ihje\gyggy hpeghd
ith f_ ITh m FGD |IZ 1A « ajh[blb \bkgh\db

J _amevlZlb jh[hlb

1fihjim}fh a 1Z[ebpe ([FHO ~Zgs ih ijh*Z m pb]Zjhd

State N PACKPC RAVGPRS PERINC RTAXSO RTAXS
Alabama 1 115,8 1,135 29770,69 0,117 0,195
Arizona 2 104,5 1,587 26986,89 0,145 0,216
Arkansas 3 128,5 1,101 31888,56 0,113 0,205
Califonria 4 104,2 1,147 26906,31 0,119 0,198
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Colorado
Connecticut
Delaware
Florida
Georgia
Idaho
[llinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland

Massachusett

Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New
Hampshire
New Jersey
New Mexico
New York
North
Carolina

North Dakota

Ohio
Oklahoma
Oregon

Pennsylvania

Rhode Island
South
Carolina

South Dakota

Tennessee
Texas
Utah
Vermont
Virginia

© 00 N O O

26

27
28
29
30

31
32

34
35
36
37

38
39
40
41
42
43
44

110,4
113,1
115,2
1211
108,7
127,5

119
120,8
121,3
108,5
126,3
124,3
129,4
128,7
115,6
127,8
118,8
123,3
117,4
127.8
113,3
103,9

1247
109,3
108,2
121,9

108,9
1129
108,4
128,9
124,5
101,7
129,6

108,3
107,3

111
109,2
108,8
115,5
113,8

1,369

1,09
1,229
1,194
1,066

1,05
1,137
1,218
1,565
1,275
1,235
1,145
1,055
1,056
1,373
1,091
1,211
1,218
1,361
1,163
1,102
1,121

1,366
1,122
1,451
1,373

1,205

1,44
1,511

1,15
1,147
1,568
1,184

1,567
1,572
1,209
1,389
1,557

1,39
1,536

34

23917,23
29986,95
35530,59
26057,88
29752,64
26996,77
28630,01
33468,68
31790,49
26588,57
29664,68
29210,06
24807,54

27407,5
33289,99
26032,08
35606,96

35483,2
25277,34

26256,7
33815,83
33768,68

24846,03

35839,3
32694,46
27521,65

28924,66
28792,35
21878,45
32359,94
27407,19
23824,48
36190,42

31039,36
33534,91
36380,18
22958,68
31101,32
32848,36
25679,71

0,131
0,108
0,124
0,122
0,105
0,101
0,114
0,118
0,139
0,129
0,125
0,117
0,103
0,102

0,13
0,111
0,118

0,12
0,134
0,111
0,109
0,114

0,132
0,113
0,137
0,131

0,123
0,136
0,138
0,116

0,12
0,139
0,121

0,136
0,135
0,119
0,129
0,137

0,13
0,138

0,21
0,189
0,199
0,192
0,188
0,187
0,194
0,196
0,217
0,196
0,193

0,19
0,187
0,187
0,206
0,192
0,194
0,193
0,209
0,192
0,189
0,191

0,204
0,192
0,211

0,2

0,193

0,19
0,215
0,189
0,191
0,218
0,192

0,218
0,219
0,199
0,203
0,216
0,203
0,217



Washington 45 117,2 1,484 32074,01 0,12 0,209

West Virginia 46 122,8 1,108 28805,71 0,101 0,2
Wisconsin 47 119,4 1,568 22157,25 0,136 0,216
Wyoming 48 112,2 1,585 29891,64 0,14 0,22

1. Hpegdm _eZklbgghkle ihiblm ijh\_~ fh a\bqZcgbf f_
d\ZAjZ1e\

<bdhjbklZ}jffhgyggy
LOG(PACKPC) = By + f,LOG(RAVGPRS) + ¢ (4.1)

I' Cell Range 1
Sheet: [ﬂMCT 1 ']

',:,3 Predefined range
Jucrl » PEESTIEEN @
Start cell: $C51 W ®
-~ L]
@) Custom range a
1 . p
NMcT11$CH1:5G$49 End cell:  $G$49 @
®
PACKPC RAVGPRS [PERINC RTAXSO RTAXS -
115.8 [A.135 P9770.69 0.117 |.195 ‘Eq
1 104.5 [p.587 P6986.89 |0.145 pP.216 = “
128.5 [A.101 [31888.56 |0.113 pP.205
104.2 Q[.147 6906.31 0.119 p.198
110.4 [A.369 23917.23 p.131 p.21
113.1 p.0S 29986.95 |0.108 p.189%
115.2 [p.229 [35530.59 0.124 p.199
121.1 p.194 P6057.88 0.122 pP.192
108.7 p.066 29752.64 0.105 p.188
127.5 [R.05 26996.77 |0.101 p.187 v
[:] Read series by row (transpose incoming data)
< Hazag || Adanee > ] [ [oToBO
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[Vlew Proc ObJectEPrlnt Name FreezeEEstlmate Forecast Stats RESIdS!

Dependent Variable: LOG(PACKPC)
Method: Least Squares

Date: 11/06/19 Time: 08:36
Sample: 148

Included observations: 48

Variable Coefficient ~ Std. Error t-Statistic Prob. 3y

I

LOG(RAVGPRS) -0.230276  0.065974 -3.490413  0.0011
C 4812827  0.018387  261.7561 0.0000

R-squared 0.209391 Mean dependent var 4.756903
Adjusted R-squared 0.192204 S.D. dependent var 0.069530
S.E. of regression 0.062492 Akaike info criterion -2.666798
Sum squared resid 0.179639  Schwarz criterion -2.588831
Log likelihood 66.00315 Hannan-Quinn criter. -2.637334
F-statistic 12.18298 Durbin-Watson stat 2.297799
Prob(F-statistic) 0.001075

< pec fhr_ee fh mlv [mlb ihjmr_ge gZklmige i_j_"mfh)
X ijhims_gzZ ~ | _jfegZglZ*hloidNm =
X nZdlhj pegZ \bfejygbc ea ihob[dZfb
X nZdlhj pegZ } g”h] _gghx afegghx ¢« dhj_ex} «a \b

X klZzg”~Zjlge ihob[db dh_nepe}gle\ fh mlv fZIlb afes _
KijZ\m ea i_j_oj_kghx \b[ejdhx

2. Ilhfm”~m}fh dhj_eypecgm fZljbpx "ey pegb aZ iZgdm
ih~"Zlde\ i _j \ejbfh fh eb\eklv \bdhjbklZggy €0 yd -
afeggbo
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(6] =Ea |& I
[ViewIProc[ObjecthrintINameIFreezelSampIeISheetlStatsISpec—
Covariance Analysis: Ordinary
Date: 11/06/19 Time: 09:00

Sample: 1 48
Included observations: 48

Correlation
t-Statistic
Probability RAVGPRS RTAXS RTAXSO
RAVGPRS 1.000000
RTAXS 0.905905 1.000000
14.50866 —_—
0.0000 —
RTAXSO 0.924613 0.809766 1.000000
16.46333 9.360144 —_—
0.0000 0.0000 —_—

H[bA\Z nZdlhjb \e”ih\eAZxIv mfh\s \bkhdh€ dhj_eyp+€ _
| j \ejbfh \eAkmligeklv dhj eyp+€ sgkljmfkdéa rahviz"d
>ey pvh]h kihgzldm ih[m~Am}fh jyrjelmndgdyi ]j _k-€ a
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S

[ViewlProclObjectIPropertieslPrintINameIFreezelDefault Y lSortIEdit+/-ISmpI+/-IAdjust+/-II

l
Last updated: 11/06/19 - 09:17 _ -
Residuals from equation with dependent variable LOG(PACKPC)
Modified: 1 48 // makeresids resid01_Is ‘:_|

1 -0.031802

2 -0.057288

3 0.065259

4 -0.134932

5 -0.036392

6 -0.064710

7 -0.018674

8 0.024620

9 -0.109517

10 0.046525

11 | -0.004137

12 0.026722

13 0.088577

14 -0.070132

15 0.074438

16 0.041052

17 0.062411

18 0.057205

19 0.010306
20 0.057696

21 0.008700
22 0.047206
23 0.023736
24 0.072412
25 -0.060422
26 -0.143096
27 0.084904 _
28 -0 092223 =
29 < ‘ I | 3

JhajZzom}fh dh_nepe}glb dhj_eype+€ ebrdes\ ae afeggbfb yde fb af
egkljmf_glb

(6] : ' =8 EER ™
[ViewIProcIObjecthrintIName[FreezelSampleISheetIStatsISpec_
Correlation
RESIDO1_LS| RTAXS | RTAXSO | [

