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Sumimnary Measures
Sample Mean
Kbk Aeob X, Zx,-
] T oon
Sample Standard Deviation

Sm\]};(x,mf)l _ Exﬁ'-—m"cz

n-1 a1

i"z

Probability Rules
»  Complement rule
P(4%Yy=1-P{4)
e Addition ruie
General: P(Aor By = P(A)+ P(B)~ P(4 and B)
For independent events:
P(4 or BY = P(A)+ P(B)—- P(A}P(B)
For mutually exclusive events; P(4or B) = P{4)+ P(B)
e  Matliiplication rule '
General: P(Aand B)= P(A)P(B| 4)
For independent events; P(4and B) = P{A)P(B)
For mutually exclusive events: P(Aand 5)=0
»  Conditional Probability
General: P(4]|B)= M—&
P(B)
For independent events; P({A}B)= P(4)
For mutually exclusive evenis: P(A]B}=0

Discrete Random Variables
Mean

E(X)=p= foP.' =X Pyt X Pyt X Py
Standard Deviation

S.d.(X)=G:JZ(xi ~ 1) py :JZ(prf)——ﬂz

Binomial Random Variables

PX =)= ("]p"o -y

N

wherer n ____ﬁ__",
o k) K(n-Fk
Mean

E(X)=py=np
Siandard Deoviation

sd{X)=0cy = Jup(i—pm

Normal Random Variables

observation—mean  X—

e z-—score= e
standard deviation a

e Percentile: x=zo+ i
e IfX hasthe N(u,o) distribution, then the variable
K-

Z= has the N{0,1} distribution.

Normal Approximation to the

Binomial Distribution
If X has the B(n, p) distribution and the saniple 8iZ¢ K
is large enough (namely np =10 and a(1- =10,

then X is approximately ¥ (np, Jap(l- ;5) .

Sample Propottions
. X
==
n
Mean
E(ﬁ’) =Hp=P
Standard Deviation

sd(py=0;, = !ﬁ_}.:_?l

Sampling Distribution of p
If the sample size # is large enough
(nanely, #p =10 and n(t-p)z 1)

then p is approximately N(p, \]Eﬂ:}’_}]
e ”

Sample Means
Mean

E(}?)z ,Lli: =M
Standard Deviation

sd(Xy=og = 3=

I

Sampling Distribution of X _
If X has the N(y, o) distribution, then X is

N(yf,a,?)w(ﬂ,%}

I X follows any distribution with mean 2
and standard deviation ¢rand # is large,

then X is approximately N(;t, E—J
An

This Jast resuli 1s Central Limit Theorem



Population Proportion

Two Population Proportions | Population Mean

Parameter r Parameter J Parameter M
Statistic 5 Statistic B - b, Stafistic Fj
Standard Error Standard Error Standard Error
se(p) = 22 s.e.{ﬁi—ﬁz)=‘}f"““ﬁ')+ b= 1) s ()= -
n H Hy \/;
Confidence Interval Confidence Interval Confidence Interval
przselp) (P~ Dy )xz"selp - p,) Fxt'sel¥) df=n-1

Conservative Confidence Interval

g Paired Confidence Inferval
PE T d+1"s.e(d) df=n-1
Large-Sample z-Test Large-Sample z-Test One-Sample ¢-Test
___Ppo P by X—fy  X— i
Tme—t b L= I= — = df=n-1
Po(t~ o) (1] se(X)  s/in
" pl-p) —+—
"o
Sample Si b B Paired £-Test
mple 31z , where p = mp g, = -
2" mEn, d-0 d
n=l2 = ———- = df=n-1
2 sed) s;/Vn
Two Population Means
General Pooled
Parameter Hy = iy Parameter -y
Statistic X -, Statistic X X,
Standard Error Standard Error
2 2 _ _ 1 1
% -7 )= (2L, 52 ooled seix —x,)=15, [~ +-—
s.e,(x, xz)»» " +n2 p ( 1 2) An
— 2 _ 2
where 5, = [~ s} +(n, ~D)s]
Hy thy —2
Confidence Interval Confidence Interval
®-%)t (s.eF ~%,)) df = min(n, ~Ln, ~1) (%, - %, )£ 1" {pooled s.e.(¥, — %,)) df = m +n, -2
Two-Sample +Test Pooled Two-Sampie -Test
Tt Sl et df = min(m -1, -1) P o Sl A df=n +n, -2
sefX ~X,} gt P pooled s.e(x, —x,) J 1 1
b B S g f—t—
n,  ny A
- One~-Way ANOVA
S8 Groups = 538G xg%ﬂ”r(;cr -3y MS Groups = MSG :.i..SG ANOVA Table
Source S8 DF MS F
- = g SSE
88 Error = SSE E;ups(n' s, MS Brror = MSE =5 = ) Groups  SSGroups k-1 MSGroups F
- Error SSError  N-k  MS Error
$S Total = SSTO = 3" (x, - % 7 - MS Groups Total SSTO N1
values MS Error
.8 Under fy, the F statistic follows
Confidence Interval X, £t J—f_— df=N-1k an F(k— [, N k) distribution.
. n,




