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G. Interval Estimation and Hypothesis Testing
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Chapter 5. Interval Estimation and Hypothesis Testing

In Sum

B £ ta25e(Bo)

or
Pr(By —ta pse(B2) < o < Bo +tappse(B)] = 1 —
Analogously, we can define 100(1 — &) percent confidence interval for [i; as:

or

Pr(B) —tapase(B1) < Bi < Pi+1qp5e(B)] =1 — &
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5.1 Confidence Intervals for Regression Coefficients § and j, 83
Example
Table 5.1: Estimating the expenditure of the household with income
9 VAN T P
Family (i) Actual Income % 9 A !
¥ X X-X y—¥ (X-X)(y-¥) (X -X)
1 390 500 -250 -1533.17 38291.67 62500
2 425 600 -150 -118.17 17725.00 22500
3 560 T00 =50 16.83 -841.67 25000
4 575 00 50 31.83 1591.67 2500
5 630 900 150 86,83 13025.00 22500
6 679 1000 250 135.83 33958.33 62500
Sum 3259 4500 [0) /o) CW03750) 175000 )
T N ~— ) —

- -— /
9 Y=Y gye0 Hio Zwy, £’

Table 5.2: Estimating the expenditure of the household with income

Family (i) Actual Income Regression Estimate Residual Residual squared PR
Y; X; ¥ L Y57 _ u;
| 390 500 394,95 -4.95 2453
2 425 600 454.24 -29.24 854.87
3 560 700 513.52 46.48 2160,04
4 575 800 572.81 2.19 4.80
5 630 900 632.10 -2.10 4.39
6 679 1000 691.38 -12.38 15320 4
Sum 3259 4500 0 0 320190 )— 2 u H
A A + A . S—
Yi - P, Pz X‘
g, = Zuy
Fz - Y = _‘E& = O, 5'93
zat 175000

T-fX= 95524
\(‘_ . 995294 + 0.99% X

=
"

A al
voy (fl;z) = _d_ - i . 800,43 0.004¢ = se ([g‘v\ < j 0.0046
Zu Zu* |75 oo = 0.0i7g
z 1t 1
6 ombe estimated by 6 = £ U _ w_o = 400. 47
sy 6- 2.

Vew’@a fust e (p)= S2.02%  ( D-I-Y)
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84 Chapter 5. Interval Estimation and Hypothesis Testing
Confidence Interyat for 52
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5.2 Confidence Interval for o*
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86 Chapter 5. Interval Estimation and Hypothesis Testing
5.3 Hypothesis Testing: The Confidence-inierval Aperoach - —— _L
Based on our sampie data, the estimated marginai propensity to consume (MPC), fs is 0.593.

Suppose we postulate that

Ho:p=06 (Nvll ""/PO‘f’hcsk)

m:pros ( Mievmative h‘? f,)o"'lqps,';)

- Rereauy z
ACCEPT AV (E

2 GSN sON
4_“‘\[___ Keég;g_\___l_ RETELT. REQIY v/

; {
P Zi;:, ag* se(f) Fot t}/d%- se(p,)
0.404% 02315
Ho* P,=0-¢
Ve cannet Xe!'ecj" that Hy: F 2= 0.6 with 65/, confitsme

inteyue |

i_?.} T]L 5 ’go:‘(’ 9‘,'611'!'5‘}"(‘@“3 O(i,'ﬂgem,;f ,from 0.6 A e

ch5 Page 8



Page 8

Tuesday, February 20, 2018

5.4 Hypothesis Testing: The Test of Significance Approach

7:01 AM

87

5.4 Hypothesis Testing: The Tegt of Signricance ApSroach

(T
—~/

5.4.1 Two-Tail Test

Based on the sample data, the estimated marginal propensity to consume (MPC), ﬂg is 0.593.

Suppose we postulate that

H1:1.32=W
Hy: fr # O

0.2
0.2

Ho. B, = 0.2 Crvue toot vnkvown ™MPC TS Ly
H: B, £0-2 (trve ot umkmav M i ot 24

@ 5e+ & = 0.0% .
A
@) Compu'/?, t or tmlculq‘bo( (tear) o

szﬂ
|

o

P

PA

ma T

@ colealate e cvitical value O’F

O e t >t e

mr&Jwﬁ > Wit OC:O.US‘) PZ

| f> 0.2)
walto 0.2)
A N
t= p —f=05i3-02
= B
t - _ i
T 7% 0, . -
> 0%()4

we tnen RESECT ke
vl h\/po‘flqs.; Ho = PZ =0.2 ’

Is  statistr ce A feronst

/

ch5 Page 9

ffrdm 0.2 £ Cl'-L.) FZ%0-2>



Page 9

Tuesday, February 20, 2018 7:01 AM

ch5 Page 10



88 Chapter 5. Interval Estimation and Hypothesis Testing

5.4.2 One-Tail Test I
Based on the sample data, the estimated marginal propensity to consume (MPC), 3, is 0.593.
Suppose we postulate that

H[jl&é(ﬁ O-L

H, :,63 > (26 0‘ Z
occeptanee 425 o
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We can summarize the decision rules for the t test as follow:

Figure 5.1 The t test of Significance: Decision rules

e ——
Type of Ho: the null H;: the alternative Decision rule:
hypothesis hypothesis hypothesis reject Hy if
* ] ] /
Two-tail Bo= B> B2 # B> [l > tyy2,ar
Right-tail B< B> B> B> t> b
Left-tail B> B> Bo< B t<—btar

Notes: B is the hypothesized numerical value of fs.
|t] means the absolute value of t.

t, or t,;» means the critical f value at the « or /2 level of significance.

df: degrees of freedom, (n — 2) for the two-variable model, (n — 3) for the three-
variable model, and so on.

The same procedure holds to test hypotheses about g;.

5.4.3 Testing the significance of 6°: The ¥~ test

Hy 6= 750

1 D’I"Y
H' &% ?s0

HIVT ¢ vov bhave + cal culete ,bz

Cal
SoLuUttuN. o - GZ: 7 v eﬁ‘w\' oJ.
R,: GJLf: 75 o.
L2
/
0-4%¢
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Figure 5.2 The ¥ Test : Decision rules

Hy: the null H;: the alternative Critical region:
hypothesis hypothesis reject H, if
22
o®=ap o> a} df}:;:)>x£.df
df(52
0? =05 o < ot :E% )< X))
df(6?
0% =00 o?# of ;E%)"'Xffzm
OF < X(1-a/2)af

Note: o is the value of o' under the null hypothesis. The first subscript on x? in the
last column is the level of significance, and the second subscript is the degrees of
freedom. These are critical chi-square values. Note that df is (n — 2) for the two-variable
regression model, (n — 3) for the three-variable regression model, and so on.

Why do we say “we cannot reject the null hypothesis?" instead of “We accept the null

hypothesis"
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