RESIDO1_LS| 1.000000 -0.044171 -0.050643 -

RTAXS -0.044171 1.000000 0.809766
RTAXSO -0.050643 0.809766 1.000000

H[bM\Z dh_nepe}ghb g_} kiZlbklbggh agZqbfbfb Ihfm
|Zdh™ \bdhgm}lvky

<bdhgZggy |lj_Ivh€ mfh\b kee"m} a Ih]h sh [_aihk_j "¢
thibl g_ fZxlv ebr_ hihk_j ~dh\Zgh qg_j_a pegm
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3. Ijh\_~ fh hppodmggyf _Ih~*hf gZcf_grbo d\Z"jZIe\
\bdhjbkl\mxqgb ih~Zlhd a ijh~Z «\ yd sgkljmf_qgl
>g/ pvh]h kihgZldm ih[m”"m}fh FGD hpegdm je\gyggy
aZe "ghx afegghx Z ih~"ZlhdAdifhhZ \ =

8 =8 Eo8 =57
[ViewlProclObjectHPrintINameIFreezeiEstimateIForecastIStatsIResids_

Dependent Variable: LOG(RAVGPRS)
Method: Least Squares

Date: 11/06/19 Time: 09:33

Sample: 1 48

Included observations: 48

e B d o N o W L T S |

Variable Coefficient ~ Std. Error  t-Statistic Prob.
RTAXSO 10.79817  0.605700 17.82759  0.0000
T C -1.085768 0.074870 -1450199  0.0000
i R-squared 0.873565 Mean dependent var 0.242857
4 Adjusted R-squared 0.870816 S.D. dependent var 0.138166
4 S.E. of regression 0.049660 Akaike info criterion -3.126471
Sum squared resid 0.113440 Schwarz criterion -3.048505
1 Log likelihood 77.03531 Hannan-Quinn criter. -3.097008
| F-statistic 317.8229  Durbin-Watson stat 1.196667
Prob(F-statistic) 0.000000

Ly

HljbfZ}fh jhajZomgdh\t+oeegadsyy ggy
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[Viewl Proclobjectl Printl Name l Freeze I Estimate l ForecastlStatsIResids-

i Forecast: RAVGPRSF_1

H ; i | | Actusl: RAVGPRS

Forecast sample: 1 48

Included observations: 48

Root Mean Squared Error 0.062804
Mesan Absclute Emor 0.048500
Mesan Abs. Percent Emmor 2.722882
Theil Inequality Coefficient 0.024588

5 528 1] Bias Proportion 0.000742

“ ~ & Variance Proportion  0.0884€€

(18 LI LA LN LN LR LN BLELEL L AL RN BN BLELELELE R CDVMSR&PYOPC”IMOQ?»Z?QZ
5 10 15 20 23 K 33 0 5 Theil U2 Coefficient 0.255982
 RAVGPRST 1 ——— 22SE Symmetric MAPE 3.750564

1 ijh\_~ fh FGD hpegdm je\gyggy *a gh\bf egkljmf_glhf

o

I [Viewl Proc[Objectl Printl Name I Freeze I Estimatel ForecastIStatsI Resids-
) Dependent Variable: LOG(PACKPC)
1 Method: Least Squares |
) Date: 11/06/19 Time: 09:54 F
Sample: 1 48
Included observations: 48
Variable Coefficient ~ Std. Error  t-Statistic Prob.
LOG(RAVGPRSF_1) -0.254521 0.069956 -3.638306  0.0007
N C 4818715 0019198  251.0064  0.0000 "
j R-squared 0.223462 Mean dependent var 4756903 j
t4 Adjusted R-squared 0.206581 S.D. dependent var 0.069530
1| S.E. of regression 0.061933  Akaike info criterion -2.684756
/| Sum squared resid 0.176442 Schwarz criterion -2.606789
Log likelihood 66.43414 Hannan-Quinn criter. -2.655292 1
F-statistic 13.23727 Durbin-Watson stat 2.368219 7
Prob(F-statistic) 0.000692 1
1
: [
k
| 8
llllllllll T T TroogItItrr ™ -I

J_amevizZl \bdhjbklZggy A6 ®jHidNylyhyy
4. HpegdZ "\hnzdlhjgh€ fh”_es ihiblm gZ pb]Zjdb f_Ih~hf FGD
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B =X
[ViewIProcIObjectlPrintINameIFreezelEstimateIForecastIStatsIResids-

Dependent Variable: LOG(PACKPC)
Method: Least Squares

Date: 11/06/19 Time: 10:05
Sample: 1 48

Included observations: 48

Variable Coefficient ~ Std. Error t-Statistic Prob.

1 LOG(RAVGPRS) -0.237468  0.067758 -3.504630  0.0010
LOG(PERINC) -0.037422  0.068150 -0.549117  0.5856 -
C 5199379  0.704196  7.383429  0.0000 ﬂ

R-squared 0.214653 Mean dependent var 4756903
Adjusted R-squared 0.179749 S.D. dependent var 0.069530 I
4 S.E. of regression 0.062971 Akaike info criterion -2.631810 ¢
Sum squared resid 0.178443  Schwarz criterion -2.514860 i
4 Log likelihood 66.16343 Hannan-Quinn criter. -2.587614
F-statistic 6.149762 Durbin-Watson stat 2.307891
7 Prob(F-statistic) 0.004354

LZd yd pb]Zjdb } ki_pbneqgbf Ih\Zjhf ihibl gZ ydbc g_
lh g_agZgbfeklv dh_nepe}glm ijb nZdlhje *hoh”m g_ ijh

5. Hpegbfh g_eesgecgm fh”"_ev
DG(PACKPC) = By + B2LOG(RAVGPRS) + B3LOG(PERINC) + ¢

F IhAhf >FGD \bdhjbklh\mxgb ihAZldb yd sgkljmf_glZe:

>ey pvh]h kihgZldm ih[m"m}fh FGD hpegdm _g”*h]_ggh:
\ IThfm gqbkee egkljmf_glb
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! [ViewIProcIObjecthrintINameIFreezelEstimateIForecastIStatsIResids_

Dependent Variable: LOG(RAVGPRS)
Method: Least Squares

Date: 11/06/19 Time: 10:48

Sample: 1 48

Included observations: 48

Variable Coefficient ~ Std. Error  t-Statistic Prob.
LOG(PERINC) 0.006617  0.040436  0.163852  0.8708
RTAXSO 6.954862  0.775820 8964528  0.0000
RTAXS 5302314 0863885  6.137752  0.0000
C -1.743598 0447609 -3.895364  0.0003
R-squared 0931943 Mean dependent var 0.242857
Adjusted R-squared 0.927303 S.D. dependent var 0.138166
| S.E. of regression 0.037253  Akaike info criterion -3.662519
Sum squared resid 0.061062 Schwarz criterion -3.506585
Log likelihood 91.90045 Hannan-Quinn criter. -3.603591
F-statistic 200.8383  Durbin-Watson stat 1.733550

; Prob(F-statistic) 0.000000

HljbfZz}fh ey g_€ jhajZomgkbhdcasahgZq_ggy

Dl - — "-E?;’VI;”E =
’Viewl ProcIObject. Printl Name l Freeze l EstimatelForecastIStatsIResids—

1.8

Forecast. RAVGPRSF_2

Actual: RAVGPRS

Forecast sample: 148

Included observations: 48

Root Mean Squared Error  0.046465
Mean Absolute Error 0.033155
Mean Abs. Percent Error 2.582019
Theil Inequality Coefficient 0.017892

Bias Proportion 0.000361
Variance Proportion 0.025504
Covariance Proportion 0.974136
Theil U2 Coefficient 0.188662
Symmetric MAPE 2.585975

[ —— RAVGPRSF_2 ---- +2S.E. I

FGD hpepddyggya \bdhjbklZggyf jhajZomgdh\bo agZq_gv aZfeklv
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A

B8 =8 |Eo8 ™7
lViewlProcIObje?lPrinthame[FreezelEstimatelForecastlStatsIResids_

Dependent Variable: LOG(PACKPC)
Method: Least Squares

Date: 11/06/19 Time: 10:52
Sample: 1 48

Included observations: 48

Variable Coefficient  Std. Error  t-Statistic Prob.
LOG(RAVGPRSF_2) -0.262639  0.068964 -3.808330  0.0004
LOG(PERINC) -0.042316  0.066961 -0.631945  0.5306
C 5255809  0.692151 7.593447  0.0000
R-squared 0.243966 Mean dependent var 4756903
Adjusted R-squared 0.210365 S.D. dependent var 0.069530
S.E. of regression 0.061785 Akaike info criterion -2.669849
Sum squared resid 0.171783  Schwarz criterion -2.552899
Log likelihood 67.07637 Hannan-Quinn criter. -2.625653
F-statistic 7.260569 Durbin-Watson stat 2.355400
Prob(F-statistic) 0.001850

6. Ih\lhjgh hpesgbfh fh~_ev \[m~Ah\Zghbf Eviéh® hY & FGKjf_glZevgs
afegge \bdhjbklh\m\ZIbf_ fh ~hos” « ih~ZIdb

= -

-

= oo |
[ViewIProcIObjecthrintI NameIFreezelEstimateIForecastI StatsIResids !