Regression

Linear Regression Model

Population Version:
Mean:  py(x)= E()= s + iy
Individual:  y, = B, + Bix, + &
where g, is N(0,o)

Standard Error of the Sample Siope
seld)= S o
\/:5',\{,\’ \/Z (x - :_c)1

Confidence Interval for j,

: bkt se (D) df=n-2
Sample Version:
Mean: j} = bﬂ + blx I,Test for :Bl
Individwal: y, =b,+bx, +¢ Totest Hy: B, =0
= M df=p -2
S_C.(b{)
or F=MSREG df=1,n-2
MSE
Parameter Estimators Confidence Interval for the Mean Response
; Sy Z(xwi)(yuﬁ) Z(xwf)y pEitse(fit) df=n-2
l = = =
S ~5P ~5F =2
ol Z(x x) Z(x x) where s.e(fit) =5 iJrM
by = 7-bi% \]n Sxx
Residuals

¢ = y— = observed y - predicted y

Prediction Interval for an Individual Response
Pt s.e.(pred) df=n—2

where s.e(pred) = /s +(s.e.(fit))2

Correlation and its square
Syy
VS xSy
e SSTO - SSE _ SSREG
SSTO SSTO

where SSTO =Sy =3 (y~7)

¥F=

Standard Error of the Sample Intercept
=2
sefb)=s i~|——x~~

H

Syx

Counfidence Interval for 5,
by 2t selby) df=rn-12

Estimate of o

SSE M2
5=+ MSE = 7 where SSE:Z(y—y) =Z:e2

t-Test for S,
Totest Hy: ;=0

" p= b0 df=n-2
s.e{by)
Chi-Square Tests
Test of Independence & Test of Homogeneity | Test for Goodness of Fit
Expected Count LExpected Count
E = expected = row total x column total E, = expected = np
total n
Test Statistic Test Statistic
0-E) (observed — expected)’ (O-E) (observed —expected)®
X= ( = Xi= =
Z E Z expected Z E Z expected
df={-1)c—1) df=k—1

If Y foliows a x2 (df) distribution, then E(Y) = df and Var(¥) = 2(df).

10
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Taklie 1 AREAS UNDER THE STANDARD NORMAL CURVE

area in body of table}

‘.,.ax/-

o z

7 &06 6,01 6.62 083 004 8,05 0.06 0.87 6.08 0.09

60 | 00000 00040 00030 00120 0.0160 00199 00239 00279 00319 0.0359
01 | 60398 00438 0.0478 00517 0.0557 00596 00636 0.067% G074 00783
92 | 00793 00832 00871 06910 00948  0.0987 0026  0.1064  0.1103 0141
83 | 001797 01217 01255 01293 01331 04368  6.1406 0443 0.1430 01517
0.4 | 01554 01591 01628 0664 . 01700 04736 0.4772 0808  0.1844 031879

i o .

85 | 01915 01950 00985 02009 02054 02088 02123 02137 02190 0.4 |
85 | 02257° 02291 02324 02357 02389 02422 02454 02486 02517 02549 '
87 | 02580 02611 . 02642 02673 02704 02734 02764 02794 02823 02852
6.8 | 02881 02010 029390 02067 02995 03023 03051 03078 03106 03133
05 | 03159 03186 03212 03238 03264 03289 03315 _ 03340 03365 0.3389

10 | 03413 03438 03461 03485 © 03508 03531 03554 03577 03599 03621
11 | 03643 03665 03686 03708 03728 63749 03770 03790 03810  0.3830
12 | 03849 03860 03888 03967 03925 03944 03962 03980  0.3997 04015
13 | 04032 04040 04066 - 04082 04099 04115 04131 04147  0dI62  OMTT | -
L4 | 04192 04207 04222 04236 04251 - 04265 04279 04292 04306 04319 |

