








Table A.6: The iterative estimation process for the CH model with quantal response
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T (Average SSR)"” T\ 0 3 6 7.085% 9

0 5.14 0[-593.33 -593.33 -593.33 -593.33 -593.33

1.12* 5.08 2|-593.33 -783.20 -798.29 -800.62 -803.45

2 5.08 4]-593.33 -441.44 -438.66 -438.31 -438.17

4 5.14 6]-593.33 -248.56 -230.67 -228.38 -226.32

6 5.35 8[-593.33 -183.70 -169.26 -168.39 -167.89

8 5.59 8.567%|-593.33 -177.43 -166.43 -166.23 -166.44

10 5.81 10 -593.33 -173.94 -175.62 -177.55 -179.92

Table A.7: Average squared dif- Table A.8: Log likelihood for all distributor

ference between predicted and ac- release decisions (N = 856) in CH model
tual weekend revenues (in $) for with QR by distributor sophistication

all cold openings (N = 59) by
moviegoer sophistication in CH
model with QR (\; = 7.085)
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C Details of Iterative Estimation Procedures (QRE, Cursed,
CH)

This section provides the general iterative procedure for obtaining estimates for the relevant pa-

rameters of the QRE, cursed and CH models.

1. The iteration counter begins at ¢ = 1.

2. The coefficients in equation 8 are estimated using a linear regression,

log (L> = (=2 @) En(gjle;, Xj) — AnB)X; — M)t — (An)e; (A7)
Nt —y;

assuming N = 300 x 10° and { = 5.34.°° In iteration i = 1 only the 797 movies which
are screened to critics (c; = 0) are used. Using assumption 1, the observed g; is substituted
for the unobserved expectation £,,(g;|0, X;) for these movies. Then all the independent and
dependent variables are measured and we can estimate the regression easily.’! In later iter-
ations, expected quality values (EZ°(q;|c;, X;), E (qjlc;, X;), or B [Ey(qjlc;, X;)|7a))

after iteration ¢ will have been computed, and a regression on the full sample can be run.

3. Since simply using R(X, En(qj]c;, X;)) = Ni (1 + expAma B (gilci, X;) + AaBX; + ﬂﬂ)
to estimate R(X;, E,,(¢j|cj, X;) would produce biased estimates, non-parametric kernel re-

gression techniques are used. A consistent Gaussian kernel regression is used to estimate

OResults are highly similar for N = 100 x 10, 200 x 10, and £ = 5.34.

1A crucial maintained assumption below is that the coefficient on expected quality, o, in determining moviegoer
attendance, and hence revenue, is the same for known-quality (screened) and unknown-quality (cold opened) movies.
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revenue from the parameter estimates from equation 17.

R(X;, Bun(gjle;, X;)) = 10 (=Am(aBn(gile;, X;) + BX; — 1))

_ ZleJi Ki(g9(j) — 9(D)u (18)

> es, Knlg(g) — g(l))

where g(j) = X (dE (gjlc;, X;) + BX; — t) and K is the Gaussian kernel, K,(z) =
h—s=e?, with bandwidth, h = 0.9w||J;||~'/> where w = min(s,, IQR,/1.34) (from Sil-
verman, 1986) and J; is the current iteration’s set of movies (with length 797 for iteration 1,

856 thereafter).

. The regression results from step 2 give iteration-i coefficients &; and Bz and a response sen-
sitivity 5\,7“ Step 3 gives estimated revenue equation R; from these parameters for different
values of X; and ¢;. From equation (3) we have

1) = 3020 am(X5,9)P(q)
S w(X5,0)P(q)

= BI(q;]X,;, 1) X% 7 (X;,q) Plq) = S0 a7 (X;.9) Plg)

= >0 (X5,9) P(q) [EZ(q5]X;,1) —q] = 0

02 P(@)[BR(¢;1X5,1)—q]
1+6Xp()\d(R(Xj,E%e (qj |Xj,1))*R(Xj,qj)))

E5(g;1X,

(19)

=0

where the last step follows from the definition of 7(Xj, ¢) (assumption 3). All the terms
in 19 can be estimated from regression coefficients (&, BZ ;\mz from step 2), determined
from the revenue equation R; (from step 3), fit from the quality distribution P(q), or fixed
by assumption (Z, N), except for A4 and E%¢(q;|X;,1). To create an iteration of estimates of

Ef°(qj|X;,1) Vj we fix a value of \; and solve 19 for each movie j. Next, using fixed A,
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and newly calculated estimates of E%“(q;|X;, 1) for each movie, along with the estimated
parameters in step 2 and revenue equations in step 3, the predicted iteration-i probability

(7:(X;, gj, A\a)) that each movie j will be cold opened can be computed from assumption 3.

Additionally, in the cursed procedure: For any fixed x4, the newly calculated estimates of
E2¢(¢;]X;, 1) (see above equation 19) for each movie can be converted to E<¢(g;| X, 1), by
equation 5. With those values, along with the estimated parameters in step 2 and revenue
equations in step 3, the predicted iteration-i probability (7;( X, g;, A¢) that each movie j will

be cold opened can be computed from assumption 3 for each value of x .