Dependent Variable: LOG(PACKPC)

Method: Two-Stage Least Squares

Date: 11/06/19 Time: 10:58

Sample: 1 48

Included observations: 48

Instrument specification: LOG(PERINC) RTAXSO RTAXS
Constant added to instrument list

L2 e

| »

Variable Coefficient  Std. Error  t-Statistic Prob.

LOG(RAVGPRS) -0.262639  0.070396 -3.730866  0.0005

LOG(PERINC) -0.042316  0.068351 -0.619090  0.5390 i

C 5255809 0.706522  7.438990  0.0000 !
R-squared 0.212245 Mean dependent var 4756903
Adjusted R-squared 0.177233 S.D. dependent var 0.069530
S.E. of regression 0.063068 Sum squared resid 0.178990
F-statistic 6.968201 Durbin-Watson stat 2.299272
Prob(F-statistic) 0.002310 Second-Stage SSR 0.171783

J-statistic 0.001539 Instrument rank 4 -

< ihje\gygge *a j_aevlZIZfb \bdhjbklZggy >FGD ©\jmqg
dh_nepe}gle\ kieliz*"Zxklv h”rgZd \e~jeagyxlvky €0 klZg:
klZIbklbgge 0ZjZdl _jbklibdb sh ihdZamxlv ydeklv hpego
ajh[blb \bkgh\hd sh dh_nepe}gl ijb nZdlhje pegb } klIZI|
Z ijb "hohy™ X |lhc gZk yd je\gyggy \ peehfm } klZlbklbqg
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7. Ihje\gy}fh hpegdb hljbfzZzge f_Ih*Zfb FGD |IZ 1A aZz
>Zj[egZrOZmkfZgZ «a gmevh\hx Jeihl _ahx sh _g”*h]_
iIjbgbg ey \bdhjbklZggy f_Ih*m 1A

o ===

[View[ ProclObjectHPrint[ Name I FreezeﬂEstimateIForecastIStatsIResids]

Endogeneity Test

Null hypothesis: LOG(RAVGPRS) are exogenous

Equation: EQ02_TSLS

Specification: LOG(PACKPC) LOG(RAVGPRS) LOG(PERINC) C
Instrument specification: C LOG(PERINC) RTAXSO RTAXS
Endogenous variables to treat as exogenous: LOG(RAVGPRS)

11 »

Value df Probability
Difference in J-stats 1.813929 1 0.1780

J-statistic summary:

Value
Restricted J-statistic 1.815473
Unrestricted J-statistic  0.001544

L kI ~ fhgkljm} g \bagZqg_geklv gmevh\Z ]Jeihl _azZ g_
Ze \erdb"Z}Ivky gZ je\g- sh fh™_ [mlb kee”klI\hf g _
\b[ejdb < ~"Zghfm ijbdezZ”s fb g_ fh  _fh ajh[blb \bkgh\¥F
_n_dlb\geklvhmpG@Pdb GZ hkgh\e | _kim « hljbfZgbo hpegl
I _j_\Z]m flh~e egkljmf_glZevgbo afeggbo “ey hpegdb e
peg-

<bkgh\hd

le» qZk \bdhgZggy jh[hlb fb gZ[meb ~hk\eAm
\bdhjbklggy kdezZ”~gh]h ~\hdjhdh\h]h FGD azZ ~hiWifh]
LZdh" fb hagZchfbebky a ihgyllyf egkljmf _glZevgh€ a
>FGD 1Z a |_klhf-x&aQegkfZzgZ GZ[meb ~“hk\e*m [Z jI
\bizrdZo djzZzs_ \bdhjbklh\m\ZIb Ihc qb egrbc f_Ih” ifb
Ki_pbnedZpe+€ je\gyggy j_]lj_ke€ \ peehfm

1g”"b\e"mZevge "Zge ey \bhigZgbwk ylogfiifitbihkbeZgyv
gZ kZclb a ijbdez”~gh€ klZlbklbdb \dZaZgle Mmahhk™>Tgdpld re
\bdez~Zq_f sh \_~_ijZdlbqgge aZgylly
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1. Ih[m~Am\ZIlb ]JjZned gZkh\h]h jy*m |ljhZgZe-:
gZkh\h]lh jy*m ajh[blb ihi_j ~ge ijbims_ggy ijh kl:
gZkh\h]lh jy~Am

2. 1_j \ejblb klZpehgZjgeklv jyAm aZ ~hihfh]hx
ijhp_~mjb <bagzgblb ihjy~hd «gl_]jh\Zghkle jy~m

3. Hpegblb Z\Ihdhj_eypex IZ gZkldh\m Z\lhdhj_
ijhp _kzZ GzZ~ZIlb €f hibk IZ gl _jij _Im\ZIb i_j \ejbll
agZqbfeklv

4. Ydbc Ibi [Zah\h€ fh”_ees fe] RATHOBKZIDb jy~”
5. Hpegblb iZjZf_Iljb fh®_e+ a imgdIim

6. Hpegblb Zevl_jgZlb\ge fh”_ee e ihje\gylb €0
\erih\ergbo djbl_je€\
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L& &&A L ( (I

1. >ey jh[hlb [meh h[jZgh qZkh\bc jy® sh”"_
dmjkm }\jh IZ “heZjm ihgqbgZxqgb a k_j _“bgb >Zg#%h
Ney ZgZeeam [meb \hatipbsvavkidaakimu/products/currency/usd/
GZ hkgh\e hljbfZgbo "Zgbo ¢xrcél-kk\dhg g¥Zage a ydh]
fihjlh\Zgh \ ijhEyens?7.

Lastug
Imported from "C:\

 7115/2002 | 1.0490

7/16/2002 | 1.0487
71712002 | 1.0353
7/18/2002 | 1.0422
711912002 | 1.0460
712012002 | 1.0410
712112002 | 1.0494
712212002 | 1.0487
712312002 | 1.0580
712412002 | 1.0538
712512002 | 1.0552
712612002 | 1.0562
712712002 | 1.0616
_ 71282002 | 1.0668
7/29/2002 | 1.0727
_ 713012002 | 1.0727
7/31/2002 | 1.0739
8/01/2002 | 1.0831
8/02/2002 | 1.0849
8/03/2002 | «

GZ hkgh\e pbo ~Zgbo [m\ ih[m”Ah\Zgbc ]jZned ij_"k
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KA Series: RATIO Workfile: MAYBEMAYBEL:Untitled\ - | X

[ \,‘iewlProcl Objectl Properties] lPrint l NamelFreezeJ [ Default - J l OptionslSampleJ G

RATIO

1.0

rfrrrrrrjyrrryrrr|yrrryrrryrrryrrr|rrr|yrrryrrr[rrrjprr
02 03 04 05 06 o7 08 09 10 11 12 13 14 15

A hley”m gZ \b]Jey” ]jZnedm fh gZ aZijhihgm\Zlb
gZkh\h]lh jy*m dheb\Zxlvky gZ\dheh i_\gh]K\ihKleclkgh |\nr

| Z =eihl_am ijh klZpehgZjgeklv Ih[lh g_afeg
fh eb\h \bkmgmlb a mfh\ ihjh”" _glpo po¥gjy*lgfgy dmjke)
"\ho km[f}dle\ dhghf«gRbdzZkb\g¢hi_ ckvdh]h Khxam <jz
sh aZ ~Zgbc i_jeh” \erghkbghb fe  pbfb "\hfZ km[f}dIZf
€0 gZkldb gZ k\elh\hfm jbgdm fh eb\h aZijhihgm\ZIlb
\Zexl aZ p_c i_jeh™ fZc _ g_afegx\Zebkyv

2. ljh\_~ fh | _kl gZ h*bgbggbc dhjegv "ey *"Zgh]h
aZklhkm\zZggy jharbj ghNmeéekljgZ >«dZ

Gz~ Zfh ithykg _ggy ihgyllx ©H"bgbggbc dhjegv?®
gL BUosE Y

Sh fh gz i_j_ ibkzZlb azZ "hihfh]hx ~_ydbo “bn_j gp-
yd

JU LB F siUosE YL U SE ¥

A-/& ( &8& I(, &= 1?2/=-A & -1U&& *(/ U :(
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T Root Tt s

| Tt
Test type
[Mgmhed Dickey-Fuller - ]
Test for unit root in Lag length
9 LEVEI_ @ Automatic selection:
() 1st difference
 Brd Afarence | Schwarz Info Criterion  ~ |

Maximum lags: 31
Indude in test equation

@ Intercept

. Trend and intercept _ >
() None } )

Mfh\b | _klm [meb azZ”"Zge |1Zd sh[ fZdkbfZevgh
hkgh\e aZzZijhihgh\Zgbo 1Z ijh]Jghah\Zgbo gZ hKéglg\ybqd
agZq_ggyo ijbims_gv GZijbdez" sh dheb\Zggy \
dhgklzZglb

