Chapter V

Correlation and Regression
(Solution)

5.1

Working Table

X Y x =X | Y-y |x=0Uy-y)| x-X% |[(y,-y)?
125000 19 71100 213300 5055210000 9

3
100000 20 46100 4 184400 2125210000 16
40000 16 -13900 0 0 193210000
0
2

35000 16 | _18900

0 357210000
41000 18 -12900 -25800 166410000
29000 12 -24900 -4 99600 620010000 16
35000 14 -18900 2 37800 357210000 4
24000 12 -29900 -4 119600 894010000 16
50000 16 -3900 0 0 15210000 0
60000 17 6100 1 6100 37210000

539000 | 160 0 0 635000 9820900000 66

x = 53900, y= 1
635000

r= =0.78872591% 0.7
/98209000001 66

Therefore, there is a high degree of correlatiawben the two factors.

5.2.
We rank both sets of data, giving the largest vedunk 1, the second largest value rank 2, etc.

Business Mathematics [%] 68 54 19 72 50 44 D2 RB7
Statistics [%] 51 76 32 85 62 25 74 59
R 3 4 8 2 5 6 1 7
R 2 1 8 5

N2 4 1 4 4
(R-R)

_,_ 628 .

B[O



Therefore, there is a moderate degree of correldatween the marks in the two subjects.

5.3
a)
no. of correct answers
20 .
15 .
10 . ¢
5
: hour s
1 2 3 4 5 6
b)
X Y, X’ x O
1 2 1 2
2 10 4 20
6 20 36 120
7 14 49 98
5 11 25 55
21 57 115 295
y =a,+a [k
+2Bh = 57
B + 2B = 8,=271, a= 20
21a, +11%, = 29¢
y' =2.71+ 2.0%
c)
y*
50,
40,
30,
20+
10t
X
5 10 15 20 25



d)

y (3)=2.71+ 20103 8.9:

5. 4.
1.
Xx=a, @™
lgx=Iga,+a,gr
Let
X :=lgx,

Ao=lga,, A =a,

R:=Igr.

We now have to solve the system of equations:

nA, +AD lgr =3 lgx
Abq‘,lgri +A1§:(Igl’i)2:Z|gl’i (g %

Working Table
h X lgr, Ig X, (gx)® | lgx Ogr,

5.0 1.54 | 0.69897000 | 0.18752072 | 0.488559067 | 0.13107136
5.5 1.64 | 0.74036269 | 0.21484385 | 0.548136912 | 0.15906237
6.0 1.70 | 0.77815125 | 0.23044892 | 0.605519368 | 0.17932412
6.5 1.80 | 0.81291336 | 0.25527251 | 0.660828125 | 0.20751443
7.0 1.86 | 0.84509804 | 0.26951294 | 0.714190697 | 0.22776486
7.5 1.90 | 0.87506126 | 0.2787536 | 0.765732215 | 0.24392648
8.0 1.98 | 0.90308999 | 0.29666519 | 0.815571525 | 0.26791536

5.65364659 | 1.73301773 | 4.598537909 | 1.41657898

7A, +565A =173
565A, + 460A, = 142

A, =-0234 = a,=0583

A = 0596

x = 0.583[ ***°

— a =059

x(8.3) = 0.58318.8%~ 2.0




1.
C(x) = a, [&**
INC(x) =Ina, +a, X
Let
Y=InC(x), A,:=lna,, A:=a, X =X.
We now have to solve the system of equations:
NA+AD X =3Y
i i
2 _
AD X +AD (X)) =2 X,
i i i
Working Table
2
X C(x) X Yi Xi ¥
10 102.06 100 4.625560876| 46.25560876
15 103.06 225 4.635311343| 69.52967014
20 104.10 400 4.645351976| 92.90703951
25 105.14 625 4.655292795(116.38231988
30 106.20 900 4.665324109(139.95972326
35 107.21 1225 4.674789528|163.61763348
135 3475 |27.901630626|628.65199504

6A,+ 135 = 27.9i
135A, + 3475\ = 628.6

A, = 4.65
A =0.0021

= a,= 104EF

= a= 0.0.00

C(x) =104.5g8° %02

C(37)=104.588"°%?'= 113.0



5. 6.

Yes, by applying regression analysis:

Let

X Yi X x b,
20 89 400 1780
16 72 256 1152
20 93 400 1860
18 84 324 1512
17 81 289 1377
16 75 256 1200
15 70 225 1050
17 82 289 1394
15 69 225 1035
16 83 256 1328
15 80 225 1200
17 83 289 1411
16 81 256 1296
17 84 289 1428
14 76 196 1064
249 1202 4175 20087

y =a,+a, Xk

15, + 24%, = 1202

= a,=26.74, a,= 3.22,

24%, + 4178, = 2008

y =26.74+ 3.2%

Xx=a, ™

lgx=lga, +agr

X :=lgXx, A, =lga,, A :=a,

ntA+AD Igr =2 1gx
A lgr + ALY (gr)* =Y lgr, g

R:=lIgr.




