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1981 204 168
1982 210 176
1983 216 181
1984 221 186
1985 229 194
1986 235 201
1987 240 210
1988 254 221
1989 266 231
1990 277 243
1991 289 249
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1993 294 256
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1997 304 276
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2000 301 277
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N XY - X)OY)

R=
S X2 = (3 X)PHNY Y - (X))
2 z z s 2 3 2
2 2 B C 2 > 2 5 2
(XY) 2 (XY D E F
D X Y D2 =B2*C2
E X 2 F Y 2 2 N
=B2/"2 F
B23 F23 2
2 2 2
c25 =(20 D23-B23 C23)/SQRT((20 E23-B23"2)*(20 F23-C23"2))
A B C D E F

1 (X) (Y) XY X2 Y2
2 1981 204 168 34272 41616 28224
3 1982 210 176 36960 44100 30976
4 1983 216 181 39096 46656 32761
5 1984 221 186 41106 48841 34596
6 1985 229 194 44426 52441 37636
7 1986 235 201 47235 55225 40401
8 1987 240 210 50400 57600 44100
9 1988 254 221 56134 64516 48841
10 1989 266 231 61446 70756 53361
11 1990 277 243 67311 76729 59049
12 1991 289 249 71961 83521 62001
13 1992 293 254 74422 85849 64516
14 1993 294 256 75264 86436 65536
15 1994 299 262 78338 89401 68644
16 1995 302 267 80634 91204 71289
17 1996 302 273 82446 91204 74529
18 1997 304 276 83904 92416 76176
19 1998 304 273 82992 92416 74529
20 1999 303 275 83325 91809 75625
21 2000 301 277 83377 90601 76729
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23 5343 4673| 1275049, 1453337/ 1119519
24
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19 Y=a +BX 1
a, B (C26 B b c27 a a )
o Ny XY->X>Y
. X?-(>X)?
X2 Y =D XD XY
D ZXEY-FXF
ny X2-(3.X)
2 > 2 > 2 ¥ 2
2.
20 Y
£
G Y X a+b X G2
1981 X(B2 =$C$27+$C$26*B2
l$l
H Y H2 =C2-G2
3.
Excel X
21
£
(
) C )
X B2:B21 Y G2:G21



22 ( R2)=(

€i

( residual analysis)

23

H2:H21

)2

Xi

23

0.2 03

C28

Yi

X A2:A21

Ad



E38-000

(X) (Y) IXY X2 Y2
1981 204 168 34272 41616 28224| 168.7907 -0.79075
1982 210 176 36960 44100 30976| 1749531 1.046853
1983 216 181 39096 46656 32761| 181.1155 -0.11555
1984 221 186 41106 48841 34596| 186.2509 -0.25088
1985 229 194 44426 52441 37636| 194.4674 -0.46741
1986 235 201 47235 55225 40401| 200.6298 0.370189
1987 240 210 50400 57600 44100( 205.7651 4.234857
1988 254 221 56134 64516 48841( 220.1441 0.855925
1989 266 231 61446 70756 53361| 232.4689 -1.46887
1990 277 243 67311 76729 59049| 243.7666 -0.76661
1991 289 249 71961 83521 62001| 256.0914 -7.0914
1992 293 254 74422 85849 64516| 260.1997 -6.19967
1993 294 256 75264 86436 65536| 261.2267 -5.22674
1994 299 262 78338 89401 68644| 266.3621 -4.36207
1995 302 267 80634 91204 71289| 269.4433 -2.44327
1996 302 273 82446 91204 74529| 269.4433 3556731
1997 304 276 83904 92416 76176| 271.4974 4502598
1998 304 273 82992 92416 74529| 271.4974 1502598
1999 303 275 83325 91809 75625| 270.4703 4.529664
2000 301 277 83377 90601 76729| 268.4162 8583797
5343 4673 1275049 1453337 1119519
0.994674
1.027067
-40.7308
0.989376
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EXY) 2 (EX V)

Excel Excel
reg
reg Sheetl X Y (A3:C23) Sheet2
A3:C23 X Y
1.
Excel reg
Sheet2 A3:C23 X Y
(@8] PEARSON (CORREL), RSQ
PEARSON( 1, 2 PEARSON
Karl Pearson ( ;1851-1936)
CORREL
Ixy
= PEARSON( B4:B23, C4:C23)
=PEARSON(_X, _Y)
B4:B23 X C4:C23 Y
RSQ PEARSON
n RSQ
=RSQ(X, _Y)
= (PEARSON( X, _Y))"2
2 SLOPE INTERCEPT?
SLOPE b INTERCEPT a
=SLOPE(_Y, _X)
= INTERCEPT(_Y, _X)
2 LINEST

LINEST



©) FORECAST  TREND

Y 2 FORECAST
FORECAST(Xi,Y ,X ) a+ bxi
=FORECAST(B4, Y, X) B4 X a+ bx
X
D4:D23

=FORECAST(_X,_Y,_X)

Ctrl| + [Shiff + Enter]

TREND FORECAST
TREND(Y ,X ,Xi1) 0 1
0 Y = bX 1 Y =a+ bX
1
TREND a, b

= TREND( Y, X, 190, 1)

Y =a+b x 190 reg X 190

Y X
FORECAST

=FORECAST(190, _Y, X)

FORECAST 190 190
N4 190

=TREND( Y, X, N4, 1)
=FORECAST(N4, _Y, X)

N4 N13 Y =a+bx X

=TREND(Y, X, N4:N13, 1)
=FORECAST(N4:N13, Y, X)

N4:N13

Excel

Office Excel
OK
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(A. W. Phillips) 1958 ( )
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Y X
Y=a+f—
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Y X X' ==
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Y=a+pX'
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24 HP Phillips.xlIsx 1985
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