2. Unemployment [TAS

LAUT die Arbeit schimpft man nur
so lange, bis man keine mehr hat.”

Harry Sinclair Lewis
(1856-1950)
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An eternal hot topic ifTS
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Okun’s Law: ifTS

Negative but underproportional
relationship between economic
growth and increase of the rate of
unemployment!

Arthur M. Okun

Okun, A.M., “Potential GNP: Its measurement and significance, Cowles (1928-1980)
Foundation Paper 190, 1962.
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Okun’s equation in first
differences:

[TAS

u,-u,,=0.30-0.30g,.

For the reduction of the un-
employment rate of [ percentage
point we require a growth of the
economy of 1% /0.3 = 3.3% (the Okun
coefficient). .

Constantine ManosUSA.
Unenpl oyed, 1957

26.10.09 phd course "Econometrics", Brno, © W.G. Mdller, JKU Linz




The Potential Output: (TAS

Level of output on which all
resources are fully exhausted,

here p. =Y [1 + 0.033(u,- 4)].

Mchael Lenson

Ful | Production and Full Enpl oynent under
Qur Denocratic

System of Private Enterprise, ca. 1944
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Okun’s regression

7o)
[TAS

Data: USA from second quarter 1947
until fourth quarter 1960

Unemployment Rate (397)

[ J0-5% of Labor Fexce

5-10 %%
10 - 15 %
15 - 20 %

20 - 25 %

26.10.09

Unemployment
» quation specifcation 8 x
Equation Specification:
Dependent vaniable followed by list of regrezsors including ARMA
and PDL terms, OF an explicit equation like Y=c(1]+c(2]%. “ oK
L DIUR] C GDPRP = L
FEELE
;I annn::eI
E stimation Settings:
Method: |15 - Least Squares NLS and ARMA] =l
b Sample: | 19471 1360:4 :I [ ptions
a 500 1000 Miks -
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2.2 Residual Plots

[TAS

26.10.09

1948 1950 1952 1954 1956 1958 1960

— = Residual Actual ==--- Fitted
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Residual Scatterplots

[TAS
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against regressor and regressand.
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Distribution Plots

[TAS
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Kernel density and Q-Q Plot
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2.3 The Coefficient of
Determination (p21ff)

[TAS

IS motivated from the decomposition of
sum of squares in the linear regression:
SST = SSR + SSE

2=y P =2V Ty P A ES
y(I—=1t/T)y =y (I-117/T) y + 8“8

The fraction of the explained from the total
variation 1s called the coefficient of
determination or ZAZ
EE
R*=1- =1-— -
Z(yt )’ Yy -1/T)y
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R? In the output:

e

é\,Z

5

é

[TAS

/A,

= i

R’ =1>=
54%0.569696

=0.583059

T —k —
Deperident Variable: D(UR)
Method: Least Squares
Sample(adjusted): 1947:2 1960:4

s
\
&r r
Included observations: 55 after adjusting endpg/ints d

~

Variable Coefficient S}d. Error \Qtatistic Prob,

C 0.311155 .058945 5.278767 0.0000

GDPRP *0.313616 0.036429 -8.6090 0.0000

R-squared Mean dependent var \ 0.043345
Adjusted R-squared 0. 92 S.D. dependent var /TS_@\
e ¢

S.E. of regression 0.371312) Akaike info criterion 0.892140

Sum squared resid 7.307262 Schwarz criterion 0.965134

Log likelihood -22.53384  F-statistic 74.11617

Durbin-Watson stat 1.646644  Prob(F-statistic) 0.000000

26.10.09

phd course "Econometrics", Brno, © W.G. Mller, JKU Linz

12



Correspondence with the Correlation
Coefficient

[TAS

In the simple linear regression holds:
R’ = Korr(x,y)>.