Working Table

fi X lgr, lg % (Igx)* lgx; (gr,

5.0 1.54 | 0.6989700(00.18752072 0.488559067 0.13107136

55 1.64 | 0.7403626/90.21484385 0.548136912 0.15906237

6.0 1.70 | 0.778151250.23044892 0.605519368 0.17932412

6.5 1.80 | 0.812913360.25527251 0.660828125 0.20751443

7.0 1.86 | 0.845098040.26951294 0.714190697 0.22776486

7.5 1.90 | 0.875061260.2787536| 0.76573221%).24392648§

8.0 1.98 | 0.903089990.29666519 0.815571525 0.26791536

5.65364659 1.73301773 4.598537909 1.4165789§
7A,  +565A = 173
565A, + 460A = 142
A, =-0234 = a,=0.583
A =059 = a =0596
x = 0.583[ ***°
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Working Table

X Y, x? X 0y, %
825 35 680625 2887,5 12.25
215 1.0 46225 215,0 1.00
1070 4.0 1144900  4280,0 16.00
550 2.0 302500 1100,0 4.00
480 1.0 230400  480,0 1.00
920 3.0 846400 2760,0 9.00
1350 4.5 1822500 6075,0 20.25
325 1.5 105625 487.,5 2.25
670 3.0 448900 2010,0 9.00
1215 5.0 1476225 6075,0 25.00
7620 285 | 7104300 26370,0  99.7%

10, + 7628,= 285
76208, + 7104308, = 2637

a, =0.118129074 0.11¢ a, =0.003585132448 0.00¢

y =0.118% 0.0038

Delivery Tine
5

4
3
2

D st ance

200 400 600 800 1000 1200 1400

- 10[26370- 7620Q) 28.50 —0.94894276

\/(10[7104309 762@[@ 10 99.75 28)5




The two factors distance and delivery time movthaasame direction,

r?=0.90049238 0.9(

Distance accounts for up to 90% of the developroédtlivery time,

a, = 46.765E, a, =1.2574

y =46.7655+ 1.2574

5.9.
1.
G ade
95
% [ ]
85 [ ]
80
75 *
70 * R
65 [ ]
e Hour
15 20 25 30
2.
Working Table
X Y, X’ x 0, %
20 64 400 1280 4096
10 61 100 610 3721
34 84 1156 2856 7056
23 70 529 1610 4900
27 88 729 2376 7744
32 92 1024 2944 8464
18 72 324 1296 5184
22 77 484 1694 5929
186 608 4746 14666 47094
8, + 186, = 608
186a, + 4746, = 1466




Gade

8

75

70
65

Hour

15 20 25 30 35

[ = 8[14666- 186]608 ~0.8673

\/(8E4746— 188)(f 8147094 66}

The two factors study hours and examination gradeenn the same direction,

r’=0.7522

Study hours account for up to 75% of the achievedhenation grade.

5. 10.
1.
Working Table 1
Increase
Price [%0]
160

180 12.5000
200 11.1111
220 10.0000

240 9.0909
260 8.3333
280 7.6923

Xg =§/(1+0.1250( ¥ 0.112( 4 0.1090 +1 0.09¢9+ 1 0.0§33 1 €Y% 1.097¢.

The average rate of increase of the prices waseftive, approximately equal to 9.78%



Sal es
)
120+
100} *
80, [ ] [ ]
[ ]
60,
40+ °
20- ‘ ‘ ‘ ‘ ‘ o Price
1 180 200 220 240 260 80
3,
X Y X x ¥, v
160 126 25600 20160 15876
180 103 32400 18540 10609
200 82 40000 16400 6724
220 75 48400 16500 5625
240 82 57600 19680 6724
260 40 67600 10400 1600
280 20 78400 5600 400
1540 528 350000 107280 47558
7a, + 1548, = 528 )
= a,~ 249.8571,a,~- 0.79:
15408, + 350008, = 107280
y* =249.8571- 0.7929
4,

. 70107280~ 1540Q) 528 - 09547
J(7B50000- 1549 )(7) 47558 528 )

r’=0.910€

The sales are to about 91% determined by the prices

10



%7 °
70
[ ‘ ‘ ‘ X
2002 2006 2008
2.
y =8,y
lg y* =1g &, (&
lg y* =lg &, +Ig a
lg y* =Ig a, +xg &,
Y*=A+Ax withA =lga,, A:=Ilga, Y =Ilgy,
nAb + Aiz X = ZY
i=1 i=1
ALXH+AY X = XY,
i=1 i=1 i=1
Working Table
X Y, X gy, x gy,
2001 -2 42 4 1.62324929 -3.24649858
2003 -1 51 1 1.70757018 -1.70757018
2005 0 63 0 1.79934055 0.0000000
2007 1 77 1 1.88649073 1.88649073
2009 2 93 4 1.96848295 3.9369659
0 10 8.98513369 0.86938787
5A, = 8.9851336
107 = 0.8693878

11




A, =1.79702673& 1.7970, A = 0.08693878700 69
a, =62.6652444% 62.6652, a, = 1.22162746200 21&

y* =62.6654(11.2218

Y* o011 = y*(3) =114

1200
1000

g

12
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