Swiss Institute of Artificial Intelligence TA Solution
MSc Data Science & MBA AI/BigData Problem Set 3
Data-based Decision Making October 3, 2021

Question 7

Yie = Bo + BiT; + BoAs + B3(As X T)) + éit

When (i,t) = (0,1), T; =0, 4, =0, T; x A, =0
Yo1 = BO + €o1 : control group at t=1

When (’L,t) = (072), Tz = 0, At = 17 E X At =0
Yoo = Bo + Bg + €p2: control group at t=2, including time effect

When (i,t) = (1,1), T; =1, 4, =0, T; x Ay, =0
Y1 = BO + Bl + €11 : treatment group at t=1

When (i,t) = (1,2), Ti=1, 4, =1, T, x Ay =1
Yo = Bo + 5’1 + Bg + Bg + €12: treatment group at t=2, including time effect and treatment effect

If there’s no selection bias, Yy = Y71. Therefore, Bl should be 0
/3’2: time effect

Bg: treatment effect

Yie = Bo + BiT; + BoAar + Bs(Age X Ty) + BadAre + Bs(Ar X Ty) + éis

If there are 3 periods, t = 0,1,2
(i,t) = (0,0): control group at t=0
Yoo = fo + éoo

(i,t) = (0,1): control group at t=1, including time effect between t=0 and t=1
Yor = Bo + Ba+ ém

(i,t) = (0,2): control group at t=2, including time effect between t=0 and t=2
Yoo = fBo + B2 + éoz

(i,t) = (1,0): treatment group at t=0
Yio = fo + A1 + é10

(i,t) = (1,1): treatment group at t=1, including time effect between t=0 and t=1 (no treatment ef-
fect)
Yii = Bo+ B+ Ba+ Bs +én
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(i,t) = (1,2): treatment group at t=2, including time effect between t=0 and t=2 and treatment effect
Yig = Bo + Br + B2 + Bs + é12

Blz Treatment group’s effect (If there’s no selection bias, should be 0)

Bg: Time effect between t=0 and t=2

83: Treatment effect

34: Time effect between t=0 and t=1

35: Treatment group’s effect at t=1, which should be 0

(Assuming no selection bias, Yy; = Y7;. The treatment occurs between time t = 1 and t = 2)

Hence, if 55 = 0 is true, we can say there’s no selection bias, which satisfies assumptions from (3)
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