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LAMPIRAN 

Lampiran 1. Pembuktian 𝑬(𝑹𝒆𝒔(𝑋|𝐶)|𝐶) = 0 

𝑬(𝑹𝒆𝒔(𝑋|𝐶)|𝐶)  = 𝐸 (
𝑋 − 𝐸(𝑋|𝐶)

𝜎(𝑋|𝐶)
|𝐶) 

=
1

𝜎(𝑋|𝐶)
∙ 𝐸(𝑋 − 𝐸(𝑋|𝐶)|𝐶) 

=
1

𝜎(𝑋|𝐶)
∙ 𝐸(𝑋|𝐶) − 𝐸(𝐸(𝑋|𝐶)|𝐶) 

=
1

𝜎(𝑋|𝐶)
∙ 𝐸(𝑋|𝐶) − 𝐸(𝑋|𝐶) 

=
1

𝜎(𝑋|𝐶)
∙ 0 

𝑬(𝑹𝒆𝒔(𝑋|𝐶)|𝐶)  = 0 

Lampiran 2. Pembuktian 𝑽𝒂𝒓(𝑹𝒆𝒔(𝑋|𝐶)|𝐶) = 1 

𝑽𝒂𝒓(𝑹𝒆𝒔(𝑋|𝐶)|𝐶)   = 𝐸((𝑅𝑒𝑠(𝑋|𝐶) − 𝐸(𝑅𝑒𝑠(𝑋|𝐶)|𝐶)2|𝐶) 

= 𝐸(𝑅𝑒𝑠(𝑋|𝐶)|𝐶) − 𝐸(𝐸(𝑅𝑒𝑠(𝑋|𝐶)|𝐶)2|𝐶) 

= 0 − 𝐸(𝑅𝑒𝑠(𝑋|𝐶)2|𝐶) 

= 𝐸(𝑅𝑒𝑠(𝑋|𝐶)2|𝐶) 

= 𝐸 ((
𝑋 − 𝐸(𝑋|𝐶)

𝜎(𝑋|𝐶)
)

2

|𝐶) 

=
1

(𝜎(𝑋|𝐶)) 2
∙ 𝐸 ((𝑋 − 𝐸(𝑋|𝐶))

2
|𝐶) 

=
1

(𝜎(𝑋|𝐶)) 2
∙ (𝜎(𝑋|𝐶)) 2 

𝑽𝒂𝒓(𝑹𝒆𝒔(𝑋|𝐶)|𝐶)  = 1 

Lampiran 3. Pembuktian 

𝑹𝒆𝒔(
𝑃𝑖,𝑡
𝑃𝑖,𝑠
|𝒫𝑖(𝑠)) =

𝑃𝑖,𝑡
𝑃𝑖,𝑠

− 𝑓𝑠→𝑡
𝑃̂

𝜎𝑠→𝑡
𝑃̂

√𝑃𝑖,𝑠 
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𝑹𝒆𝒔(
𝑃𝑖,𝑡
𝑃𝑖,𝑠
|𝒫𝑖(𝑠)) =  

𝑃𝑖,𝑡
𝑃𝑖,𝑠

− 𝐸 (
𝑃𝑖,𝑡
𝑃𝑖,𝑠
|𝒫𝑖(𝑠))

𝜎 (
𝑃𝑖,𝑡
𝑃𝑖,𝑠
|𝒫𝑖(𝑠))

 

 =

𝑃𝑖,𝑡
𝑃𝑖,𝑠

− 𝑓𝑠→𝑡
𝑃̂

√𝑣𝑎𝑟 (
𝑃𝑖,𝑡
𝑃𝑖,𝑠
|𝒫𝑖(𝑠)) 

 

 =

𝑃𝑖,𝑡
𝑃𝑖,𝑠

− 𝑓𝑠→𝑡
𝑃̂

√(𝜎𝑠→𝑡
𝑃̂ )2

𝑃𝑖,𝑠
 

 

