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SUMMARY OUTPUT

Regression Statistics
Multiple R 0.826344357

R Square 0.682844997
Adjusted R
Square 0.659352034

Standard Error 3347280027
Observations 30

ANOVA

df SS
Regression 2 6.51E+08
Residual 27 3.03E+08
Total 29 9.54E+08

Standard

Coefficients  Error
Intercept 40829.10051 3929.586
price -67.05839693 9.19349
Advertising cost 38.07995751  10.90152

MS
3.26E+08
11204284

i Stat
10.39018
729412

3.493086

F
29.06594

P-vaiue
6.21E-11
7.6E-08
0.001663

Significance F
1.84998E-07

Lower 85%
32766.25586
~-85.9218807

15.71188201

Lower
Upper 95% 95.0%
48891.95 32766.26
-48.1949  -85.9219

60.44803 15.71188
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FORMULAE

Summary Measures
Sample Mean

3 x,+x2+---+xﬂ E‘x:
:-M:

n n
Sample Standard Deviation

Sz\/Z(xl “5‘)2 ____szzz ~nx’

n-1 n-1

Probability Rules
e Complement rule
P(A%)=1-P(a)

°  Addition rale

Gereral: P(Aor B)= P(4)+ P(B})~ P(Aand B)

For independent events:

. P(dor By= P(4)+ P(B)— P(AYP(B)
For mutually exclusive events: P(dor By= P(4)+ P(B)

¢ Multiplication rule
Gengral: P(Aand B)= P(A)P(B| 4)

For independent events: P({4and B) = P(4)P(B)
For mutually exclusive gvents;, P(Aand B)=0

Conditional Probability

General: P(A| é)zf_(%m_%‘jl

For independent events: P(A[B)y=P(A)
For mutually exclusive events: P(4}1By=0

Discrete Random Varigbles
Mean

EX)=p =Z"JP: ENptanp et p,
Standard Deviation

sd(X)=o= \/Z(x, ~1)py = \/Z(x:z ﬁ:)“ﬂz

Binomial Random Variables

P(X =F)= fﬂp"a -
L !

where (HJ = -—-—E!—
k) ki(n--I
Mean
E(X)= Hy =np
Standard Deviation

sd(X)=oy = np(l-p)

Normal Rahdom Varigbles

observation —mean  x-u
standard deviation o
e Percentile: x=zo +

e X hasthe Ny, o) distribution, then the variable

@ Z-~5Core =

Z=F2# pas the N(0,)) distribution.
oo

Normal Approximation to the

Binomial Distribution

If X'has the B(n, p) distribution and the sample size
s large enough (namely 7p 210 and a(l-p)210),

then X is approximately A (np, A ap(l— p)).

Sample Proportions

~ X
p=-
R
Mean
E (ﬁ) =Hy=p
Standard Deviation

n 1~
S.d(p) = aﬁ = —Ew(.?‘.v..},
Sampling Distribution of 5
If the sample size # is large enough
{namely, #p 210 and all- py=10)

then pis approximately N[p,J—E—(l—Tz-)-).
n

Sample Means
Mean _
E(E)= sz = 1
Standard Deviation
sd(X)=og = %

Sampling Distribution of X
If Xhas the N(u, o) distribution, then X is
&
N, ool N Hy—=1,
b3

If X follows any distribition with mean H

and standard deviation and » is large,

then X is approximately N(,u, —}J
+ n

This last resuit is Central Limit Theorem






Population Proportion | Two Population Proportions | Population Mean
Parameter p Parameter Dy Parameter H
Statistic J/ Statistic b —p, Statistic X
Siandard Ervror Standard Error Standard Error
so(p) =,/ PP so(f, _ﬁl):Jp|(i~p;)+pz(l~pz) sof)=
n ", n, Jn
Confidence Interval Confidenee Interval Confidence Interval
prz'selp) (B~ by )2 z"se(p, - p,) ¥+1's.e(%) df=n-1
Conservative Confidence Inferval
.z FPaired Confidence Tuferval
P d £1'se(d) df=n-1
Large-Sample z-Test Large-Sample z-Test Ome-Sample ¢-Test
:2——?.:&__ = pl_pi r=x—luﬂ=x_»u0 dfxn_l
poll=py) o 11 se{¥) s/
T p(l-p) —+—
hom
Sample Si . 5 B Paired - Test
mple size ) where p = WTIRELY ) - _
z B+, (= d-0 d df=
n=§— S E =p-1
2m sedd)  s;/Jn
Two Population Means
General Pooled
Parameter My~ 1y Parameter Ly = iy
Statistic % -X, Stafistic X —X,
| Standard Error Standard Error
- o s s Fo5)=s (Lo 1
sefx, —%, )= n_‘l+;2.2: pooled s.e¥ -%,)= s, Py + Py
- 2 - 2
where 3, =\/("’ Dsy +(n, ~D)s,
m+n, 2
Confidence Interval Confidence Interval )
®-%)t GelF -5,)) df = min(n, ~1,n, 1) (%, ~%,) 21 (pooted s.0.(%, ~ %)) df=n, +n, -2

