
Tumnurat Pucksanonthachai 6204641077 

Assignment 2 

 

 

Log(salary) = 4.588101 + 0.2571917log(salesi) 

0.2571917 is β1 or coefficient meaning when log(salesi) increase by 1 unit, log(salesi) also increase by 

0.2571917 

 

 

 



 

F-test 

H0 = β2 = β3 = β4 = β5 = 0 

H1 = Not all slope coefficients are 0 

Fcal = 
𝐸𝑆𝑆

𝐾−1
𝑅𝑆𝑆

𝑛−𝐾

 = 
𝑀𝑆(𝐸)

𝑀𝑆(𝑅
 = 

4.76219887

0.211385068
 = 22.529 

At α = 0.05, n – k = 209 – 6 = 203 

Fcal upper,β(5, 203) = 2.21 

Fcal > Fcri(0.05), 22.529 > 2.21 We can reject H0 and we can make sure that β2, β3, β4, β5 are not 

0 

All independent variables can significantly explain the dependent variable 

α = 0.05, df = 203,  

tcri lower (203,0.05) two tail = -1.9717, tcri upper = 1.9717 

tcal: when outside reject 

log(salesi) = 8.03, reject H0, significant 

roe = 2.59, reject H0, significant 

finance = 1.77, can’t reject H0, not significant 

consprod = 2.13, reject H0, significant 

utility = -2.85, reject H0, significant 

_cons = 15.55, reject H0, significant 

 

 

 

 

 

 

 



 

Utility 

log(salaryi) = β0 + β3fincancei + β4conspodi + β5utilityi 

if 1        = 4.588101 + 0.1579564(1) + 0.1808917(1) - 0.2830015 = 4.644 

if 0        = 4.588101 + 0.1579564(0) + 0.1808917(0) - 0.2830015 = 4.3050995 

Transport sector, no industry 

log(salaryi) = β0 + β3fincancei + β4conspodi + β5utilityi 

                    = 4.588101 + 0.1579564(0) + 0.1808917(0) - 0.2830015(0) = 4.5881 

Percentage change = 
4.5881−4.644

4.644
 𝑥 100 = - 0.012, -1.2%

 

Perfect collinerity will happens, all variables have same linear relation to each other. In 

STATA, it will ignore 1 dummy variable since it can’t estimate. 

 

log(salaryi) = β0 + β1log(salesi) + β2ROEi + β3financei + β4consprodi + β5utility + β6(ROEi *                           

finance) + β7(ROE*conspod) + β8(ROE*utility) + ui 

E(log(salary) l finance = 1) = β0 + β1log(salesi) + β2ROEi + β3(1) + β4consprodi + β5utility +  

β6(ROEi * 1) + β7(ROE*conspod) + β8(ROE*utility) + ui 

          = (β0 + β3) + β1log(sales) + (β2 + β6)(ROEi) + β4conspond + β5utility + 

β7(ROE*consprod) + β8(ROE*utility) + ui 

E(log(salary) l consprod = 1) = β0 + β1log(sales) + β2ROE + β3finance + β4(1) + β5utility + 

β6(ROE*finance) + β7(ROE*(1)) + β8 (ROE*utility) + ui 

      = β0 + β4 + β1log(sales) + (β2 + β7)(ROE) + β3finance + β5utility + 

β6(ROE*finance) + β8(ROE*utility) + ui 

E(log(salary) I utility = 1) = β0 + β1log(sales) + β2ROE + β3finance + β4consprod + β5(1) + 

β6(ROE*finance) + β7(ROE*consprod) + β8 (ROE*1) + ui 

        = β0 + β5 + β1log(sales) + (β2 + β8)(ROE) + β3finance + β4consprod + 

β6(ROE*finance) + β7(ROE*consprod) + ui 

Intercept and slope of regression change. Y-intercept increase and stronger slope 

(steep/flat) depends on roe and section dummy if it’s significantly different from zero or not 



 

 

 

 

 

 



 

H0: β1 = 0 

H1: β1 ≠ 0 

T-test 

tcal = 
β1̂−β1

𝑠𝑒β1̂
 = 

𝑐𝑖𝑔𝑠 𝐶𝑜𝑒𝑓.

𝑐𝑖𝑔𝑠 𝑆𝑡𝑑.  𝐸𝑟𝑟.
 = 

−0.5876985

0.1090181
 = -5.3908 

α: f = n-k = 1191 – 3 = 1188 

tlower (3, 1188) = -1.96, tupper = 1.96 

Reject H0, tcal lower than tlower we can make sure that β1 is not 0, smoking has impact 

 

 

β2̂ ± 𝑡𝛼

2
, n – 3 x óβ̂

2
; t

0.01

2
, 1188 = 2.576 

= faminc coef ± 2.576 x faminc std. err. 

= 0.62468a ± 2.576 x 0.324438 

Lower = -0.2111 

Upper = 1.4604 

99% confidence interval for β2̂ is (-0.2111 < β2̂ < 1.4604) = 0.99, 99 out of 11 intervals will 

contain true β2̂. 

 

 

 

 

 

 

 



 

H0: β1 = 0 

H1: β1 ≠ 0 

t-test 

tcal = 
β1̂−β1

𝑠𝑒β1̂
 = 

𝑐𝑖𝑔𝑠 𝑐𝑜𝑒𝑓.