=

𝑃𝑖,𝑡
𝑃𝑖,𝑠

− 𝑓𝑠→𝑡
𝑃̂

𝜎𝑠→𝑡
𝑃̂

√𝑃𝑖,𝑠 

Lampiran 4. Pembuktian 

𝑹𝒆𝒔(
𝐼𝑖,𝑡
𝐼𝑖,𝑠
|ℐ𝑖(𝑠)) =

𝐼𝑖,𝑡
𝐼𝑖,𝑠
− 𝑓𝑠→𝑡

𝐼̂

𝜎𝑠→𝑡
𝐼̂

√𝐼𝑖,𝑠 

𝑹𝒆𝒔(
𝐼𝑖,𝑡
𝐼𝑖,𝑠
|ℐ𝑖(𝑠)) =  

𝐼𝑖,𝑡
𝐼𝑖,𝑠
− 𝐸 (

𝐼𝑖,𝑡
𝐼𝑖,𝑠
|ℐ𝑖(𝑠))

𝜎 (
𝐼𝑖,𝑡
𝐼𝑖,𝑠
|ℐ𝑖(𝑠))

 

 =

𝐼𝑖,𝑡
𝐼𝑖,𝑠
− 𝑓𝑠→𝑡

𝐼̂

√𝑣𝑎𝑟 (
𝐼𝑖,𝑡
𝐼𝑖,𝑠
|ℐ𝑖(𝑠)) 

 

 =

𝐼𝑖,𝑡
𝐼𝑖,𝑠
− 𝑓𝑠→𝑡

𝐼̂

√(𝜎𝑠→𝑡
𝐼̂ )2

𝐼𝑖,𝑠
 

 

=

𝐼𝑖,𝑡
𝐼𝑖,𝑠
− 𝑓𝑠→𝑡

𝐼̂

𝜎𝑠→𝑡
𝐼̂

√𝐼𝑖,𝑠 
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Lampiran 5. Pembuktian 

𝑹𝒆𝒔 (𝑄𝑖,𝑠
−1|𝒫𝑖(𝑠)) =

𝑄𝑖,𝑠
−1 − 𝑞𝑠̂

−1 

𝜌𝑠
𝑃̂

√𝑃𝑖,𝑠 

𝑹𝒆𝒔 (𝑄𝑖,𝑠
−1|𝒫𝑖(𝑠)) =

𝑄𝑖,𝑠
−1 − 𝐸 (𝑄𝑖,𝑠

−1|𝒫𝑖(𝑠)) 

𝜎 (𝑄𝑖,𝑠
−1|𝒫𝑖(𝑠))

 

 =
𝑄𝑖,𝑠

−1 − 𝑞𝑠̂
−1

√𝑣𝑎𝑟 (𝑄𝑖,𝑠
−1|𝒫𝑖(𝑠)) 

 

 =
𝑄𝑖,𝑠

−1 − 𝑞𝑠̂
−1

√(𝜌𝑠
𝑃̂)2

𝑃𝑖,𝑠
 

 

 =
𝑄𝑖,𝑠

−1 − 𝑞𝑠̂
−1 

𝜌𝑠
𝑃̂

√𝑃𝑖,𝑠 

Lampiran 6. Pembuktian 

𝑹𝒆𝒔 (𝑄𝑖,𝑠|ℐ𝑖(𝑠)) = 𝑹𝒆𝒔̂(𝑄𝑖,𝑠) =  
𝑄𝑖,𝑠 − 𝑞𝑠̂ 

𝜌𝑠
𝐼̂

√𝐼𝑖,𝑠 

𝑹𝒆𝒔 (𝑄𝑖,𝑠|ℐ𝑖(𝑠))  =
𝑄𝑖,𝑠 − 𝐸 (𝑄𝑖,𝑠|ℐ𝑖(𝑠)) 

𝜎 (𝑄𝑖,𝑠|ℐ𝑖(𝑠))
 

=
𝑄𝑖,𝑠 − 𝑞𝑠̂ 

√𝑣𝑎𝑟 (𝑄𝑖,𝑠|ℐ𝑖(𝑠)) 

 

=
𝑄𝑖,𝑠 − 𝑞𝑠̂ 

√(𝜌𝑠
𝐼̂)2

𝐼𝑖,𝑠
 

 

=
𝑄𝑖,𝑠 − 𝑞𝑠̂ 

𝜌𝑠
𝐼̂

√𝐼𝑖,𝑠 