Two-Sample &-Test

Pooted Two-Sample t-Test

f= ._).’_1'-—31-2 :0 - X =%, df = min(, ~1,n, —1) - x;"‘xz':O . X=X df= m+a, =2
s.e(F ~ %) Jsz I pooled s.e.(x, —%,) J.i 1
bl ST 1 Sy d—+—
noon, Ry
- One-Way ANOVA
88 Groups=88G =3, m (X, =% | Mg Groups = MSG =is—61 i
groups -
3 Sh Source S8 DF MS F
S8 Error = SSE '“‘;,("’ ~1s MS Error = MSE =47 = s Groups  SSGroups k-1 MSGroups F
’ _ Error SSEmor N-&  MS EBrror
58 Total = 8§TO = Z(xﬁ - ”x‘)z F= MS Groups Total S5TO N—1
values MS Error
. , Under Hy, the F statistic follows
Confidence Intevval Xt ~J—”_— df=N-k an F(k~ 1, N— &) distribution.
1y




Regression

Linear Regression Model

Population Version:

Mearn: yy(x)=E(Y)= Bo + Bix

Individual: y, =g, + f,x +¢,
where g, is N{0,0)

Standard Ervor of the Sample Slope

s.efb) =

e [5Gy

Confidence Interval for £,

‘ b ttseld,) df=n-2
Sample Version:
Mean: y=by +bhx r-Test for S,
Individual:  y, =8, +hx, +¢ Totest H,: 3, =0
{= b -0 df=n—_2
s.ef)
or F:MSREG df=1,n-2
MSE
Parameter Estimators Confidence Interval for the Mean Respouse
Pt se(fit) df=n-2

Sy 2 b=5r-5) Y- ily

e = y— y=ocbserved y - predicted y

by
Ry e e _=2
o Z(x x) Z(x x) where s.e(fit) =« -l~+(L—JQ-—
by=y-bx V B Sy
Residuals Prediction Interval for an Individual Response

J£¢s.e.(pred) df=n-2

where s.e.(pred)=+/s? +{s.e(fit))

Correlation and its square
SXY
VSxx Sy

, SSTO-SSE _ SSREG

F=

Standard Error of the Sample Intercept

1 ¥
e{by) = /~+——
selb)=ys PR

Confidence Interval for 8,

df={r-D{e-D

SSTO  SSTO
where SSTO = Syy = 3 (y=F) by £1s.2.(5) df=n—2
Estimate of o t-Test for g,
s:}/ﬁ: SSE; where SSE:Z()"E’)I:EeZ To test fi“:’%):()
" =t df=n-2
s.e.(by)
Chi-Square Tests
Test of Independence & Test of Homogeneity Test for Goodness of Fit
Expected Count Expected Counnt
: E = ted =
E = expeoted = row total x column tofal . = expected = Ap,y
total n
Test Statistic Test Statistic
K2 = Z (O - E)2 ZZ {observed -~ expected)’ %2 - Z (O - E)2 =Z (observed - expected)®
E expected K expected
df=k-1

If ¥ follows a x2(af) distribution, then B(Y) = df and Var(Y) = 2(df).

