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WEB APPENDIX
THE GIBBS SAMPLER FOR CONDITIONAL NORMAL HIERARCHICAL BAYES MODEL OF
PURCHASE QUANTITY AND INTERPURCHASE TIME

Denote y; as the j" log purchase amount of the i customer, and t; as the j™ log interpurchase

time of the i customer, where i=1,2,..., N and j=1,2,..., n;. Assume that the conditional distribution of

y; given t; is normally distributed as
f (yij ‘tij)~ N (ﬂi +477,, O-iz)’
and that t;; is also normally distributed as

f(tij)~ N(Ui,giz).

Then, the joint distribution of Yj; and t; is

wromn | | nict+ol net
f(yij'tij)~N({ 0, }{ net o l)

The prior and the conditional posterior distributions of all parameters are summarized below.



1. The conditional posterior distribution of p, |yij,tij,xi,[3,ci,ni,§ Is
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The prior of y; is:

Normal(x; B, ¢?).

1.1 The conditional posterior distribution of B|Mi X, 6, 0o, V18

Normal (Ve +¢ 2 2%, ) (Viby + 62 h ). (Vg +6 7, ).
The prior of B is
Normal(bo, Vp, ),

where bg=4 and

2 0
Vb0:O 2.

1.2 The conditional posterior distribution of ¢?| i, Xi, B, So, So is
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The prior of &2 is Inverse Gamma(so, So), where s,=2 and Sy=0.25.



2. The conditional posterior distribution of n; |yij,tij,ui,ci,(p,m is
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The prior of n; is Normal(p, @°).

2.1 The conditional posterior distribution of o|ni, @, fo, Fo? is
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The prior of ¢ is Normal(fo, F? ), where fo=0 and F? =4.

2.2 The conditional posterior distribution of @w?|ni, @, Wo, Wo? is

N -1
Inverse Gamma[wo+% : (EZ(W —(P)2+(W02)_lj J
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The prior of @ is Inverse Gamma(wo, Wo?), where wo=2 and W?=0.5.




3. The conditional posterior distribution of ci2|yi,-, tij, Wi, M, K1, O1 1S
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The prior of oi% is Inverse Gamma(ks, 51).

3.1 The conditional posterior distribution of k1, oj, 81 is proportional to
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which is the product of N continuous Poisson distributions with parameters of 1/(8;5i?). The prior

of «; is Uniform(10).

3.2 The conditional posterior distribution of 8|, 1, do, Do iS

N -1
Inverse Gamma[d0 +Nx, (zgi—Z + Do—lj ]
i=1

The prior of 8, is Inverse Gamma(do, Do), where dy=2 and Dy=2.



4. The conditional posterior distribution of vi| ti;, G, v, & IS
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The prior of t;j is Normal(x;y, £2).

4.1 The conditional posterior distribution of y | vi, Xi, &, o, Vo IS

Norma (Vs + 2 5} (Vidao #8700 ). (Ve +62 x) ).

The prior of y is Multivariate Normal(go, Vg0), where go=4 and
V, = .
° 10 2
4.2 The conditional posterior distribution of £2| v, Xi, 7, So, So iS
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The prior of £2 is Inverse Gamma(So, So), Where s,=2 and S;=0.25.



5. The conditional posterior distribution of (| tij, Li, k2, 02 1S
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The prior of ¢i2 is Inverse Gamma(ia, &2).

5.1 The conditional posterior distribution of k3 | {;, 8, is proportional to

which is the product of N continuous Poisson distributions with parameters of

&)

The prior of k2 is Uniform(M__ ), where M _ =10.

5.2 The conditional posterior distribution of d;| Cj, k2, do, Do IS

N -1
Inverse Gamma(dO +Nx, (Zgi‘z + Dj] ]
i=1

The prior of 3, is Inverse Gamma(do, Do), where dy=2 and Dy=2.



