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Response Function

Y= b0 + blX
estimated mean
_ response
\ function

E(Y)= pO+p1X
Population mean
| response function
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Estimation of Parameters Estimation of Parameters

(1) (2)

® Method of Least Squares: ® For multiple regr
® For simple line o X1 Xe. ..
Least Square Error: Q =%2; [ Yi — ([In + [hXi)J-

2

(let ei=Y; - (Bo + PiXi) is called the
ual) ) gl

=Minimize Q: ~—_Equations

mate of Po i
mate of Pi i

0 + biX is called the estimated mean response func

Estimation of Parameters

(3)

® The multiple model in matrix terms:
Y-X B+ e
® The normal equation:
X"X)aX"Y
® The estimated response function:
Y—X b
Let H=X (X"X)-iX", then Y"-HY
H is called the hat matrix
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Scatter Plot Matrix Stepwise Regression
Im(formula = count ~ time.ipc, data = sperm.comp1)
Coefficients
ta Estimate Std. Error t value Pr(>|t])
time < [s (Intercept) 198.824 79.587 2.498 0.0267 "

timeipc 1515 1086 1.395 [0.1864 ]

Multiple R-squared: 0.1302, Adjusted R- squared 0.06329
F-statistic: 1.946 on 1 and 13 DF, p-value: 0.1864

~4 No var is entered

orop pare: . (PIN=0.05)
and the procedurs is

Im(formula = count ~ prop.partner, data = sperm cnmp1) terminated

Coefficients:
_— Estimate Std. Error t value Pr(>[t])

o | (Intercept) 45150 86.23 5.236 0.%.

ls prop.partner -292.23  140.40 -2.081
Multiple R-squared: 0.25, Adjusted R-squared: 0.1923
F-statistic: 4.332 on 1 and 13 DF, p-value: 0.05773

- E v
The Reasons for using Standardized
Regression Model (2)

Lack of comparability in Regression Coefficien

ts
Y =200+20000X1+0.2X2
For Y, X1 is much important thatn X27?
Suppose the units are: Y in dollars, X1 in thous
and dollars, and X2 in cents.

=>b1=20000 means when X1 increase one unit
($1000), Y will increase 20000 units ($20000).

=>b2=0.2 means when X2 increase one unit ($0.
01), Y will increase 0.2 units ($0.2). That is, wh
en X2 increase $1000, Y will increase $20000!!
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Parameter Ci

® Eitimated Response Function:
Y'= 62.366 + 3.57X

® 95% CI for parameter
= (Intercept) 8.213711 116.518006
" | otSize 2.852435 4.287969
® 99% ClI for parameter
= (Intercept) -11.122986 135.854703
= | otSize 2.596135 4.544269
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How to install R? =

The R Project for Statistical Computing
O Step 1: Go to R official website: hitps://www.r-project.org/ 5

O Step 2: Click CRAN and choose a mirror

O step 3: Download and Install R
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Welcome to R! Welcome to Rstudio!
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Categorical data: Frequencies

O table() #Count factor variable frequency; K way table
O addmargins() # Adding row/col margins

O prop.table(,1) # Row proportions

O round(prop.table(,1), 2) # Round row prop to 2 digits

O round(100*prop.table(,1), 2) # Round row prop to 2 digits (percents)
O addmargins(round(prop.table(,1), 2),2) # Round row prop to 2 digits

O prop.table(,2) # Column proportions

O round(prop.table(,2), 2) # Round column prop to 2 digits

O round(100*prop.table(,2), 2) # Round column prop to 2 digits (percents)
O addmargins(round(prop.table(.2), 2),1) # Round col prop to 2 digits

O prop.table() # Tototal proportions
O round(prop.table(),2) # Tototal proportions rounded
O round(100*prop.table(),2) # Tototal proporllons rounded

