Interactions

Interactions: Summary

* When the effect (i.e., the coefficient) of one explanatory
variable on the dependent variable depends on the value

of another explanatory variable

— Signaled only by judgment

— The “trick”: Introduce the product of the two as a new artificial
explanatory variable. After the regression, interpret in the
original “conceptual” model.

— For example, Cost = a + (b,+b,-Age)-Mileage + ... (rest of model)

— The latter explanatory variable (in the example, Age) might or
might not remain in the model

— Cost: We lose a meaningful interpretation of the beta-weights

Caligula’s Castle

Revenue Age Sex Direct Indirect | Sex-Dir | Sex-Indir
1390 64 1 383 17 383 17
1187 51 1 204 196 204 196
1426 38 1 353 47 353 47
1379 58 1 350 50 350 50

777 28 0 281 119 0 0
1453 49 1 171 229 171 229
1536 57 1 301 99 301 99
1471 59 1 116 284 116 284
1142 55 1 357 43 357 43

521 35 0 55 345 0 0

Revenue (from patron’s weekend visit), Age in years, Sex (woman =1,
man = 0), Direct incentive value (free chips, VIP lounge pass, etc.),
Indirect incentive value (free dinner, room upgrade, flowers, etc.),
and two columns of artificial created data.
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Caligula’s Castle

Does the effect of Indirect or Direct incentives on Revenue generated
by a guest depend on the guest’s Sex?

Regression: Revenue

constant| Age Sex Direct |Indirect| Sex-Dir |Sex:Ind

coefficient  [-193.1901 14.2887-161.4025 1.9839 0.9152 0.0678  1.4677

significance | 1.5775%] 0.0000% 2.2988% 0.0000% 0.0005% 80.3315%] 0.0000%,

The significance level of the data, with respect to the null hypothesis
that the true coefficient of “Sex:Direct” is 0, is 80.33%. Hence, we
have no real evidence against the null hypothesis, and therefore no
real evidence supporting the inclusion of “Sex-Direct” in our model.

Caligula’s Castle

Regression: Revenue
constant| Age Sex Direct |Indirect | Sex-Ind
coefficient |-198.7856| 14.2824]-150.2805 2.0185 0.9186 1.4607|
significance| 0.9510%j 0.0000% 0.6260% 0.0000% 0.0004% 0.0000%

Revenue,.q =-198.79 + 14.28-Age — 150.28-Sex + 2.02-Direct + (0.9186+1.4607-Sex)-Indirect

revenue / $ incentive | direct indirect
Men (Sex=0) $2.02 $0.92 =(0.9186 + 1.4607-0)
Women (Sex=1) $2.02 $2.38 =(0.9186 + 1.4607-1)

Give direct incentives (house chips, etc.) to men
Give indirect incentives (flowers, meals) to women
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Hans and Franz

CustSat Wait Size Franz? |Sz-Franz?
-15 18 10 0 0
55 5 5 1 5
48 4 2 1 2
58 1 6 1 6
45 8 4 1 4
34 14 9 0 0
23 10 8 0 0
47 0 1 1 1
-3 25 1 1 1
38 15 3 1 3
-8 20 9 0 0

Customer satisfaction
with service (-100 to
+100), Wait (minutes)
before being seated,
Size of customer’s
party, whether party
is assigned to

Franz (Franz? =1, or
Hans (Franz? = 0),
and an artificial
created variable.

Hans and Franz

Is one of the maitres d’hotel better than the other at satisfying relatively
small parties?

Equivalently, does the effect of “assigned maitre d’“ on party satisfaction
depend on the size of the party?

CustSat

Regression: CustSat

constant

Wait

Size

Franz?

Size-Fr?

coefficient 88.0462

-2.0925

-5.4858

-39.4047

8.6784

0.0000%

significance

0.0000%

0.0000%

0.0000%| 0.0000%

pred

= 88.0462 — 2.0925-Wait — 5.4858-Size + (-39.4047+8.6784-Size)-Franz?

Conclusion: Set Franz? = 0 (assign Hans) when
the party size is < 39.4047/8.6784 = 4.54 (i.e, < 4).
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