The CH procedure obtains the probabilities that each movie is cold opened differently:

For a given \; and 7,;, we use our estimated values &, ﬁi, /A\mZ and estimated revenue
equation R; to estimate m;(q;, X;), Er;(q|X;, 1), and R;(Ey(q|X;,1)) for k = 0...k using
equations 11-14.52 Since the probability of a given distributor being level kis P (z = n|y) =
77e~" /n! and the probability of that distributor cold opening given he is level k is 7 (g, X;),

the total probability that a movie is cold opened is

Kk
7%@<Xj,qj', )\daTd) = Zm(qj,Xj) X 7'5677/71! (20)
k=0

5. Step 4 is performed repeatedly for a grid search over sets of values of Ay € A; (or (Ag, xa) €
{A;, B}, (Mg, 7a) € {A;, B;}), where the grid search becomes progressively finer across

iterations .

2We used k = 40, because given regular 7 values the probability of k& > 40 is nearly zero.

33The initial Aa gridis Ay = {1,1.25,...,2}. The second grid A, takes an interval of values in increments of .1

60



The maximum likelihood estimate w (A} ;, (A3, X3), or (A}, 74)) is chosen from the set €2;

(A;, {A;, B}, or {A;, B;}).>* That value satisfies

w; = argmax L(w)
weN;

= argmaXH 7T1 Xj,q5,w )Cj X (1 — (Xj>Qjaw>) (1 - Cj)] 2

w; €9

where L(w) is the joint probability that distributors would choose to screen and cold open
each of the 856 movies in the exact manner they did under the QRE (or cursed, CH) model

with parameter(s) w.>

6. The value for the maximum likelihood parameter A} ; determined from the last step 8 is then
used in equation 19 to solve for iteration-i values of EZ¢(q;|c;, X;) for each of the 59 cold

opened movies.

For the CH procedure: The maximum likelihood value A7 ; is used to compute the population-

averaged expectation for each of the 59 cold opened movies in the sample with

E[Ek(qp(]a 1)|Tm] = Z ﬂ-kr(ij XJ)Ek’(Q|X]7 1) (22)
k=0

around the maximum likelihood estimate Aj; ;. The next grids A; take on values of values of width .05, 0.01, 0.005,
and 0.001 around the maximum likelihood estimate \}; dio1

For cursed: The initial Ay ; gridis A; = {1,1.25,. 2} The second grid As takes an interval of values in increments
of .1 around the maximum likelihood estimate A7 ;. The next grids A; take on values of values of width .05, 0.01,
0.005 and 0.001, around the maximum likelihood estimate \}; ;. The grid for x4, B is always {0,0.005,...1}.

For CH: The initial Ay ; grid is Ay = {1,2,...,10} and 74, grid is B; = {0.05,0.1,...,10}. The second grid Ao
takes an interval of values in increments of .1 around the maximum likelihood estimate )\;‘l 1- The next grids A; take
on values of values of width .05, 0.01, 0.005 and 0.001, around the maximum likelihood estimate A} ; ;. For grids
1>2,B; =28.001,..9.

4In the early steps of iteration (i.e., steps 1-3) this value is determined by interpolating inside the grid to achieve
more decimal precision.

33This process takes roughly 15 minutes (8 minutes for CH) for each )\ on a single PC running Mathematica 5.2.
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The value of 7,,, that minimizes the squared residuals in equation 8 is considered the best

estimator for this step, that is

(% B (Bu(al X, Dlrl) — 15) @3

3\1

|

&

=

o)

=,

=}
1\d
~~
o>

where R;(...) is estimated from the kernel estimation 17 in step 2.

Now we have a full set of quality measures ¢; and expected qualities for every movie.

7. The process is stopped when the regression values and parameter estimates (A, w> ) from
the current iteration ¢ are all within .001 of those from iteration ¢ — 1. Otherwise, the process
is repeated with the iteration counter increased by one, starting with the regression step 2.
For the cursed procedure: When the process converges, a new value x,, is calculated to
minimize the sum of squares between predicted and actual values over all cold openings.

That value is determined by

® ex = 2
V= argmin > (ROG, (1= ) By (@lX5 )+ xwd) —55) @4

Xm Jicij=1

where fi() is the last estimate done in step 3.

8. The process is repeated 100 more times with different bootstrapped data sets. A bootstrapped
data set is created by randomly sampling with replacement from the 856 movies in the orig-
inal data set. Parameter estimates are obtained by repeating steps 1-7. Standard errors (see

Table 8) are calculated by taking the standard deviation of these 100 parameter estimates.*®

>Depending on the bootstrap and number of iterations, the process for a single bootstrap takes 2—6 hours for QRE
(26 for cursed, 2-12 for CH) on a single PC running Mathematica 5.2
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