Since ,30 =y-B% we have 5. —y=pB(x, —%)
and Y.(5.-y) =8> (x, -%)

: A ZZ(xi_)_C)(yi_y)
since 4 S (- 5) then holds
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Correspondence with the
Correlation Coefficient (p23)

[TAS

Always holds (in linear eegression):
R? = Korr(y,y).
Define  M°=1-11/T

then we have YM "9 =3"M"y and thus
o IMS_ M3 My

yM®y  yM°y M3
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2.4 t-test and p -values (p23ff) (TAS

Basic Assumption/Fiction:

one considers the existing data
(pairs) as a random sample from
a universe of possible
configurations, that are generate
from an economy in a constant
state.

orplan Drugs:
||||||

Bmallpox Defénse

LN
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The Distribution of Estimators:
(p17)

E[5 IX] = E[(X’X)'X’y |X]
= E[(X"X)'X’(X[+¢e) 1X]
= E[f +(X’X)'X’¢ |1X
= B +(X’X)' X E[¢ 1X] = S

Var[f 1X] = Var[f +(X’X)'X e |X]
— (X’X)'X Var[e IX]X(X'X)"!
=62 (X'X)' X' X(X'X)" =02 (X'X)".

B=B+(XX)"'Xe: N(B.o2(XX)")
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The GauB-Markov Theorem B
(1821,1912) p18 ITAS

Amongst all linear, unbiased
estimators is the OLS-estimator the
one with the smallest variance!

(Johann) Carl Friedrich GauB3 (1777-1855) w
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Derivation:

[TAS

Be f/* = Cy an unbiased estimator, then:
'E[$¥] = EICXf +Cél} = CXf= J,

which yields: CX=I; so one gets
Var[5*] = Var[CXf +Cée]l = CAFIC = CC'o

Be C = (X' X)'X"+D; since CX=1 we have DX=0;
one yields CC” = (X'X)'+DD"

and CC”-(XX)'>0

Thus £ is of minimal variance.
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Statistical Tests

i)

Are used for checking hypotheses,
e.g. of the form
H,: g = 0.
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William S. Gosset (Student) (1876-1937)

B/

26.10.09

What has that to do with
Econometrics?

™

.

[ 9.
| GUINNESS B

—= DRAUGHT

ok
. e

NX°x)1. ~-distribution, where "¢ 2=, "¢ /(T-k-1)
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[TAS

Dependent Variable: D(U (_ '
Method: Least Squares A 1 F ‘@ )
Sample(adjusted): 1947:2 1960:4 ’ t

Included observations: 55 after adjusti

Variable Coefficient \ Std. t-Statisti Prob.
C 0.311155 0.058945 5.27876 « 0.0000
: <0.036429 >

GDPRP 0.313616 0.036429 8.609075 0.0000
R-squared 0.583059 Mean dependent var 0.043345
Adjusted R-squared 0.575192 S.D. dependent var 0.569696
S.E. of regression 0.371312  Akaike info criterion 0.892140
Sum squared resid 7.307262  Schwarz criterion 0.965134
Log likelihood -22.53384  F-statistic 74.11617
Durbin-Watson stat 1.646644  Prob(F-statistic) 0.000000
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Errors in Testing (p31f) [TAS

Decision
H, accept H, reject

H, icorrect decision |error of 1st kind
()
H, error of 2nd kind |correct decision

(5)

pLIOM U} JO SNjElS]

www.stauff.de/matgesch/dateien/fehlerersterzweiterart.htm
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2.5 Studentized Residuals and ...

[TAS

Under the given  assumptions
residuals are normally distributed with
expectation 0 and variance o?(1-H, ).

The matrix H=X(X'X)'X' is called hat
matrix, since it transforms the original
values into the predicted values y = Hy
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Vectormanipulation in Eviews:
external and internal studentizing

[TAS

stom(groupx,x)
vector htt=@getmaindiagonal(x*@inverse(@inner(x))* @transpose(x))

mtos(htt, hhtt)

A

E

5

B 6.1-H,

series rresid=resid/@sqrt(1-hhtt)/okun.@se v,

series sresid=rresid*@sqrt((okun.@regobs-2)/ (okun.@regobs-1-rresid*2))

T—-k-1
Sl‘ :rl‘
T—k—r’
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externally studentized residuals
(t-distributed) for Okun regression