00
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Table i

0.00

AREAS UNDER THE STANDARD NORMAL CURVE

0.0

6,62

0,03

0.04 0.03

>

. 0.06 0.07 0.08 0.09
0.0 | 00000 00040 00080 00120 00160 00199 00239 00279 00319  0.0359
61 | 00398 00438 00478 00517 00557 0059 00636 00675  GOTI4 . 00753
0.2 | 0.0793. 00832 00871 00910 © 00948 00987  0.0026 0064 G103 .14l
03 | 0I179F 04217 01255 01293 04331 04368  0.1406 00443 0.1480 01517
0.4 0.15'54,;: 01591 00628 03664 .. 01700 04736 0772 0808  0.1844 01879
0.5 | 01915 04950  0.985 02019 02054 02088 02123 02157 02190 02224
06 | 02257 02291 02324 02357 02389 02422 02454 02486 02517 02549
6.7 | 02580 02611 . 02642 02673 02704 02734 L 02764 02794 02823 02852
0.8 | 02881 02010 02039 02967 02995 03023 03051 03078 03106 03133
09 | 03159 U318 03212 03238 03264 03280 03315 _ 03340 03365 03389
10 | 03413 03438 03461 03485 03308 03531 03554 03577 03599 0620
L1 | 03643 03665 03686 03708 03729 03149 03770 03790 03810 03830
12 | 03849 03869 03888 03907 03925 03944 03962 03980  0.3%97 04015 ).
13 | 04032 04049 04066 - 04082 04099 - 04115 04131 04147 04162 04177 | .
L4 | 04192 04207 04222 04236 04251 04265 04279 04292 04306 04319
LS | 04332 04345 04357 04370  0.4382 04304 04406 04418 . 04429 04441
16 | 04452 ° 04463 04474 04484 (04495  PASO5 04515 04525 04535 04345

LT | 04554 04564 04573 04582 04591 D459 04608 04616 Q4625 0.4633 |
18 | 04641 04649 04656  0.4664 04671 04678 04686 04693  0.4699 04706

1 | 04713 04719 04726 04732 04738 04744 04750 04756 04761 04767 |
20 | 04772 04778 04783 04788 04793 04798 04803 4808 . 04812 . 0.4817
20, | 04821 04826 Q4830 04834 04838\ 04842 04846 04850, . 04854, 04357
32 | 04861 04864 04868  0.4871  0.4875 04878  0.4881 04884  0.4887  0.48%0
23 | 04893 04896 04898 04901  0.4904 04906 04909 04911 04913 04916
24 | 04918 04920 04922 04925 04927 04929 04931 04932  0.4934 04936
25 | 04938 04940 04941  0.4943 04945 04946 04948 04949 04951 04952
26 -f 04953 04955 04956 04957 04959 . 0.4960. 04961 04962  0.496) 04964
3.7 | 04965 04966 04967 © 04968 04968 04970 04971 04972 ° 04973 04974
28 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4%80 0.4981
25 0.4981 0.4982 - 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985°  0.4984 0.4986
30 | 04987 04987 04987  0.4988 04988 04989 04989  0.4989 04590  0.4990
Bb ] 04990 04991 04991 0495 0.4992 04992 04992 04992  0.4993  0.4993
32 | 04993 04993 04994 04994 04994 04994 04994 0.4995 04995  0.4995
33 | 04995 04905 04995 04996 04996 04996 04996 04996 0499  (.4997
34 | 04997 04997 - 04997  0.4997 04997 04997 04997 0.4997  0.4997 . 0.4998




t-Instribution Table

The shaded area is equal to & for f = fq.

df 100 £050 {025 to10 t 005
1 3.078 6.314 12,706 31.821 63.657
2 1.886 2.920 4,303 6.965 19.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2,776 3.747 4,604
5 1476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 - 3.707
7 1.415 1,805 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° 1:392 1.812 2,228 2.764 3.169
11 1.363" 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 1.761 2,145 2624 2.977
15 1.341° 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 - 2.110 2.567 2.898
18 1330 1.734 2.101 12,552 2878
19 1.328 1729 2.093 2,539 2.861
20 1.325 1.725 2,086 . 2528 2,845
21 1.323 1.721 2.080 2.518 2.831
22 . 1.321 1717 2.074 2.508 2.819
237 1319 1.714 2069 - 2.500 2.807
24 1.318 C L 2064 2.492 2.797
25 1.316 1.708 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 271
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2,042 2457 - 2,750
32 1.309 1.694 2.037 2.449 2138
34 1,307 . 1.691- 2.032 2.441 2,728
36 1.306 1.688 2.028 2.434 2119
38 1.304 1.686 2.024 2.429 2712
oo 1.282 _ 1.645 1.960 2.26 2,576 -

Gilles Cuzeluly, Typeset with EXTEX an Apr: 20, 2046,




