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Let us examine the equation for momentum  

𝑣(") = 𝛼𝑣("$%) + 1 − 𝛼 𝑔(")

But at t=1 there is no 𝑣(&), since this is the “trend” from 
before. 

Here we show how to correct for 𝑣(") such that the 
initial guess for 𝑣(&)=0 does not lead to biasing. 



Step 1: We show that the stationary value of 𝑣 and 𝑔 are the 
same. To do so, we examine their expectations. 

Starting from the equation
𝑣 = 𝛼𝑣 + 1 − 𝛼 𝑔

and take the expectation 

𝐸 𝑣 = 𝐸 𝛼𝑣 + 1 − 𝛼 𝑔 = 𝛼𝐸 𝑣 + 1 − 𝛼 𝐸[𝑔]

⇒ 1 − 𝛼 𝐸 𝑣 = 1 − 𝛼 𝐸 𝑔

𝐸 𝑣 = 𝐸[𝑔]



Step 2: 
𝑣(") = 𝛼𝑣($) + 1 − 𝛼 𝑔(")

however, if 𝑣($) = 0

𝑣(") = 1 − 𝛼 𝑔(")

And this is a problem because we want the stationary  values 
to be the same



Step 3:
Assume the following is true for t

𝐸[𝑣(%)] = 1 − 𝛼% 𝐸[𝑔 % ] (1) 

We only need to show that this is true for t=1 and t+1. The t=1 
is trivial (we showed it in the previous slide). We therefore 
examine the t+1 case:  

𝑣(%&") = 𝛼𝑣(%) + 1 − 𝛼 𝑔(%&")
𝐸[𝑣 %&" ] = 𝛼𝐸[𝑣 % ] + 1 − 𝛼 𝐸[𝑔 %&" ]

Substituting 𝐸[𝑣(%)] from Eq.(1) 
𝐸[𝑣 %&" ] = 𝛼 1 − 𝛼% 𝐸[𝑔 % ] + 1 − 𝛼 𝐸[𝑔 %&" ]



𝐸[𝑣 %&" ] = 𝛼 1 − 𝛼% 𝐸[𝑔 % ] + 1 − 𝛼 𝐸[𝑔 %&" ]

But stationarity implies that 𝐸[𝑔 % ] =𝐸[𝑔 %&" ]

⇒ 𝐸 𝑣 %&" = 𝛼 1 − 𝛼% + 1 − 𝛼 𝐸 𝑔(%&")

= 1 − 𝛼%&" 𝐸 𝑔(%&")

So, in order to make sure that 𝐸 𝑣 = 𝐸[𝑔] for any t we will 
need to adjust 𝑣(%) as follows: 

So 

𝑣(") =
𝑣(")

1 − 𝛼"


