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Empirical Rule for a Normally Distributed Population

If a population has mean p and standard deviation ¢ and is described by a normal curve, then
approximately 68.26%, 95.44%, and 99.73% of the population measurements lie in the interval
[uxo], [ux20] and [+ 30], respectively.
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11. Testing a Hypothesis about a Population Mean When ¢ is Known

Normal population
or

Null Test —u
Hypothesis  Hp* 1t = jig Statistic 7 = e Assumptions
o/\n Large sample size
Critical Value Rule p-Value (Reject H, if p-Value < a)
Hat 1> mg Hal w <ng Hai 1 # ng Ha' k> g Haipm <o Hal b # g
Do not '\ Reject Reject | Do not Reject'l Do not '| Reject
rejectHy | Hy Hy |rejectHy  Hy [rejectHyl Hy
| | p-value
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| | | |
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Reject H, if Reject H,, if Reject H, if p-value = area p-value = area p-value = twice
>z, z< -2, |zl > z,,—that s, totherightofz totheleftofz  theareatothe
1> Z,00Z< 7y, right of IzI
12. Testing a Hypothesis about a Population Proportion
Nu” . TESt . p _ p(} . ; npna 5
Hypothesis Hy: p = pg Statistic z = ? Assumptions and
[Pl = Po) n(l—PY =5
N n
Critical Value Rule p-Value (Reject Hy if p-Value < «)
Haip = py Haip <py Haip # o Haip > po Haip <po Haip # o
Donot |Reject Reject | Donot  Reject | Do not | Reject
rejectHy | Hy  Hy |rejectHy,  Hy |[rejectHy| Hy
! ! ! ! p-value
| a o a2 | | af? p-value
1 1 |
0 Z -z, 0 “Zyp 0 Zup 0 Z z 0 -zl 0 Izl
Reject H, if Reject H, if Reject H, if p-value =area  p-value=area  p-value =twice
z>2, 7<-2, |z| > z,,—that s, totherightofz totheleftofz  the areatothe
I> 2,002 <2, right of Iz1

13. The least squares regression line: ¥ =0, +1;X
14. The least squares point estimate of the slope £;
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15. The least squares point estimate of the y-intercept S,

b, =Y¥—-bX where
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16. Residual/Error Term
Sum Square Error SSE =Y, (y; — 9:)?
SSE
Mean Square Error s? = MSE =—=
n-2
SSE
Standard Error S=+MSE = ﬁ

. .. .. » _ Explained variation
17. The Simple Coefficient of Determination: re= —
Total variation
Where Total variation = Y(y; — ¥)?
Explained variation = ¥.(9; — ¥)?
Unexplained variation or SSE = ¥.(y; — 9;)?

Total variation = Explained variation + Unexplained variation

18. The simple correlation coefficient: r=+yJr? or r = —r?

19. An F-test for the Simple Linear Regression Model:
Explained variation

F(model)= (Unexplained variation)/(n-2)

The curve of the Fdistribution having

1and n — 2 degrees of freedom The curve of the F distribution having

1 and n — 2 degrees of freedom
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If Fimodel) = F, If Fimodel) = F_, Flmaodel)
do not reject Hy in favor of H, | reject Hy in favor of H,

(a) The rejection point F, based on setting the (b) If the P‘Value is smaller than a, then
probability of a Type | error equal to a F(model) = F, and we reject Hy.



