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Suppose we include the additional point at y =13

y=02x4111
2(13)+11.1
6+11.1

y=137

When the additional point (13, 13.7) is included, the statistics become n =8, x =63,
> y=1016,Y xy=8232, and ) x* = 609. The least-squares line is

D ¥ 20,

T ()

8(823.2)~(63)(101.6)
8(609)(63)"

_ 6,585.6-6,400.8
4,872-3,969

1848
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_101.6-02(63)
=

_101.6-12.6
8
®
8
=11.125

The result is almost exactly the same, with the least-squares line unchanged. The least-squares
line with the additional point is y = 0.2x+11.1

Comment
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Suppose asetofdata (x;, ), (%, »,)s
< line y = mx +b_ This is the line for which the error formed by the sum of the squares of the >

Vertical distance of the data points from the corresponding points on the line is as small as

possible.

(x,.¥,) can be approximated by the least-squares

Then if an additional point (x,,,, ,,,) IS on the least-squares line, the line will still have the

same y-intercept, and the slope of any two points on the line will be the same. In addition, the
Vertical distance of this point is (by definition) zero, so the total error will not change. Therefore,
we should expect that the expanded data will have the same least-squares line.
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“To demonstrate this, recall that the least-squares line is defined by
DX
g
= (X)
Zy-myx
3

Suppose we use the data from this table:
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To demonsrate this, recall that the least-squares line is defined by

Suppose we use the data from this table:

Enroliment

Year of College Enrollment | Year Since 1995 (x) | (in millions) [xy | x*
W

1995 0 11 00 |o

2000 5 18 590 (25

2002 7 1238 896 |49
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Enroliment
< >

Year of College Enrollment | Year Since 1995 (x) | (in millions) | xy

W

1995 0 1.1 00 |0
2000 5 18 59.0 |25
2002 7 1238 896 |49
2003 8 129 103.2 |64
2004 9 13.0 117.0 |81
2005 10 13.0 130.0 | 100

2006 1 133 146.3 121
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2005 5 129 103264
< 2004 9 130 170 |81 >
2005 10 130 130.0{ 100
2006 11 133 1463|121
Totals 50 879 645.1 | 440

The least-squares line would therefore be
D %59 2044
T ()
7(645.1)~ (50)(87.9)
7(440) - (50)°

4515.7-4,395
3,080-2,500

_1207

TUss0

.208
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The least-squares line would therefore be
IR Y. %) %] >
Ee (T
7(645.1)~ (50)(87.9)
7(440) - (50)°
_4.5157-4,395

_879-02(50)
- 7
_879-10

~11.129
or y=02x+111

The graph of the least-squares line and the data points are shown here:
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=11.129
2x+11.1

or y=

< The graph of the least-squares line and the data points are shown here: >
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