[TAS
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Multiple Testing

Based on the Bonferroni inequality:
P(ANB) > P(A) + P(B) - 1

Carlo Emilio Bonferroni (1892-1960)

. ﬁLINEAH
With many! {esis REGRSSIGN
benchmark 3.5, see

Sanford Weisberg
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Cook “s distances =
! [TAS

Distances in the parameter space, that arise when
single observations get deleted:

1 H
20 Dt _ 7;2 it
k+1 (1-H,

.16

124

.08 -

.04

.00

1948 1950 1952 1954 1956 1958 1960
— i R. Dennis Cook
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,Robustified” Estimation

[TAS

Dependent Variable: D(UR)

Method: Least Squares

Sample: 1947:2 1953:4 1954:2 1960:4
Included observations: 54

Variable Coefficient Std. Error t-Statistic Prob.

C 0.277743 0.055130 5.037979 0.0000

GDPRP -0.298737 0.033789 -8.841121 0.0000
R-squared 0.600508 Mean dependent var 0.015130
Adjusted R-squared 0.592826 S.D. dependent var 0.534849
S.E. of regression 0.341288  Akaike info criterion 0.724154
Sum squared resid 6.056835 Schwarz criterion 0.797821
Log likelihood -17.55217  F-statistic 78.16543
Durbin-Watson stat 1.680899 Prob(F-statistic) 0.000000

u,-u,, = 0.278-0.299 g, = - 0.30 (g,— 0.93).
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- 2D
2.6 Reverse Regression [FAS

Exchange regressor and regressand!

Instead of y =4,+fx,+¢ use x,=4,+1y+<.

The estimator is analogously givenas 4 = (YY)
'Y’x with Y={¢ y} and thus 4, = R/f3,.

HHHHHHHHHHHHHH

¢ BUNUMETDIBS

e ..-: L
G.S. MADDALA “1‘” '

Generalization: error-in-variables models
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: i)
Reverse Regression [TAS

Dependent Variable: GDPRP
Method: Least Squares
Sample: 1947:2 1960:4
Included observations: 55

Variable Coefficient Std. Error t-Statistic Prob.
C 0.934528 0.122262 7.643630 0.0000

DUR  -1.859149 0.215952 -8.609075 0.0000
R-squared 0.583059 Mean dependent var 0.853942
Adjusted R-squared 0.575192  S.D. dependent var 1.387078
S.E. of regression 0.904060 Akaike info criterion 2.671845 |Fmmm.
Sum squared resid 43.31823  Schwarz criterion 2.744839 B :
Log likelihood -711.47573  F-statistic 74.11617 M-
Durbin-Watson stat 2.070022  Prob(F-statistic) 0.000000
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Causality ifTS

R Controversial, fundamental CAUSALITY

n MODELS, REASONING,
rO el I l. __ AND INFERENCE
X
o g SR g i Y
b} f

mostly - which variable shall
be predicted by which, thus v
§ the dominant direction of JUDEA PEARL
- prediction.

here rather Efu,- u,, | gl
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Example: Pastafarianismus [TAS

Global Average Temperature (C)

Global Average Temperature Vs. Number of Pirates

16.5

—
o

—
&n
]

—
[Sy]

14.5

—
=

—
==
[ay ]

—
L]

35000 45000 20000 15000 5000 400 17

Number of Pirates (Approximate)

TOUCHED BY HIS NOODLY APPENDAGE
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Homework 2

[TAS

e Blanchard (2006) employs in equation 9.2 not
3.5 % for the average growth rate of the
potential output, but 3.0 %.

e Okun suggests in his article two further
specifications. The first is

ut = IBO - IB] gapt, Generate Series by Equation g|

. Enter equation
Wlth g Clp 4 = y p t/ y t _] * podp=471.025"1.035"([Etrend-33 5)/4]
e The second suggested equation is
log (100-u,) = B, + B, log y, + Bit. st
|1 947:1 1960:4
| ak. | Caricel |
33

26.10.09 phd course "Econometrics", Brno, © W.G. Mdller, JKU Linz




