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(c)令 X =GPA 中 major 決定的分數 
    Y = GPA 中 major 尚未決定的分數 

i. 2 2
0 : X YH σ σ=  

   如果我們不 reject 這個假設，在σ 未知下，我們可以考慮 
   0 : X YH μ μ=  
  ii.第一個部份 

    2 2
1 : X YH σ σ≠  

        F test to compare two variances 
 
data:  x and y  
F = 0.9976, num df = 41, denom df = 77, p-value = 0.9848 
alternative hypothesis: true ratio of variances is not equal to 1  
95 percent confidence interval: 
 0.5934336 1.7545555  
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sample estimates: 
ratio of variances  
         0.9975851 

p valueα α= 0.05, − > ⇒ do not reject 0H  
所以我們可以考慮 
第二個部分 

1 : X YH μ μ≠  
        Two Sample t-test 
 
data:  x and y  
t = 1.0079, df = 118, p-value = 0.3156 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.8321791  2.5574538  
sample estimates: 
mean of x mean of y  
 25.28571  24.42308  

p valueα α= 0.05, − > ⇒ do not reject 0H 亦即兩者並無顯著差異 
 

2.令
1,

, ~ (0.36)
0,i iX X Bernoulli
⎧

= ⎨
⎩

慣用左手的人

不是慣用左手的人
 

  1.令

25 25

25 251 1 25 25( ) [exp( )] ( [ ]) (0.64 0.36 )
25 25

itX ti i
i i

Y

X X
Y M t E t E e e= == ⇒ = = = +

∑ ∑
 

    25 25( ) 0.36 0.64 , 0,1,2, 25
25

i i
i

ip X C i−∴ = = ⋅ = …  

  2.令

225

1
225

0.36 0.64(0.36, )
225 225

i
i

X
Z N= ⋅

= →
∑

 

    225 225
0.36 0.64[ ] 0.36, ( ) 0.001024

225
E Z V Z ⋅

= = =  

  3.
225

0.032Zσ =  

    225 225
225

0.36 0.360.08( 0.36 0.08) ( ) ( 2.5)
0.032 0.032 0.032

Z ZP Z P P− −
− ≤ = ≤ = ≤  

                      
( 2.5) (2.5) ( 2.5) 2 (2.5) 1 2 0.99 1 0.98P Z≈ ≤ = Φ −Φ − = Φ − ≈ ⋅ − =  
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3.(a) 1 2
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X Y
XY
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X
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−
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−

∑ ∑∑
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=
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    0 1 1
12890 346850 1475 147.83
100 270275 100

Y X
b Y b X b

n n
= − = − = + ⋅ =∑ ∑  

    0 1 147.83 1.28Y b b X X∴ = + = −  

  (b) 0 1: 0, : 0H Hβ β1 1= ≠  

     令 1

1

0 ~ ( 2)
. .( )
bT t n
s e b

−
= −  

     
2 2

0 1( ) ( )
( )

2 98
Y Y Y b b X

MS E
n
− − −

= =
−

∑ ∑
 

           

2 2 2 2
0 1 0 1 0 1

2 2 2 2
0 1 0 1 0 1

2 2

1 ( 2 2 2 )
98
1 ( 100 2 2 2 )
98
1 (1714421 100 147.83 1.28 24459
98

2 147.83 12890 2 1.28 186659 2 147.83 1.28 1475)
1 (1714421 2185370.89 40073.6256
98

Y b b X b Y b XY b b X

Y b b X b Y b XY b b X

= + + − − +

= + + − − +

= + ⋅ + ⋅

− ⋅ ⋅ + ⋅ ⋅ − ⋅ ⋅ ⋅

= + +

∑

∑ ∑ ∑ ∑ ∑

3811057.4 477847.04 558206.08)
48449.0756 494.38

98

− + −

= =

 

     
2 2

2 2 ( ) 1475( ) 24459 2702.75
100

X
X X X

n
− = − = − =∑∑ ∑  

     1 2

( ) 494.38. .( ) 0.43
( ) 2702.75
MS Es e b

X X
= = =

−∑
 

     0.975 0.975 0
1.28 2.98, (98) 1.984467, (98)  

0.43
T t T t reject H−
= = − = − < ⇒  
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  (c) 0 15 1 1515 15: , :H y y H y y= ≠  

     令 1515

1515

~ ( 2)
. .( )
Y YT t n

s e Y Y
−

= −
−

 

     15 147.83 1.28 15 128.63Y = − ⋅ =  

     
2

15
1515 2

( )1. .( ) ( ) 1
( )

X Xs e Y Y MS E
n X X

⎛ ⎞−
− = + +⎜ ⎟⎜ ⎟−⎝ ⎠∑

 

                

21 (15 14.75)494.38 1
100 2702.75

494.38(1 0.01 0.00002)

494.38 1.01002 499.3336876 22.35

⎛ ⎞−
= + +⎜ ⎟

⎝ ⎠

= + +

= ⋅ = =

 

     0.025 0.025 0
128.63 5.76, (98) 1.984467, (98)  
22.35

T t T t reject H= = = > ⇒  

  (d) 
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( ) 4450.9244 9.00
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Y
SS TO Y Y Y

n
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MS E
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= = =
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4.(a)令 2

1
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n
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β β
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⇒ − =

∑

∑ ∑
 

Source of 
Variantion 

SS df MS F 

Regression 4450.9244 1 4450.9244 9.00 
Error 48449.0756 98 494.38  
Total 52900 99   



林柏佐 

 8

      1
1

2
1

1

n

i i
i

n

i

X Y
b

X

=

=

=
∑

∑
 

  (b)
2

2
1

1 ( )
21( )

2

n

i i
i

n Y X
nL e

β
σβ σ

π

1
=

− −
−

1

∑⎛ ⎞
= ⎜ ⎟
⎝ ⎠

 

    

2
2

1

2
11

1
1

2
1

1

1ln ( ) ( ) ln(2 ) ln ( )
2 2

2d ( ) ( ) 0
d 2

n

i i
i

n
i

i i
i

n

i i
i

n

i

nL n Y X

XL Y X

X Y

X

β π σ β
σ

β β
β σ

β

1 1
=

1
1

=

=

=

= − − − −

= − − =

=

∑

∑

∑

∑

 

  (c) 2
1 1 1

2 21 1

1 1

1 1[ ] [ ]
n n

i i in n
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i i
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β β β
= =
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    1β 是 1β 的 unbiased estimator 