B~ &% Ek - A e

Descriptive Statistics For Continuous Variable

O mean() # Mean of all numeric variables

O median() #Median

O var() # Variance

O sd() # Standard deviation

O max() # Max value

O min() # Min value

O range() # Range

O quantile() # Quantiles 25%

O quantile(mydata$SAT, ¢(.3,.6,.9)) # Customized quantiles

O length(mydata$SAT) # Num of observations when a variable is specify

O length(mydata) # Number of variables when a dataset is specify

O which.max(mydata$SAT) # Determines the location, i.e., Index of the (first) m
inimum or maximum of a numeric vector”

O which.min(mydata$SAT) # From help: "Determines the location, i.e., index of
the (first) minimum or maximum of a numeric vector”
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setwd /med\a/stat/ADATA/Monday )

Categorical data: Frequencies

O chisq.test() # Do chisq test Ho: no relathionship
O fisher.test() # Do fisher'exact test Ho: no relationship
o tats() # iati es and degree of association.

| variables. The null

O X2(chi - square) tests for rel
hypothesis (Ho) is that there is no relanonsmp

O Cramer'sVis a e of iati two r
es from 0 to 1 where 1 indicates strong

O Fisher’s exact test is used when there are very few cases in the cells (usuall
y less than 5). It tests the r two variables.

O The null is that variables are Independent

variables. It go

O Source: http://dss.princeton.edu/training/StataTutorial.pdf
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Sepal.Length
51
49
47
a6
5.0
54
a6
5.0
44
49
5.4

Sepal.Width
35
3.0
32
31
36
39
34
34
29
31
37
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Petal.Length Petal.Width Species

14
14
13
15
14
17
14
15
14
15
15
16

0.2 setosa

02
02 s
02 s
02
04
03
02 s
0.2 setosa
01

02

0.2 setosa

o %ﬁm

TW <-

N <-

Test

1

2

3

4

5 ind <-
6 Train <-
7
8

pairs(Twin~.

nrow(TW)

<- TH[

read.csv(
set.seed(345)

"Twintest.csv",header=T)

sample(N,round(0.8*N))
TW[ind,]

-ind, ]
,data=Train)

9 ml <- Wm(Twin-.,data=Train)
10 summary(ml)
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1. EEEEER  EEIEE (model matrix) (FFFE S0 EHHEE (design matrix)); 5
R EETE (%)

2 BLERFEAOSIE TR THENERSEGIE HEEETER
HEDNTEFRTEH(10%)

3. FEL—RBFET ST E T 5 EE (multiple linear regression model) HEFE
—f%i3 [EERR R (general linear regression mode) 7 BA(EREE. SESE
H) (5%

4. BLERFERNSTRTHEREL TEER T EESESTENHT
EEEERTEAESTE) (10%)
o

PART IL: #0 Rstudio 0% b FRERE & fRATE AR A RS R E B

TS P E ICAN..

.

ZFIA ICAN BayEf “HOSPITAL.csv) B ELITRIE
.

1. #E#ETE A Retudio WrdhaE & HOSTIPAL: (5%)

2. E§% MSA & Region % factor S /48T 4§ Region f9&-STHRIZ53.(S).
(%)

3. #LL Lstay BFE—EE8 AgeInfect Region ADC Nnurse & K it SRS 2084
EEEIRERERIES (%

4. L Ltay 5 MEEET Age Infect Region ADC Nnurse & 5 SE0FF 8 (F T80
TR ERELET NG ReTERRER. (%)

5. EEEERE Age ATERRAEI OSUEEETREER LAESEES (10%)

6. HEEFEH Region HRERTES (R 2 S EHEEE REER EAZEES
(10%)

7. EEERER 005 T, Ll—ARi8 Eks E(General linear test). # 7 Region 25
FEFEE FER G T eV B EL R 55 (10%)

8. EREEINRRESBEREELE! (5%

9. EPHELNEEN-HNEERETEET %)

10. 2R FEVNEIEBEREFTSE (S%)