J _amevizib |_klm

A Series: RATIO Workfile: MAYBEMAYBE1L::Untitled\ - B X
| view | Proc| Object | Properties | | Print | Name | Freeze | [ sampie | Genr | sheet| Graph | stats [1
Augmented Dickey-Fuller Unit Root Test on RATIO
MNull Hypothesis: RATIO has a unit root =
Exogenous: Constant ‘E ‘
Lag Length: 0 (Automatic - based on SIC, maxlag=31) 5

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.385128 0.1460
Test critical values: 1% level -3.431551
5% level -2.861956
10% level -2.567034
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RATIO)
Method: Least Squares
Date: 11/29/20 Time: 19:23
Sample (adjusted): 7/16/2002 6/25/2015
Included observations: 4728 after adjustments
Al el [ .t _ AN Odrd Coerme * Cvbmbim i [ = N N
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Cfh\ejgeklv ijbcgylly Zevl_jgZlb\gh€ ]eihl_ab g_
f "Zo ~himklbfh]l]h £ P_ “ha\hey} gZf ijbcgylb Jeihl
h"bgbqggbc dhjegv 1Zd « ijh | sh agZq_ggy dheb\Z
ihklecgh]h agZqg_ggy

A gZ\_"_gh]lh \bs_ \b~gh sh jy~ fZ} ihjy~rhd -e«gl
h"bgbpe

3. Al**gh ijh\_~ gec \ imgdle ijhp_"mje L_kl gZ
dhjegv fb fh™ _fh kI\_j~"m\ZIb h dhj_dlghkle aZklhkh\r
Jeihl_a ¢« Ihfm fb fh™ _fh ijbkimiblb “h ihrmdm dh_nep-s
sh hibkm} ch]h ih\_7~egdm

Equation Estimation —

Spedification |r Options '

Equation spedfication

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

Ratio AR(1) AR(2) AR(3) C|

Estimation settings

Method: LS - Least Squares (NLS and ARMA) -

Sample:  5/15/2002 6/25/2015

KdhjbklZ}fhky skgmxqgbfb egkljmf_glZfb « kijh[m}fh ih[r
aZe “ghkle \en iZjZf Ije\

Q?§é$7

|Z ijb[ebagh]h agZoh”" _ggy dhgklZglb
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lib

ZjZf_ljb

Dependent Variable: RATIO
Method: Least Squares
Date: 11/29/20 Time: 19:40
Sample (adjusted): 7/18/2002 6/25/2015
Included observations: 4726 after adjustments
Convergence achieved after 4 iterations
Variable Coefficient Std. Error t-Statistic Prob.
@ 1.263899 0.051207 24 68227 0.0000
AR(1) 0.984922 0.014547 67.70549 0.0000
AR(2) 0.015649 0.020417 0.766452 0.4434
AR(3) -0.002713 0.014543 -0.186517 0.8520
R-squared 0.996272 Mean dependentvar 1.248935
Adjusted R-squared 0.996270 S.D. dependentvar 0.122542
S.E. ofregression 0.007484 Akaike info criterion -6.951257
Sum squared resid 0.264479 Schwarz criterion -6.945789
Log likelihood 1642982 Hannan-Quinn criter. -6.949335
F-statistic 420689.8 Durbin-Watson stat 1.999081
Prob(F-statistic) 0.000000
Inverted AR Roots 1.00 .05 -.06

fZge j_amevlZIlb "ha\heyxlv gZf ijbcgylb ]Jeihl_am iyh*Il_

[jm i ijhl_ aZe_ "geklv \e~ egrbo i%jgfble}v\r ge g_hg_\b"¢
vghfm \bizAdm « ~ey \keo iZjZf_I§eAs gb qh]h ge* ~\Z } \djZ

isnjZoh\Zges aZ ~hihfh]hx \[m~h\ZEhiewaZkh [Fk+gh]jZfb

(=] Equation: UNTITLED Workfile: MAYBEMAYBE1::Untitled\ ol — <

[ViewI ProcI ObjectI [Printl Namel Freeze]1 Estimatel FotecastIStats I Resids]
Estimation Command:

LS RATIO AR(1) AR(2) AR(3) C

Estimation Equation:

RATIO = C(1) + [AR(1)=C(2),AR(2)=C(3),AR(3)=C(4)]

Substituted Coefficients:

RATIO = 1.26389877792 + [AR(1)=0.984921662768 AR(2)=0.0156490069506 AR
(3)=-0.00271260771274]

A hley™m gZ fZee<klv dh gh]h aAR(R), ARBrtale\blMe\E o

ijhklh \

Adbgmlb

| _j_k\ergbfhky \ ijZ\bevghkle |Zdh]h jer_ggyAR@),jer_

AZ

LRV
"hihfh]lhx 1Zdh” \[m”~h\Zgh]h 1Z “hkimigh]h gz *

ihn[mAh\DPhjhe eh]jZfb
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Kk

Date: 11/29/20 Time: 19:37

Sample: 7/15/2002 6/25/2015

Included observations: 4729

ijhp_KkK

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
| I— 1 0.998 0998 47115 0.000
| I ! 2 0996 0.011 94039 0.000
| E— | 3 0994 -0.011 14077. 0.000
— ! 4 0991 0.022 18732. 0.000
| E— I 5 0.989 -0.019 23367. 0.000
| I— | 6 0987 -0.013 27983. 0.000
] i 7 0985 0.007 32580. 0.000
| E— n 8 0.983 -0.007 37157. 0.000
| E— | 9 0981 -0.017 41714. 0.000
— ! 10 0.978 0.034 46253. 0.000
™ ! 11 0976 0.025 50775. 0.000
| E— | 12 0.974 -0.027 55278. 0.000
| E— n 13 0.972 -0.003 59762. 0.000
) — i 14 0970 0.004 64228. 0.000
| ! 15 0.968 -0.011 68676. 0.000
| I— U 16 0.966 -0.008 73105. 0.000
| E— i 17 0.964 -0.004 77515. 0.000
| E— | 18 0.962 -0.014 81905. 0.000
| I— ! 19 0.959 0.010 86277. 0.000
<bJey”™ 1Z jhafes_ggy Iljvho agZc”™ _ggbo dhj_g-\
_j_"bge dhfie_dkgh]h dheZ jZ"emkZ lhfm
hibkZgbc 1Z ijh]jghah\Zgbc
=] Equation: UNTITLED Workfile: MAYBEMAYBEL::Untitled\ -8 Xx

view | Proc| Object | | Print | Name | Freeze | | Estimate | Forecast | stats | Resias|

AR roots

Inverse Roots of AR/MA Polynomial(s)

15

1.0

0.5

0.0

0.5+

-1.0
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Hkdeevdb gZ hkgh\e gzZ\ _~ gbo \eAhfhkl_c fh
KI\_j~"m\Zlb ijh agZgbfeklv ~ey i_jrh]l]h < ebr_ i_jrh
ijhl]gha ”“ey fh”_ee [m”~_fh [m"m\ZIb \bdexqgh a m
ihklecgh€ \ _ebgbgb |Z aPe.sghkle \e/

GZ hkgh\e gZ\ ™ gbo j_ameviZle\ hljbfm}fh \eMih\e”

|_j_jZom}fh agZq_ggy "ey \BRO)@CraqhZghdlgy djbl_j:
ihilhggbfh agZqg_ggy dh_nepe}gle\

[=] Equation: OMNE  Workfile: MAYBEMAYBEL::Untitled - O x

| [view][pProc[object| [Print [ Name [ Freeze | [Estimate [ Forecast| stats [ Resias]|

al Dependent Variable: RATIO

El Method: Least Squares

] Date: 11/29/20 Time: 20:15

i Sample (adjusted): 7/16/2002 6/25/2015

] Included cbservations: 4728 after adjustments

3 Convergence achieved after 4 iterations

3

g Variable Coeflficient Std. Error t-Statistic Prob.

