


Final Exam C- C- 325 KEY ( section 2 Semester 1/2011 )

Question 1. ( 12 points ) Economic model of crime
.

1.a) ( ¢ points) Based on the regression results provided
,
write out the estimated coefficients in the form of regression equation 11.17 .

Interpret the estimated coefficients associated with
avgsen . Based on Model 11.17

,
test wheather the average sentence served from prior

convictions has an impact on the number of arrests in the current year ( 1986 ) . Show your work - ( use a = 0.05)

- hgj ; = 0.71 - 0.15 pcnvi - 0.007 avgseni -10.01 tottimei
- 0.04 ptime86i-o.yqemp.gg;

- A month of prior average
sentenced for prior conviction increase is corresponding to the decrease of number of arrests in 1986 by 0.07

case .

-
Calculate t cat for avgsen :

"alliss)=?;j?- = - %% = -0.58

-
The critical value for the degrees of freedom Ch - K ) 2,725-6=2,716 is ± 1.96 when a = 0.0s

- Since the calculated statistic does not exceed the critical value ( in the negative Zone)
,
we cannot reject the null hypothesis . Therefore

,

we cannot make

sure that the parameter is different from zero .

1. b) ( 4 Points) what is the overall significance of the regression from mode/ ( i.1) and model ( 1. 2) ? what
test do you

use ? ( use 2=0.01)

-
overall significance can be tested by an F- test

,
using R2

- Ho : All Br, are 0 simultaneously . Ha : otherwise , for both tests .

- model 1.1 : foal = ?¥y=;;!*EE= " -48

- model 1.2 : foal = = ;÷÷÷¥sI= ""
- The critical values are 2. 64 and 2.41 for model 1.1 and model 1.2 respectively ( 1=6,2779 and f-

9,2716) when a = 0.01

- We can reject null hypothesis for both models
.
On the other hand

,
we can just simply consider the p - value ( prob > F) to answer this question

- For this question , we can apply the
'

marginal contribution
'
test

, comparing between Model 1.1 and 1.2 since the model 1.2

has added those variables .

- Ho : ethic background and legal income have no marginal contribution to the model
.

Hai otherwise .

- calculate the f- test : foal =R%¥;!¥n;,ʳ"""=%:;;;¥%-, --28.79

- The critical value of f- 3,2716 is 2.6 when a = 0.05

- feat exceeds the critical value
,
which means that we can reject the null hypothesis and we can make sure that ethic

background and legal income have marginal contribution to the model
.





- setting up hypothesis : Ho : Bk 0 and Ho : But 0 when K = 1,2 , 3,4

- Calculate t cat for all parameters :

^

+ cat (B.) = ?;-,p_=%!¥ = 2,621.37

+ catch)=!i;⇒ =

° -587-0
-

= 81.53

0.00712

teal ( Bg) =Ñ!-p; = -0.033£ = - 6.72

0.005

"alien ;!% = ;!;÷= " "
- The critical value for the degrees of freedom In- K) 97,878-4=97,874 is ±

7. 96 when a = 0.05

- All the teal exceeds the critical value .

Therefore
,
we can reject all the

hypotheses of Pr, and conclude that all the parameters are significantly different

from Zero (not simultaneously but individually)
.



- If we only consider separated effect of civil servant
,
we can consider B

,
which is a coefficient

representing difference between civil servants and other groups .

- This is positive coefficient
,
therefore

,
it means that

on average civil servants earn more than the
other groups by 100 ✗ ( e % - 1) = 79.86 percent .

- consider the year parameter since the data are from the second quarter of 2019 and 2020
,
the pandemic effect is realized

in the second quarter of 2020
.
Hence

,

B
,
is the representation of that effect

.

- this is negative coefficient
.

Therefore
,
it means that in 2020

,
overall wage drops by 100 ✗ ( eÑ } - 1) = 3.30 percent for all groups .

- when we consider the interaction term
,
we can see that

once the civil servant variable is interacted with
year (2020)

,

there is a positive

effect and significantly different from Zero .

- Consider only in 2020
,
the civil sevrdnt group overall wage can be displayed as follows

.

In wager
,
= 9.1748+0.587 (1) - 0.0336 (1) + 0.00444 (1) • (1) while the other groups are

In wages
,

= 9.1748 + 0.587 (1) - 0.0336 (1) to . 00444 ( O) • (1)

- The interaction term does not add to the other groups which means that even the

civil servant wage went down by the year coefficient C- 0.0336) in 2020
,
the interaction

term shows a bounce for this group as well (1-0.0444)
.

- In summary ,
the civil servant group (control group ) is still better- off doing the pandemic

by 100 ✗ ( EB } 1- { ¢ - 1) = 1.09 percent increase of overall wage for this group - In the

meantime
,
the other groups are worse - off by loot ( eÑ } - 1) =3 -30 decrease off overall

wage .

-

This makes economic sense since civil servants
'

wage did not drop during the pandemic
while the rest may find themselves worked less due to the lowered hours

or limited
work placements



- VIF and coefficient of correlation do not reveal any sign of mvlticollinearity
if we rely on the rules of thumb at -0.8 and 10

.



- Another kind of test we can pose critical value is considering each t - test and pi
.

If multi Collinearity is present
, they must be conflicting , namely high R2 but rare significant

parameter . Therefore
,
we should test all the parameter,

- Setting up hypotheses : Hoi Br, = 0 and Ho : Brat 0 when K = 1,293,4

- Calculate t eat for all parameters :

t.vn?:-:;----s;:::- = 2.18

teal ( Ba ) = !Yg = t.5386-0-no.SI
3- 0005

+ called =!;;%- = "%;Y = 2-25

- The critical value for the degrees of freedom Ch -K) 30-4=26 is I 2.056 when a = 0.0s .

Therefore
,
we can reject the null hypothesis for all the parameters but pz .

- Now we can see clearly that the R
"

is 0.6552 and almost all the parameters are significantly
different from zero , we may conclude that conflicting test is not found in this model and

may be able to conclude that multi Collinearity is not present here
.

- BLUE refers to Best Linear Unbiased Estimator
, meaning that the estimators have the

lowest variance possible ( best)
. They are unbiased or when there are more samples . probability

limit of the estimators tend towards true parameters .

- BLUE is not affected by multi collinearit .

However
,
multi collinearity causes

misleading conclusion of hypothesis testing ( High R
"

but rare significant parameter)



- for Ñ
,
,

the intercept of 1.01
,

it means that when unemployment rate is

0g inflation rate is 1.01 on average .

- for Piz
,
the slope of 0.5

,

it means that when unemployment rate increases

by 1 percent , inflation rate increases by og percent on average.

- Using the White 's test
,
we have the Lmcal for ✗ K - i already ,

which is 1.0266
.

- The critical value when ✗ ? and a = 0.05 is 3.84146
.

- Lmcal < ✗ }
,
so we cannot reject the null hypothesis of homoscedasticity

.



- since we cannot reject the null hypothesis in 4.b)
, therefore

,
we can make

sure that BLUE property is not violated
.