15 | 04332 04345 04357 04370 04382 04394 04406 04418 0.4429  0.4441
16 ] 04452 04463 04474 04484 04495  B4SDS 04515 04525 04535 04543
1.7 | 04554 04564 04573 04582 04501 04599 04608 04616 Q4625 04633
18 | 04641 04649 04656 04664 04671 04678 04686 04693 04699 . 04706
1.9 1 04713 04719 04726 04732 04738 04744 04750 04756 04761 04767

2.0 0.4772 0.4778 (.4783 0.4788 0.4793- 0.4798 0.4803 L4808 - 04812 04817
2.1, } 04828 0.4826 0.4830 04834 0.4838~__ 0.4842 0.4846 04850, . 04854 04857
22 0.486! (14864 0.4368 (.4871 0.4875 04878 0.488] 0.4884 04887  0.4890
23 0.4893 0.4396 0.4898 6.4901 0.,4904 0:4906 0.490%  0.4911 04913 04916
124 0.4918 0.4920 0.4922 0.4925 0.4927  0.4929 0.4931 0.4932 0.4934 0.4936

2.5 1 04938  0.4940 04941 04943 04945 04946 04948 04940 04951 04952
2.6 -1 04953 04935 04956 04957  0.4859 . 0.4960. 04961 04062 04963 04964
2.1 04965 04966 04967 © 04968 04969 04970 04971 04972 % 04973 04974
2.8 | 04974 04975 04976  0.4977 04977 04978 04979 04979 04080 04981
29 | 04981 04982 - 04982  0.4983 04984 04984 04985  0.4985 04986  0.4986

3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.498% 04989 0.4989 0.459( 0.4990
34 0.49%0 0.499} 0.4991 0.4991 0.4992 0.4992 (.4992 0.4992 0.4993 0.4993
32 0.4993 0.4993 (4994 0.4994 0.4994 0.4994 0.4994 0.4995 0.4995 0.4993
3.3 0.4993 0.4995 0.4995 0.4996 0.4496 0.4905 0.4996 0.4996 0.4996 0.4997
34 (14997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.499%




t-Dstribution Table

The shaded area is equal fo o for t = 14.

df 1100 1050 tozs to10 2005
i 3.078 6314 12.706 30.821 63.657
y) 1.886 2.920 4.303 6.965 -9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2776 . 3.747 4,604
5 1.476 . 2.015 2.571 . 3.365 4.032
6 1.440 1.943 2447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3,355
9 1.383 1.833 2.262 2.821 3.250
10 1:372 1.812 2,228 2.764 3.169
13 1363 1.796 2.201 2718 3.106
12 1.356 1.782 2.179 2.681 3.055
13- 1.350 . 1771 2.160 2.650 3.012
14 1.345 1761 2.145 2624 2.977
15 1,341 1.753 2.131 2.602 2.947
15 1337 1.746 2.120 2.583 2921
17 - 1.333 1.740 - 2.110 2.567 2.898
18 1.330 1734 2.101 2552 2.878
12 1.328 L7290 2.093 © 2539 2.861
20 1.325 1.725 2.086 " 2.528 2.845
21 1323 1721 2.080 2518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 - 2.500 2.807
24 1.318 1.711 2.064 2492 2.797
25 1.316 1.70% . 2.060 .2.485 2.787
26 1.315 1.706 2.056 2,479 2.779
27 1.314 1.703 2.052 2473 2.771
28 1.313 1.701 2,048 2467 2.763
29 1311 1.699 2.045 2462 2.756
30 1.310 1.697 2.042 2457 2.750
32 1.309 1.694 2.037 2.449 2.738
34 1.307 . 1.691 2032 2.441 2728
36 1.306 1.688 2.028 2.434 2.719
33 1.304 1.686 2.024 2.429 2712
00 1.282 - 1.645 1.960 2326 2.576 -

Gillss Cazeluis, Typesst willt BXTEX on Aprii 20, 2006,
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22307 24.806 . 20.250 0878

13,842 28288 . 28633 . 22.000
24708 587 - 0988 . 3408
26,569 86889 32346 34.804
%7204 - #0144 33.687 35.199
_dedin. at410 - . 35020 ¢ smaa
L RBSIE 0o da4T  dmds . degm
© 3813 ., - 33824 g7ese 40289
F2.007 38472 . 38.068 - 41658
33.186 | 98.415 40270 . 42980
B4382 - areS2 . 41868 44,314
A6 - WEE 4ne86,.. 45642
38,741 40413 44140, . 45963
WS - 4URYT dg4te 0 dpare
U087 - . 42557 | U 4B6E3 - 495mm
40,385 43.773 _ 4reaz 60,892
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