3 C 1.262474 0.051723 24 40836 0.0000

ARC1) 0.997883 0.000888 1124.065 0.0000

R-squared 0.996274 Mean dependent var 1.248847
Adjusted R-squared 0.996273 S O. dependent var 0.122590
S. E. of regression 0.007484 Akaike info criterion -6.951623
Sum squared resid 0.264718 Schwarz criterion -5.948890
Log likelihood 16435.64 Hannan-CQuinn criter. -6.950663
F-statistic 1263523. Durbin-Watson stat 2.025911
Probp(F-statistic) 0.000000
Inverted AR Roots 1.00

L4

(=) Equation: ONE  Workfile: MAYBEMAYBEL::Untitled\

View | Proc| Object| | Print | Mame | Freeze | | Estimate | Forecast | Stats | F
Estimation Command:

LS RATIO AR(1) C

Estimation Equation:

RATIO = C(1) + [AR(1)=C(2]]

Substituted Coefficients:

RATIO = 1.26247352134 + [AR(1)=0.997882616376]

52



HljbfZegbgZ hkgh\e pvhlh ijh]gha

[0 File Edit Object View Prec Quick Options Window Help
[Viewl ProcI Object I Properties ]_[ PrintI Mame ] Freeze ]_[_Detlaut - ]_[ SortI Edit-w'-l Smplﬂ’-I Label-/-lw
RATIOF
[ I I I |
Last updated: 11/29/20 - 20:14
Modified: 7/15/2002 6/25/2015 // one.forecast(f=actual) ratiof
7/15/2002 MNA
7/16/2002 1.049452
7/17/2002 1.049903
7/18/2002 1.050353 I}
7/19/2002 1.050802
7/20/2002 1.051250
7/21/2002 1.051698
7122/2002 1.052144
7/23/2002 1.052589
71242002 1.053034
7125/2002 1.053477
7/26/2002 1.053920
712712002 1.054361
7/28/2002 1.054802
7/29/2002 1.055242
7/30/2002 1.055681
7131/2002 1.056118
8/01/2002 1.056555
8/02/2002 1.056991
8/03/2002 1.057426
8/04/2002 1.057861
8/05/2002 1.058294
8/06/2002 | 1.058726
8/07/2002 1.059158
8/08/2002 1.059588
8/09/2002 1.060018
8/10/2002 1.060446
8/11/2002 | . [

< ihje\gygge kdhjbklZ}fhky \[m~2~h\Zghx nmgdpe}x ]
\b\_~ _fh ]jZneqgh hljbfzZge 1Z[ebpe \ \b]Jey”e ]jZnede\
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(6] Group: UNTITLED Workfile: MAYBEMAYBEL:Untitled\

View ProcIDbject]_[Pnnt MName | Freeze | | Default - SortITra
obs RATIO RATIOF1RO... | |
7/15/2002 1.0490 NA
7/16/2002 1.0487 1.049452
7/17/2002 1.0353 1.049903
7/18/2002 1.0422 1.050353
7/19/2002 1.0460 1.050802
7/120/2002 1.0410 1.051250
7/21/2002 1.0494 1.051698
712212002 1.0487 1.052144
7i123/2002 1.0580 1.052589
7i24/2002 1.0538 1.053034
7/25/2002 1.0552 1.053477
7i26/2002 1.0562 1.053920
7i27/2002 1.0616 1.054361
7/28/2002 1.0668 1.054802
7/29/2002 1.0727 1.055242
~ 7130/2002 1.0727 1.055681
7/31/2002 1.0739 1.056118
8/01/2002 1.0831 1.056555
8/02/2002 1.0849 1.056991
8/03/2002 1.0823 1.057426
8/04/2002 1.0841 1.057861
~ 8/05/2002 1.0818 1.058294
8/06/2002 1. 0766 1.058726
| 1T}

File Edit Object View Proc Quick Options Window Help "

[view[Proc] object| [Print[Name[Freeze| [Defaut  ~[[options|Position | sampie [ sheet | stats [ spec]

1.7

4o o
85 o
1.4+
1.3
124
151
1.0

02 03
| —— RATIO —— RATIOF |

A mjZom\Zggyf ihl_gpecgh€ \bkhdh€ oZhlbgghkle ij
e*gecg_ gZ[eb ggy koh  _ gZ IZd_ sh \e”ih\enrZ} Neck

54



<bk g f\d

QZkh\bc jy~ gy™ lhghd "Zgbo ijheg” _dkh\Zgbo \ ojl
ithjy*dm < 1Zdhfm \b]Jey”s fh eb\h hibkZIb Z[h nhjfZe-e¢
ekgmxqgbo \biZz*dh\bo ijhp_ke\ \ j Zevghfm k\ele LZdZ
Ney ZgZeeam |IZ ih[m”™h\b ijh]ghklbggbo fh*_e ¢

< gZ\_" ghfm ~ey ~Zgh€ jh[hlb ijbdeZ”s a dmjkZfb
hkgh\ge 1Zib jh[hlb a ZgZe+sahf »_ydh]h gZ[hjm ~Zgbo

Dhjbkimxqgbkv fh eb\hklyfb ijh]jZfb 1Z hibjZxqbkv g
\eAhfhkle [meh ie*"jZoh\Zgh ijb[ebagbc \b]Jey” je\gyggy
gZ dhj_dlgeklv \bdhgZgbo ijhp_"mj IZ klI\hj_gh ijh]ghkl

l1g”"b\e"mZevges "Zges ey \bhihgZgbwk ywgiiitbihkbeZgv gZ
kZzclb a ijbdez”"gh€ klZlbklbdb \dZaZzZgpkl]\mbhkhPfgbdm & h
\bdez”"Zq_f sh \_~_ ijZdlbgges aZgylly
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&, !l 8& &AIIA fo

c& # 8 -(((,A1 & '-16&& & *
e,

F 1Z \b\g_ggy f_Ih*e\ ZgZeeam |Z fh™_ex\Zggy ih\
\boh”ygb a ch]h ihi_j _~ge0 agZq_gv

<boe”rge "Zge g™ _dkb peg gZ g _ijh*h\hevqge IHh&jm Yhi
][im”~_gv jhdm shfekyqge "Zg-
AZ\"Zggy

1. IThfm~m\ZIb ]JjZned qZkhkh]h jy"m

2. 1 _j_ \ejblb jy® gZ klZpehgZjgeklv

3. Hpegblb Z\lhdhj _eypecgm |Z gZklbggm Z\lhdhj_eyp
Ajh[blb \bkgh\hd ijh klZIbklbggm agZqgbfeklv dh_ne

4. <bagZgblb ydbc Ibi [Zah\h€ fh”_ees fh™_ hibkZlb "Z
5 Hpegblb iZjzf _|jb pe}€ fh"_e-
6. Hpegblb Zevl _jgZlb\ge fh™ e+ ihje\gylb €0

7. AgZclb jhajZomgdh\e agZq_ggy *g”_dkm peg a]e"gt
\bdhjbklh\mxgb "bgzfeqgbc 1Z kiZlbklbggbc f_Ih™ i

J _amevlZlb jh[hlb

1. 1fihjlm}fh ~Zge a 1Z[ebpes ([FHO ijh +g”~_dkb peg m
]jZned qZkh\h]h jy~m

Date X

01.01.2000 102,17
01.02.2000 100,46
01.03.2000 100,09
01.04.2000 100,30
01.05.2000 102,17
01.06.2000 103,26
01.07.2000 101,75
01.08.2000 100,29
01.09.2000 100,60
01.10.2000 102,13
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01.11.2000 101,52
01.12.2000 101,88
01.01.2001 102,76
01.02.2001 102,28
01.03.2001 101,86
01.04.2001 101,79
01.05.2001 101,78
01.06.2001 101,62
01.07.2001 100,45
01.08.2001 100,01
01.09.2001 100,60
01.10.2001 101,09
01.11.2001 101,36
01.12.2001 101,60
01.01.2002 103,09
01.02.2002 101,16
01.03.2002 101,08
01.04.2002 101,16
01.05.2002 101,69
01.06.2002 100,53
01.07.2002 100,72
01.08.2002 100,09
01.09.2002 100,40
01.10.2002 101,07
01.11.2002 101,61
01.12.2002 101,54
01.01.2003 102,40
01.02.2003 101,63
01.03.2003 101,05
01.04.2003 101,02
01.05.2003 100,80
01.06.2003 100,80
01.07.2003 100,71
01.08.2003 99,59
01.09.2003 100,34
01.10.2003 101,00
01.11.2003 100,96
01.12.2003 101,10
01.01.2004 101,75
01.02.2004 100,99
01.03.2004 100,75
01.04.2004 100,99
01.05.2004 100,74
01.06.2004 100,78
01.07.2004 100,92
01.08.2004 100,42
01.09.2004 100,43
01.10.2004 101,14
01.11.2004 101,11
01.12.2004 101,14

57




01.01.2005 102,62
01.02.2005 101,23
01.03.2005 101,34
01.04.2005 101,12
01.05.2005 100,80
01.06.2005 100,64
01.07.2005 100,46
01.08.2005 99,86
01.09.2005 100,25
01.10.2005 100,55
01.11.2005 100,74
01.12.2005 100,82
%) = ER RS
[view]Proc| object| Properties [| print | Name [ Freeze || Defautt ~ ~ [[options
1035
103.0 -
1025
102.0 -
1015
101.0 -
1005
100.0 -
R R R e A R B !
V2 V2 T Y20 Y2 A V0 VAR I I 4
2000 2001 2002 2003 2004 2005
2000M01 [ 2] i 2] 2005m12

2.1 _j_\ejbfh jy®» gZ klZpehgZjgeklv I|h[lh a*Zlgeklv g_
0ZjZdl_jbklbdb a gZzkhf >ey pvh]h \bdhjbklZ}{h jhe
Nmee_ _jZ GZ ]jZnedm \b*gh sh afegb m jy*Z dheb)
dhgklZglb IThfm m |I_klmxq_ je\gyggy \dexqZ}fh dhg

