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Summary of Sampling Distributions, Point Estimation, Interval Estimations and Testing Hypotheses
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The Sampling Distributions of Sample Statistics:
Case 1: The Sampling Distribution of the Sample Mean X

W—

J-—-J"'—-“"“
{ S wal olis. 4+ TS mowga -

_ ’ I\K :
¥ Yiotwat a::-il (S5« 4 T % thaKuolonm

The Samfjling

* non —wocwal oli's. 4 By Distribution of tl_le + V<30 - ail
llim” T Sample Mean X R ™
— oL i
/ & s7)

."_-_1'-\-\_|___.-"

o is unknown &

a* is known & Normal or
Non-Normal Distribution Noirasl Distihertion
= : . 3 = - g .
M ; Mean(X) = p ; Variance(X) Vs H|=Mean(X) = p; Variance(X) = % S TN
— Waly | O C @
o é ) ;W-:’L’ni quStﬂndar{i EII'DI’{X )= ;g: X 5T
~ _ X-u

Case 2: The Sampling Distribution of the Difference between two
Sample Means X L= X 2
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Case 3: The Sampling Distribution of the Sample Proportion p:
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Case 4: The Sampling Distribution of Difference between two
Sample Proportions p; — P,:
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Estimations:

1. Point Estimation for the Population Parameters:

Population Point Estimator
Parameter (Sample Statistic)
Mean u X
Variance o2 5=
Standard Deviation o S
Proportion p D
The Difference between = =
two Means Hi — H2 Xy — X3
The Difference between 5 £
two Proportions P1™ P2 P1~ Pz
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2. Confidence Intervals for the Population Parameters:

Case 1: The Confidence Interval for the Population Mean u:
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Case 2: The Confidence Interval for the Difference between two
Population Means puq — u,.
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Case 3: The Confidence Interval for the Population Proportion :
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Case 4: The Confidence Interval for the Difference between two
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Hypotheses Testing:

* A hypothesis is a statement about one or more populations.

v/’-

A statistical hypothesis is a conjecture (or a statement) concerning the
population which can be evaluated by appropriate statistical technique.

We usually test the null hypothesis (Hﬂ) against the alternatwe (ﬂr the

Two-sided hypnthems.
Hy: 0 =0, against Hy: 0 # 0,
One-sided hypothesis:
(1) Hy:6>0, against Hy: 0 <8,
(11) Hy: 0<6, against Hy: 0> 0,
There are 4 possible situations in testing a statistical hypothesis:

Condition of Null Hypothesis H,
(Nature/Reality)
H, is true H, is false
Possible | Accepting H, Correct Type II error
Action Decision (B)
(Decision) | Rejecting Hy | Type lerror | Correct Decision
(@)

There are two types of errors:

(1)  Type I error = Rejecting H, when H, is true
P(Type I error) = P(Rejecting H, | H, is true) = o
Which is called the significance level of the test.

(11)  Type II error = Accepting Hy when H, is false
P(Type 1I error) = P(Accepting Hy, | H, is false) = 3

The test statistic has the following form:

estimate — hypotheized parameter

Test Statistic =
standard error of the estimate

R —— T — =
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1. Hypotheses Testing for the population Mean (u):
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2. Hypotheses Testing for the Difference Between Two
Population Means (u4
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Summary of Sampling Distributions, Point Estimation, Interval Estimations and Testing Hypotheses

3. Confidence Interval and Hypotheses Testing for the Difference
Between Two Population Means (g — pu, = up) for
- Dependent (Related) Populations: Paired t-Test:

139, a02p E%:'a},ﬁf G—o

e The differences (D-observations): D; = X; —Y;, i=12,..,n
ﬁ w, E?=1 Dy

Calculate the ¢ Sample Mean of the D-observations: = "7,, 8 j}:l
[} = g
Quantities _ ZL,(Di=D)? /

e Sample Variance of the D-observations: Sj = == — Q=)

e Sample Standard Deviation of the D-observations: Sp = /S5

Confidence Interval for up = 3 — ls
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Interval for up A

Hypotheses Testing for up = p; — U

Ho:py = Up vs Ho:py = pp vs Hotpy = Up vS
Hyipq # Yo Hpipy >l Hptpq < iy
Hypotheses or or or
Hy:up =0 vs Hy:up <0 vs Hy:pp = 0 vs
Hﬂlﬂﬂiﬂ - Hﬁ:ﬂﬂ}ﬂ HA:ﬂD{O
Test Statistic T= ~ttn—1), df=v=n-1
(T.S.) Sp/Vn
Rejection Region
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Hﬂ of Hy _tl__g._ tl-% of Hy
Critical Value _t1_g and tl_g g o - P
We reject H, (and accept H,) at the significance level a if:
N T <=, @
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4. Hypotheses Testing for the Population Proportion (p):

(kM7 324
Hy:p = po VS Hy:p < po VS Hy:p =2 po VS
Hypotheses i 9 : . 0 3
" Ha:p # Do Hy:p > p Hy:p <Po
j — X
Test Stafistic = b ~N(0,1), p=—
(T.S.) Jﬂg(l — Po) A
n
Rejection Region
L ®RR)&
35\‘: 3 Acceptance
¥~ | Region (A.R.) of
Ho
Critical Value "‘Zl_% and Zl_% - . S
We reject Hy (and accept Hy) at the significance level a if:
v Z & L,
Decision s
o BF, a 4 LY €=k
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5. Hypotheses Testing for the Difference Between Two

=

(B@alat,ﬂ,!uwmﬂns (1 = P2):
Hypotheses ToiPy =Py VS Ho:py = p2 VS Ho:py 2 P2 VS
Hy:py # P2 Hy:py > P2 Hy:py <P
e oN(01)  pooled
Test Statistic P(l = P) P(l —ifj) &8 brwe Ne
S ﬂ- / ,_!iJ..ﬁ_-l.E ot Cea
LBk X X, +X .
ﬁ i _1 (_)_ 1 2 ?-5:__.-?-:-* t T\
1 1" ny +n,
Rejection Region
(RR) & ..
Acceptance a2
Region (A.R.) of |z AR.of Ho -
Hﬂ st —21_% Zl-— of Hy
Critical Value | —%;.« and Z, e 2 s
We reject Hy (and accept Hy) at the significance level a if:
: Z <=2
Decision 1=
or ZPEZ,; e Z>1yq Z<—Zyq
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