𝑐𝑖𝑔𝑠 𝑠𝑡𝑑.  𝑒𝑟𝑟.
 = 

−0.5894954

0.1106172
 = -5.329 

df = n – k = 1191 -5 = 1186 

tlower (1186, 5) = -1.96, tupper = 1.96 

Reject H0, tcal = -5.329 lower than tlower = -1.96. We can make sure that β1 is not 0, smoking has 

impact, conclusion don’t change. 

 

 

F-test 

H0: β2 = β3 = β4 = 0; α = 0.05 

H1: Not all slope are coefficient or simultaneously 0 

Fcal (4,1186) = 
𝑀𝑜𝑑𝑒𝑙 𝑀𝑠

𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙 𝑀𝑆
 = 

3956.91482

393.69227
 = 10.051 

Fcri(4, 1186) = 2.37 

Fcal > Fcri = 10.05 > 2.37 

We can reject H0 and make sure that β2, β3, and β4 are not 0. 

 

 

 



T-test: tlower = -1.96, tupper = 1.96 

H0: β0 = 0 

H1: β0 ≠ 0 

tcal = 
𝛽̂0− 𝛽0

𝑠𝑒𝛽̂0
 = 

𝑐𝑜𝑛𝑠 𝑐𝑜𝑒𝑓

𝑐𝑜𝑛𝑠 𝑠𝑡𝑑.  𝑒𝑟𝑟.
 = 

118.0741

3.500291
 = 33.7326 Reject H0, significance 

H0: β1 = 0 

H1: β1 ≠ 0 

tcal = 
𝛽̂1− 𝛽1

𝑠𝑒𝛽̂1
 = 

𝑐𝑖𝑔𝑠 𝑐𝑜𝑒𝑓

𝑐𝑖𝑔𝑠 𝑠𝑡𝑑.  𝑒𝑟𝑟.
 = 

−0.5894954

0.1106172
 = -5.329 Reject H0, significance 

H0: β2 = 0 

H1: β2 ≠ 0 

tcal = 
𝛽̂2− 𝛽2

𝑠𝑒𝛽̂2
 = 

𝑓𝑎𝑚𝑖𝑛𝑐 𝑐𝑜𝑒𝑓

𝑓𝑎𝑚𝑖𝑛𝑐 𝑠𝑡𝑑.  𝑒𝑟𝑟.
 = 

0.538254

0.366502
 = 1.4686 Cannot reject H0, not significance 

H0: β3 = 0 

H1: β3 ≠ 0 

tcal = 
𝛽̂3− 𝛽3

𝑠𝑒𝛽̂3
 = 

𝑓𝑎𝑡ℎ𝑒𝑑𝑢𝑐 𝑐𝑜𝑒𝑓

𝑓𝑎𝑡ℎ𝑒𝑑𝑢𝑐 𝑠𝑡𝑑.  𝑒𝑟𝑟.
 = 

0.4936695

0.2832896
 = 1.7726 Cannot reject H0, not significance 

H0: β4 = 0 

H1: β4 ≠ 0 

tcal = 
𝛽̂4− 𝛽4

𝑠𝑒𝛽̂4
 = 

𝑚𝑜𝑡ℎ𝑒𝑑𝑢𝑐 𝑐𝑜𝑒𝑓

𝑚𝑜𝑡ℎ𝑒𝑑𝑢𝑐 𝑠𝑡𝑑.  𝑒𝑟𝑟.
 = 

−0.4379234

0.3197377
 = -1.3696 Cannot reject H0, not significance 

 

H0: β3 = β4 = 0 

H1: Not all slope coefficients are simultaneously 0 

Fcal = 
𝑀𝑜𝑑𝑒𝑙 𝑀𝑆

𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙 𝑀𝑆
 = 

3,956.91482

393.69227
 = 10.05 

Fcri(4, 1186) = 2.37 

Fcal > Fcri(4, 1186), we can reject H0 both β3 and β4 have impact on birth wage 

 



 

df: k - 1  

ESS = no.of β – 1 = 7 – 1 = 6 

RSS = n – k = 428 – 7 = 421 

TSS = n – 1 = 428 – 1 = 427 

 

R2 = 
𝐸𝑆𝑆

𝑇𝑆𝑆
 

0.1582 = ESS/223.327441 

ESS = 35.3304 

RSS = TSS – ESS 

RSS = 223.327441 – 35.3304012 = 187.9970 

 

 

 



 

𝑅̅2 = 1 – (1 – R2) 
𝑛−1

𝑛−𝑘
 

     = 1 – (1 – 0.1582) 
428−1

428−7
 = 0.1462 

 

F(1, 421) = 

𝑅3.1
2 − 𝑅3.2

2

𝑛𝑜.𝑜𝑓 𝑟𝑒𝑔𝑟𝑒𝑠𝑠𝑜𝑟

1−𝑅3.1
2

𝑛−𝑘3.2

 = 

0.1582−𝑅3.2
2

1
1−0.1582

428−7

 

3.84 = 
(0.1582−𝑅3.2

2 )(421)

0.8418
 

R2
3.2 = 0.1505 

 

Wage has no economic sense as when higher age means more experience. In term 

of salary difference between age 20 and 21 are not much, but salary change more between 

age 25 and 30. Age variable is significance because of multicollinearity with other terms, age 

variable will be ignore due to its unnecessarily in the model 

 

 

 

 

 

 