Prob*-p_ Jeihl_aZzZ ijh | _ sh jer g_ } klZpehgZjgbf Cfh\
pe}€ Jeihl_ab "m _ fZekhfm ijbcfZ}fh Zevl_jgZlb\gm ]
jh[bfh \bkgh\hd sh ~Zgbc jy® } klZpehgZjgbf
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Series: X Workfile: DANNYE_LABA:Dannye Jaba EEE
IVlewI ProcIObJectI Propertlesl Prlntl Name[ Freezel Sample[ GeanSheetI Graph [ Stats I Identl
Augmented Dickey-Fuller Unit Root Test on X

Null Hypothesis: X has a unit root £
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.854270 0.0001
Test critical values: 1% level -3.525618
5% level -2.902953
10% level -2.588902
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X)
Method: Least Squares
Date: 10/30/19 Time: 16:30
Sample (adjusted): 2000M02 2005M12
Included observations: 71 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
X(-1) -0.496031 0.102184  -4.854270 0.0000
C 50.14390 10.33405  4.852297 0.0000
P_eriiarand N 28ARRQ Maan danandant var -nni1ian1A Y
5. \NNYE L ABA:Dannye laba\ (= E =]

[VlewlProcIObJectIPropertleslPrlnt Name FreezelSampIeIGeanSheetIGraphIStatsIldentl
Augmented Dickey-Fuller Unit Root Test on X

V0 IS Vel L. IV IIY

10% level -2.588902 "

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X)

Method: Least Squares

Date: 10/30/19 Time: 16:30

Sample (adjusted): 2000M02 2005M12
Included observations: 71 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

X(-1) -0.496031 0.102184  -4.854270 0.0000

C 50.14390 10.33405 4.852297 0.0000

R-squared 0.254569 Mean dependent var -0.019014

Adjusted R-squared 0.243766 S.D. dependent var 0.740749

S.E. of regression 0.644168 Akaike info criterion 1.986050

Sum squared resid 28.63172 Schwarz criterion 2.049788

Log likelihood -68.50479 Hannan-Quinn criter. 2.011397

F-statistic 23.56394 Durbin-Watson stat 1.666128
Prob(F-statistic) 0.000007
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3. lThfm”m}fh dhj_eh]jZfm “ey \bagZqgq_ggy Ibim ijhp_Kk
azZ”"Z}fh g j_al_sh ~Zge shfekyqg-e

A Series: X Workfile: DANNYE LABA:Dannye labz B
[Viewl ProcIObjectI Properties E Print[ NameI FreezeMSampleIGean SheetI Graph I Stats] IdentE
Correlogram of X

Date: 10/30/19 Time: 16:31
Sample: 2000M01 2005M12
Included observations: 72

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

1 0.503 0.503 18.961 0.000
0.110 -0.191 19.886 0.000
-0.023 0.009 19.927 0.000
-0.032 -0.002 20.008 0.000
-0.109 -0.132 20.958 0.001
-0.106 0.015 21.861 0.001
-0.164 -0.159 24.056 0.001
-0.084 0.084 24.639 0.002

I 0.014 0.022 24.655 0.003

I 10 0.077 0.031 25.171 0.005
1 11 0.278 0.324 31.908 0.001
= 12 0.459 0.228 50.590 0.000

O

I
I
I
O
I
I
I

=M= m

il

OWOO~NOOEWN =

|
|
|
|
|
|
|
|
|
|
|
|

[
!
[
[
[
[
I
[
[
[
[
[

A ]ljZnedm gZklbggh€ Z\Ihdhj _eypecgh€ nmgdp+€ \b”~gh
fh mlv [mlb eZ]b

4. ljhzgZeeam\Z\rb dhj_eh]jzfm fh gzZ ajh[blb \bkgh\
jy» fh™_ [mlb hibkzZgbc ijhp_khf $5 Hpegbfh fh
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I _jrhfm djhpe \dexqbfh eZ]b

| Z

Q

~

5.
< j_amevlZle hljbfZ}fh sh eZ]b 1z g_ } klZlIbklbqggl
ebr_ agZgqmse ge_gb | Z M j _amevlZEehipljdpdZ}fh
k_j_"gvaglkq_ggy "“Zgh]h jy"m
[View I Proc] Objectl PrintI Name] Freezel EstimateI Forecast] Stats I Resids ;
Dependent Variable: X o
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 10/30/19 Time: 16:44
Sample: 2000M01 2005M12
Included observations: 72
Convergence achieved after 15 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient ~ Std. Error  t-Statistic Prob.
C 101.1100  0.278491 363.0633  0.0000
AR(1) 0.476519  0.089789  5.307081 0.0000
AR(11) 0.312244  0.106091 2.943156  0.0044
SIGMASQ 0.358612  0.058573  6.122489  0.0000
R-squared 0.351808 Mean dependent var 101.1243
Adjusted R-squared 0.323211  S.D. dependent var 0.749027
S.E. of regression 0.616204 Akaike info criterion 1.949337
Sum squared resid 25.82006 Schwarz criterion 2.075818
Log likelihood -66.17613 Hannan-Quinn criter. 1.999690
F-statistic 12.30239 Durbin-Watson stat 1.968881
Prob(F-statistic) 0.000002
Inverted AR Roots .96 .81-.48i .81+.48i 42-.81i
42+.81i -.09-88i  -.09+.88i -.55-.67i
-.55+.67i -.83+.25i -.83-.25i S
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6. >ey "eZ]ghklbdb hljbfZgbo je\gygv \bdhjbklZ}fh gk
Structure.

7.

| _jrbf egkljmf_glhf ~«Z]ghklbdb } jhajZomghd h[_jg_c
o0ZjZdl _jbklibggh]h iheeghfm hi_jZIhjZ akm\m sh kem
klZpehgZjgeklv hljbfZgh€ $5 fh" _e-

>ey gZrh]lh je\gyggy ihfelbfh sh mke dhj_ge e_ "ZIv \k_j.
sh hagZqZ} sh ijhp_k } klZpehgZjghbf

Hpegbfh | _hj Ibggm IZ nZdlbggm dhj_eh]Zfb "ey gZrh]
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Dhj _eh]jzZfZ ijhp_km [sevr_ \eAih\eArZ} nZdlbggec

8. HIjbfzZ}fh jhajZomgdh\e agZqg _ggy *g” _dkm peg aje”
\bdhjbklh\mxgb "bgzfeqgbc I1Z klIZlbklbggbc f_Ih™ i
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J ameviZlb f_Ih"m ~bgZfeqgh]h ijh]Jgham\Zggy

J ameviZlb kiZlbggh]h f_Ih*m ijh]Jgham\Zggy
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>ey ihje\gyggy \+2&pdfiy~b yd Jjmim 1Z ih[m~m}fh €0 ]]

:Zgqbfh sh hljbfZggy jhajZomgdh\bo agZq_gv klZIb
djZs_ gZ[eb ggy nZdlbggbo I1Z jhajZomgdh\bo agZq _g¢
f _ IhA “ha\hey} \by\blb | _g”* _gpex |1Z djZs_ i**oh”blv ~e

<bkgh\hd

e~ qZk jh[hlb fb hagZchfbebkv a ijh]jZfhx (9LHZV
ijZpx\ZIlb a g_x |1Zdh"  fb hagZchfbebky a ihgyllyf qZk
thfm~Am\Zeb ch]h ]JjZned i_j _\ejbeb jy® gZ klZpehgZjg-k
f_ ITh b ZgZeeam qZkh\h]h jy*m [Z fh*_ex\Zggy ch]h ih\
ithi_j_"ge0 agZq_gvV

l1g”"b\e"mZevges "Zge ey \blhhgZgbwkygiihitbihkbeZgv gZ
kZclb a ijbdezZ”~gh€ klZlbklbdb \dZazZgpk]\mbhkh{{gbdm & h
\bdez”"Zq_f sh \_~_ ijZzdlbgges aZgylly
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., !/ 8& &AIIA T 6
Z .l "z, %( #

Jhaley”Z}Ivky i_jeh”? gZkmdbc \dexqgZ} i_jeh” k\ell
dijbab <" p_ "Z} ijb\er” "mfZIb sh h[f_"blbkv \bdhjbk
klZzg~Zjlgbo ie"oh”e\ o f |h”e\ ijbdeZ”gh€ klZIbklbdb
[mM~_ g _"~hklZlgvh

M nZcee ZI . ~"Zge afegb dmjkm }\jh "h "heZjm aZz
2002- jhde\

mA~_fh \bdhjbklh\m\ZIb ~Zge azdjblly FORVH jbg
\bagzZqlthhijhp_km IZ ihjy~hd «gl_]jh\gjyKlm \bos~gh]h

l.ljhZgZeeam}fh JjZned afegibddmjkm aZz

Jbkmghd =jZned gZrh]h \bos~gh]h jy~m
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2.¥1 1?2%( '(, #( , %1 ~ YEE 0}PE u }( oM@/ A 1 !(/,

;Zgqbfh sh
dh_nepe}gl :K §

HI° gZr jy»
fh™ _ [mlb
hibkZgbc
ijhp _khf
\biz~dh\h]h
[emdZggy

Jbkmghd Dhj_eh]jzfz jy~nzekhlibjm\Zgv
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.1jh\_~ _fh | _kiNmeée jZ |Z hpegbkhZpph@Zjgeklv

