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Exercise 7’

The manager of the Bird’s Nest Restaurant wishes to obtain a model that shows
how an evening’s revenue is related to the number of persons who order a meal.

The following data are for six recent evenings (revenues are expressed in hundreds
of dollars):

number of persons 15 20 50 30 25 40
revenue 5 8 12 10 9 13

1. determine the equation of regression.
2. compute the coefficient of determination.

3. determine the coefficient of correlation.

" GEORGE C CANAVOS and DON M. MILLER, MODERN BUSINESS STATISTICS, Wadsworth Publishing
Company, USA, 1995, p. 541.
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Y =32
X = 30.75
- nyY XY -Y XYY
Y x? - (Ex)?
_ 8(8572) — (246)(256)
1™ 8(8710) — (246)2
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Y X X2 YX Y?
21 14 196 294 441
24 17 289 408 576
27 25 625 675 729
32 25 625 800 1024
29 35 1225 1015 841
37 35 1225 1295 1369
43 45 2025 1935 1849
43 50 2500 2150 1849
2o 2o g g g
256 246 8710 8572 8678

nYio1 Xi¥i — Xt Xi X Y
IS KE = (T K i 2 = (i)’
o 8(8572) — (246)(256)
J/8(8710) — (246)2,/8(8678) — (256)2
5600

r =
v95.72/62.35

5600
" = 5968.142

r =093

r =

(S5 )y LI O o B98 ppadd) o 233l
o) g LY Adlas B39 dulys —4

R*=1" = (0.93)° = 0.86
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n XX XX
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Solution of exercise 7

1. the equation of regression:

number of persons | 15 20 50 30 25 40 | Sum=
X 180
Revenue Y 5 8 12 10 9 13 | Sum=
57
YX 75 160 600 | 300 | 225 | 520 | Sum=
1880
X" 225 | 400 | 2500 | 900 | 625 | 1600 | Sum=
6250
Y =95
X =30
L _nEIXY—¥XTY
LonEIx - (X

~ 6(1880) — (180)(57)
1™ 6(6250) — (180)2
- 11280 — 10260
1™ 37500 — 32400

b = 1020
175100
bl - 02

bo - V—bly

by = 9.5 -0.2(30)
b() = 35
Y =354+02X

2. the coefficient of determination:

108



Lemand! 3 ) I Jadll

(Y —7)?
R’=1- =
(Y —Y)
Y Y | YY | (Y=-V)? |Y-Y |(Y-Y)*

5 6.5 -15 2.25 -45 20.25
7.5 0.5 0.25 -15 2.25
12 13.5 -15 2.25 2.5 6.25
10 9.5 0.5 0.25 0.5 0.25
9 8.5 0.5 0.25 -0.5 0.25
13 11.5 1.5 2.25 35 12.25
7.5 41.5

¥, -3.5+02(15-6.5
Y, -3.5+0220)-7.5
Y3 -3.5+0.2(50)-13.5
¥, -3.5+0230)-9.5
Vs -3.5+02025)-85
Vs -3.5+02040)-11.5

7= _g5
LA

R%?=1 7.5 = 0.82
B 415

The equation of regression is good.

82 % of the change in revenue is due to the change in the number of persons
coming to the restaurant.
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3. the coefficient of correlation:

r = +/R2
r = v0.82
r= 091

the relationship between the variables is strong and positive
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