1. BB FEUNEBEEBEREESE (%)

m=--+z 141
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7 ICAN _ERYER] “pga2004test.esv”[EE LI T REEE.~ likelihood function) %
FEEET SR AWl SRAEEEIESY. o o 1<
| ERBIEA Rsudio S % POAGH) LB ) = @) <30 3533 (1= o= "
2. E{FF setseed(234)iFPEEIEEL PGA ~ 80% RIS BT R.EIH Fée ST
% Train,[FEEH T~ SRS MR SR G4 5 Test. (10%) o SRR BB, (10%)
3. Ll Train 5208, AveWin S fE2SL HAh B2 5 5 B e M BivE B G b, RIS RBGRIA R 2 BA RS BB N T et X2
EEREAHE. (10%) FRER10%)
4. Dl Train BEH, AveWin HERE. i ER s S8y, ETEENSETE 2. S8 F coefficient of Determination” 3%, F A £ P YA EAIFES
TR G A MU RS AT R A SR IE H coefficient of BEERGEHRER). Q0%
determination 7 F 3. (10%)- 3. ﬁwﬂm"m?;%)
5 SRS m1 TR B B ST RS RIS (1%, SRR 0%
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R (10%) Sum of squares | d.f. Mean i5f P-value
- L - g & | (usEMSR)
Bl- -1 #Hp 5 : = E) ¥ TR
B E G
e

e P-value ARFEAIRE SR ERE A AERE /KA S 0.05

- (12%) ~l
HERERERNRAICRTI). (%)
9SSBT ERA R (FHEM EE.

Bl- -+ R

g4 | s Fik:[JCodecademy [ ]Coursera [ ]JCode school
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%+ | Title: Introduction to Linear Regression Analysis (Fifth Edition)(¥-@ = -+ = #777)
£23¢ | Author: Douglas C. Montgomery, Elizabeth A. Peck, and G. Geoffrey Vining

Title: Applied Linear Statistical Models (Fifth Edition) (4cBl= + ~ #75)
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What is R

O R is a statistical-computing environments of the S language that was develo
ped at AT&T Bell Laboratories by Rick Becker, John Chamberr and Allan Wil
ks. (S-PLUS is a commercial system based on the S language.)

O In Aug. 1993, Ross lhaka and Robert Gentleman announce their first R sourc
e codes in the s-news mailing list.

¥ At that time, Ross and Robert are colleagues of University of Auckland, Auckland, New
Zealand.

O The R source codes available by ftp under the terms of the Free Software Fo
undation’s GUN general license in June of 1995.

O Till Feb/2/2017, the newest R version 3.3.2 is released

O The official R website: https://www.r-project.ora/

An Example

O Perform following code in Rstudio:
¥ data(mtcars)
View(mtcars)
mpg_ave <- mean(mtcarsSmpg)
mpg_sd <- sd(mtcarsSmpg)
hist(mtcars$mpg)
boxplot(mtcars$disp,col="red")
pairs(mpg~disp+hp+wt
.panel = panel.smooth
.data=mtcars,col="blue")
colors()
demo(colors())
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Why use R?

O R is powerful: R is the leading tool for statistics, data analysis, and machine
learning. There are over 2,000 cutting-edge, user-contributed packages avail
able on CRAN . To get an idea of what packages are out there, just take a look at th
ese Task Views.

O R is portable: You can easily use it anywhere. It's platform-independent, so
you can use it on any operating system.

O R is open-source: That means anyone can examine the source code to see exactly w
hat it’s doing. This also means that you, or anyone, can fix bugs and/or add features,
rather than waiting for the vendor to find/fix the bug and/or add the feature-at their
discretion—in a future release.

L R has a large, active, and growing community of users. You can get help easily.

O R is free: You can use it at any employer without having to persuade your boss to pu
rchase a license.

O Real-time updated, sate-of-art graphic, ...

How to get help?

O help() or ?: help on function
O Help.search() or ?7: Searches the help system for instances of the string
O Google!
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