Hkdeevdb \ke dh_nepe}glb Z\lhdhj_ _eype+€ afe]Zxlvky
gl _]jm\Zggy jy*m 2 hijlsigk} jeagbpy gZrh]lh jy*m dhll
klZpehgZjghx Jbkmghd J ammled |jZkimey>¢gdA@m dhlib

\Zexl

4. 1h[m~Am}fh eh]Zjbnfeqgm ijb[midh\eklv UBHXUXVG jy
<bdhgz}fh dhfzg~b

4XLFN : *HQHUDWH 6HULHYV : 5B(8586' /2* FORVH

GZ ]jZnedm ~h[j_
\brgh i_jeh”b a
gbavdhx 1Z
\bkhdhx
\heZlbevgeklx

Jbkmghd  =jZnedijjyprm dhhkle
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5. Hpegbfh je\gyggy <bdhgzZithhgMdmige
(TXDWLRQ (VWLPDWLRQ : $5&+ : (8586"' &
Al _j_ " _fh gZr j_amevlzZl yd (T

Jbkmghd J amevlZl hpegdb je\gyggy f Ih~"hf gZcf

6.L_kl gZ mfhigm ] | _jhkd _~ZklbgqdgkkIg~kbdhgz}fh

S]AW Z ] po ]Pv}eS] s W, § E}el 8] ]18C d 5 W

A -1&(' OX A -/1 &&A 1% ( &( [ ,(-! -/ 8&(-/
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7.Hpegbfh fhr _ev $5&+ &bfddoy'd} fh
(TXDWLRQ (VWLPDWLRQ : OHWKRIGGBB@AH-0. 2UGH L

>ey hpegdb fh* _ee gZ mfh\gm ] | jhkd_"*Zklbggeklv \b
fZdkbfZevgh€ ijZ\"hih”e[ghkle

Al _Jj_ _fh j_amevlZl m nZcees |1Z gZa\_fh yd (T

Jbkmghd J amevlZl hpegdb fhr e+ $5&+
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8.1 j \ejbfh hljbfZgm fh~ _ev gZ Z~_d\Zlgsklv
9. <bdhgZHiiZg b

9LHZ: 5SHVLGXDO 'LDJQRVWL@®NV : $5&+ /0 7
Ih[Ih deevdeklv eZ]e\ je\gZ m fh”"_e-

L kl ihdZaz\ gZy\ge+kln _$3&+ A[ j_~ fh p_ je\gyggy yd

Jbkmghd J amevlZl | _kim\Zggy ~h~2dldh\bo $5.
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10. HpegdZ fh”_es *B5\&* mfh\gh€ ~bki_jke€ <bdhgz}fh
dhfZzg”rb (TXDWLRQ (VWLPDWLRQ : OHWKRG $5&+
GARCH -1.

Jbkmghd J amevlZl fhn e+ *$5&+
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11. HpegdZ Zkbf |jbqgEEFARGH e&bdhgZ}fh diEgdatidb
Estimation: Method ARCH

: 2UGHU $15&ARCH - 1, Asymmetricorder- : UBHXUXVG F

ckbf _Ijey
\erkmlgy

Jbkmghd J amevlZl fh" _ees (*$5&+

12.>ey ih[m~h\b jyAm mfhigbo ~bki_jkec \bdhgZ}fh
dhfZg"b 3URF : ODNH *$5&+ 9DULDQFH 6HU
GARCHO3.
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:gZeh]eqgh ih[m”2 m}fh jy*b ey (T 1Z (T H{pu}*gZ}fh
ithfm~m}fh ]jZned €0 mfh\gh€ \heZlbevghkle

Jbkmghd =jZned mfh\gh€ \heZIbARGH®) ih fhr eyf
GARCH EGARCH(1,1)

<bkgh\hd <heZlbevgeklv $5&+ } f_gr Jlezrdhx g+ \
ajh[e_gbo gZ hkgh\e gZrbo ihi_j ~ge0o jhajZomgdes\ sh
\bs
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¢, 1l 8& &AIITA 90

o( #= 6 &(1/ (, &&A 4 & &-( 5 1/ -~
%( # = ) y

<b00/\go /\Zgo

AZ i_jh” a [_j_agy j ith "h\l_gv ] dhlbjm\Zggy Z
azZdjbllx [¢j s gZhGdkvdec nhg” h\N¥SE: -

https://finance.yahoo.com/quote/ABT/history?p=ABT*" _j eh ~"ZgPBE"ey
MRK, ABT, NYSE)

PFE(Pfizerinc £nZjfZp _\lbggZ dhfiZge-y

MRK (Merck & Co.,InctnZjfZp _\IbggZ dhfiZgey

ABT (Abbott LaboratoiestosfedhZjfZp \lbqgZ dhjihjZpey

NYSE (New York Stock Exchangjet GvxChjdkvdec nhg”h\bc g™ _dk

https://lwww.federalreserve.gov/data.hth™ | gh *"ZghB 3ey

TB_3 (3-month Treasury bill secondary market rate discount bagig)oe”~geklv ih

ljbfekyqgbf dZagZq_ckvdbf \_dk_eyf KR:-"mggXhXdZo ¢
JAN tnedlb\gZ afeggZ sh ijbcfZ} agZq_ggy "ey keqgy °
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A:<>:GGY

1. 1h[m~m\Zlb jy~b ijhkibo jeqgbo ijb[mIdh\hkl_ ¢ Zdpec I:
ijZ\behf

"p tpegZ Zdpec dhfiZge€

80
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2.Hpegblb fh* _ev \b m [ _a \eevgh]h ge_gZ

Artijb[midh\eklv ZdpecjdiRf3Zm+€jb[midh\eklv joNMEE az
rr+[_ajbabdh\Z ijb[mldh\sklv
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DhfiZgey

HpegdzZ-[_I|Z
dh nepe}glZ

KlZg”~ZjlgZ ihob
hpegdb-[dHZnep-

Pfizer Inc. 0.73 0.092
Merck & Co 0.46 0.094
Abbott Laboratoies 0.76

0.093
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HIjbfZge hpegdldh[ n¥pe}gle\ \eMjeagyxlvky \eA ey \Kk
hrgZd sh[ ]Jh\hjblb sh py \e~feggeklv klZIbklbggh agZ
| kilm\Zggy

3. 1jhl_kIm\ZIBogizn je\ge Jeihl_am ijh je\gekly=dh*ewpe}glZ
dh gh€ dhfiZge€ Ydsh ]Jeihl_aZ \«?*obey}lvky ijhl_kIm\Z
SaZobkgbc Z]j kE\ghte j Zdpec ijh\_klb h~rghklhjhggec |
gZ je\ger Ajh[blb \bkgh\db
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LZ[ebgg_agZg_ggy h*ghklhjhggvh]h djbl_jey Klvx® glZ

k\h[h”*b 1Z

je\gy agtgrpBBh Kkl e

J ameviZlb | _kle\ gZ adBAgngmdl-NZ

DhfiZzg L _kl MZey E«\hklhjhg IjZ\hklhjhg OZjZdl _j
Ho: ;=1 | ki | kI Klvx”™ | Zdpec
H: ;A KIvx?N_glZ|H,: ;=1
Ho: j=1 Hi: >1
H,: j<1
Pfizer Ho \**obey}lyHo\e*obey}ly- aZobkgbc
gZ je\g- 9Z je\g-
Merck Ho \e*obey}lYHo \e*obey}ly- aZobkgbc
gZ je\g- 9Z je\g-
Abbott Ho \«"obey}ly- \Zjex}lvky
gZ je\g-

HljbfZge j _amevliZIb k\**qZlv ijh aZobkghbc
0ZjZdl_j Zdpec dhfiZgec
jhaleygmle dhfiZge-€

ijZ]gm

4. <dexqgblb \ fh® _ev \eevgbc ge g

Hpegblb \eAih\eAge j ]j _ke€
qe_gZ

86
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sh \eNih\e’edld ¢ edtlkighkdp € ydb
Ilv Vi _jrm g_j]m

"h klZ[eev

ljhl_kIm\ZIb Jeihl_am ijh je
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A hljbfZgbo
\eNjeagyllvky
agZgmshx

fegefZevghx
J_li_k+€ g_
Ahpeevger _

j_amevlZle\ \b”"gh sh hljbfZgZ hpegd.-
\e” hpegdb je\gyggy [_a \eevgh]h qge_g
lhc qZk yd cfh\lejgeklv g _agZgmshkle
A pvh]lh jh[bfh \bkgh\hd sh aZzZijhihgh\Zg
hibkm} gZre ~"Zge a gZe_ "ghx Ilhqggeklx
[meh [ \bdhjbklh\m\ZIb g_ eegecgm yih &

ith"Zevrh]l]h ZgZeeam \bdhjbklh\m\ZIbf_fh fh_ev a aZ\"z

5.>ZIb _dhghfeggm gl _jij 1Zpex dh_nepe}gle\ A~ | jfegZ)

j_li_keyo
AgZg_ggy dh_nepe}gle\ A | jfegZp-€
DhfiZgey Dh_nepe}gl M | _jfegZpe€
[ a \eevgh]h qe_gZ
Pfizer 0,32
Merck 0,14
Abbott 0,30

KIZIbklbggbc afekl dh_nepe}glZ ~ | _ jfegZpe€ ihey]Z} \

ydZ ~"hey aZ]l]Zevgh€ ~bki_jke€ aZe_ "gh€ afeggh€ ihykg
Hkdeevdb ~bki_jkey ijb[mldh\hkle } hpegdhx ajlioca bfchmg ZI h
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ij_"klZz\blb yd kmfm kbkl_fZlbgghl]h ihykg_gh]h je\¢
g_kbkl _fZlbgqgh]h g _ihykg gbf je\gyggyf jbabdm LZd
\bs_ gZ\_* gh "hee kbkl _fZlbggh]h jbabdm dhfiZge€ g:

kbkl_fZIbggh]h jbabdm kIZgh\blv

6.1 _j \ejblb gZy\geklv Z\Ihdhj_eype€ i_jrh]h ihjy»*dm aZz
MhlkhgZzZ
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L_klh\e kiZlIbklbdb "ey I-Mhhkbkg@{[*®ed \keo ljvho dhfiZzg
"h agZq_ggy lhfm fh gz ijbimklblb sh Jeihl_aZz
Z\lhdhj _eyp+€ g_\e"obey}lvky | _j \ejbfh A je\g f agZ
kihkl _j ~ gv 1Z[ebqges agZq_ggy kiMlblkitbgzs GZ [y E&Z

>ey dh'gh€ a dhfiZgec klzibklikdhgZ Zhltgizey} \ <gl_
(dy; 4 - d hl™  gZ je\ge agZgmshkle ]Jeihl_a.
Z\Ihdhj _eype*€ ijbcfZ}Ivky vyd "ey je\gyggy a \eevghbf
je\gyggy [_a gvh]h

7. 1 _j_\ejblb Jeihl_am ijh e<kgm\Zggy |Zd a\Zgh]h 3 _n
ijbims_ggy ijh | _ sh ijb egrbo je\gbo mfh\Zo ijb[ml
\eNjeagyl}lvky \o N ijb[mldh\hklse \ sgre
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DhfiZgey HpegdZ-[_|IZ| HpegdZ Dhlnepe}g
dh}nepe}glZ | dh}nepelglZ |~ | jfegZ
nedlb\gec afs
Pfizer Inc. 0.74 (0.00) -10.51 (0.52) 0.32
Merck & Co 0.45 (0.00) 3.84 (0.82) 0.14
Abbott Laboratoies 0.76 (0.00) -15.47 (0.35) 0.31
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J amevlZlb hpeghd ihdZamxlv sh ge “ey h~gh€ a dl
\erobeblb Jeihl _am ijh \eAkmlgeklv _n_dIm keqgy gZ je\g
ih dh_nepe}glZf \eg fZ} g_]ZIb\qgd gAgigyfhjbEmIidh\hkle \
"ey 3IL]JHU ,QF 1Z $EERWW /DERUDWRLHYVY ™M OHUFI
ijb[mlidh\hkle ijhl_ py dhfiZgey gZcf _gr kobevgZ -7
jhaljJeygmlibo

8. Ajh[blb ijh]gha \e*ghkgh hqedm\Zgh€ ijb[mldh\hkle jha
fekype ydsh hgedm}livky ihgb  ggy g™ _dkZ 1<6( gZ I N
[ ajbabdh\Z "hoe~geklv a[_j_ "~ _Ivky gZ je\g- jeqgbo
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J ameviZlb ijhjghagbo agZqg _gv ijb[mlIdh\hdAPM: Zdpec a.

Pfizer Merck Abbott

F -0,342431 -0,198172 -0,356229
-0,342573 -0,198261 -0,356376
F -0,342715 -0,198349 -0,356523

T
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<BKGH<DB

< oh”e \bdhgZggy ijZdlbggh]h azZ\*"Zggy ©Fh” b m-g
Zdlb\e\ K:JF yd fh*_ev j_]j_ke€2 gZ\gZevgh]h ihke[gbo
ijh]ljZfgh]lh aZzZ[_ai EYieggy[meh ih[m~h\Zgh | _]j_kecge-
peghmli\hj _ggy negZgkh\bo ZdlIb\e\ 7ey I|jvho \ _ebdl]
dhfiZg= &fizer Inc OHUFN &R ,QF 1Z $EERWW /DERL
NZgbo azZz i_jeh™ a [_j_agy j ith "h\l_gv g dt
dhfiZgec gZClhyakvdec nhg”rh\ec [e]

AZm\Z bfh sh aZijhihgh\zZgzZz \ "Zghfm az\"Zgge* fh-
azZ™"Zq g9g_ } gZcgh\lerhx qgb gZcdjZshx Ze_ fh _ ke
"hkee” ggy \ [ZdZeZ\jkvdec qgb fZ]ekl _jkvdec jh[hls
NZgbo 1Z ih[m~h\b jy~e\ ijhklbo jeggbo ijb[mldiAh&l c
[meb kI\hj_ge IZ ijhl_klh\Zges gZ dgZomspkkilsA [ _KIZf MZe
Klvx® glz 1Z \bagZqg_gh o0ZjzZdl_ j Zdpec ~ey dh ' gh€ a
djhdhf [meZ i_j \ejdZ "hpeevghkle \\_"* ggy \e&€ghhiieq
fhr _ee [meh Kkijhklh\Zgh 1Ih\ _jgm\rbkv ~h fh* e ¢ [_a
gZ"ZgZ _dhghfeqgZ egl_jij_lZpey hljbfZgbo dh_nep
a“eckg _gZ i_j \ejdZ gZ Z\lhdhj_eypex i_jrh]lh ihjys¢gm a
>Zj[*ogMhlkhgzZ Z 1Zdh" i_j \ej gZ ]eihl_azZ ijh gZy\g-k
jeagbpe fe' al\bgzZcghx ijb[mldh\ekix |Z ijb[mldh\eklIx
ieM\ _jA" _gZ a jeagbf o0Zjzdl _jhf ~ey dh 'gh€ a Iljvho «
djhdhf [meZ ih[m”~h\Z ijh]jgham \e*ghkgh hgedm\@gZmght®oijt
Zdpec gZ ljb gZklmigbo fekype sh IZdh  [meh mkiergh j

l1g”"b\e"mZevge "Zge ey \bhihgZgbwk yloiifihbihkbeZgv g
kZclb a ijbdez”~gh€ klZlbklbdb \dZaZgpkl]\mbakhfgbhdm & h
\bdez~Zq_f sh \_~_ ijzZdlbgge azZgylly
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(-1 & #1011,

1.;"xd | 1 >Zgbeh\ < Y lj@dgBrgZ KIZIbklbdZ >?e_dljhggbc j_
ihke[ ~ey a”h[m\Zqe\ kilmi_gy [ZdZeZ\|]Z aZ ki_pe<Zevghklyfb C
Kbkl fgbc ZgZe-a DI1 «f 1]hPye Kdbhjkgdh]dklfile "Zg-e nZce

F[Zcl D€\ DI1 «f 1]hjy Kedhjkvdk]ht +

https://ela.kpi.ua/handle/123456789/54799

onxd 11 L_j glv}\ H F-@@ikygdeglZ IjbdeZrgZ kDbIdK|IBAM M
oDl12 +k

;erixd 11 F_gyce_gdh H K lheh\p_\ H < F _HmMZgkivlhhaawfz
fZI1_j + k

cerxd | 1 Jhfzg _gdh < > Lbfhsmd H E :gBb€a ogkhAogob piWy
©lheel_ogedz? k =+

;eixd 11 OZjjeg]lhg L LdZq ;| FZl_fZzDm&\Z kbZlb\glbglZc 2
©l_jkhgze? k+

Dh\Ze gdh 11 FZl fZIbqgDkEXIbkibAYgbgbc >«f ©OKeh\He

;h[bd H 1 ,_j_lh\z =1 Dhibldh ; 1 L_hjey cdhktydhklbdZe *
Db€hjhn_kehgZe k +

Emd yg_gdh 1 = DjZkgedh\Z E 1 E ?2diyhfLhbADKINhe
AgZggy DHH k 2alz[e ]jZn

;eixd 11 lheh\p_\ H < :gZeea |Z fZl_fZlbgg_ fh”_exkZggy
i_j_oe~gh]lh i_jehm Db€\ GLMM ©DI1?2 k

10. Gelman A., Carlin J.B., Stern H.S., Rubin D.B. Bayesian Data AnalyNew York: CRC
Press, 2004+670p. gZ~Z}Ivky \ _e_dljhgghfm \b]Jey”e
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