Statistics 202: Statistical Aspects of Data Mining

Professor David Mease

Tuesday, Thursday 9:00-10:15 AM Terman 156

Lecture 3 = More of chapter 2

Agenda:
1) Lecture over more of chapter 2 1



Homework Assignment:

Chapters 1 and 2 homework is due Tuesday 7/10

Either email to me (dmease@stanford.edu), bring it to
class, or put it under my office door.

SCPD students may use email or fax or mail.

The assignment is posted at
http://www.stats202.com/homework.html




Introduction to Data Mining

by
Tan, Steinbach, Kumar

Chapter 2: Data



What is Data?

®An attribute is a property or
characteristic of an object

®Examples: eye color of a

Objects
person, temperature, etc.
®Attribute is also known as variable,
field, characteristic, or feature
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®A collection of attributes describe an object

®Object is also known as record, point, case, sample,

entity, instance, or observation
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Types of Attributes:

Qualitative vs. Quantitative (P. 26)

®Qualitative (or Categorical) attributes represent
distinct categories rather than numbers.
Mathematical operations such as addition and
subtraction do not make sense. Examples:

eye color, letter grade, IP address, zip code

®Quantitative (or Numeric) attributes are numbers
and can be treated as such. Examples:

weight, failures per hour, number of TVs, temperature
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Types of Attributes (P. 25):

®All Qualitative (or Categorical) attributes are
either Nominal or Ordinal.

Nominal = categories with no order
Ordinal = categories with a meaningful order

®All Quantitative (or Numeric) attributes are
either Interval or Ratio.

Interval = no “true” zero, division makes no sense
Ratio = true zero exists, division makes sense

O



Types of Attributes:

® Some examples:
—Nominal
€ Examples: ID numbers, eye color, zip codes
—Ordinal

¢ Examples: rankings (e.g., taste of potato chips on
a scale from 1-10), grades, height in {tall, medium,
short}

—Interval

& Examples: calendar dates, temperatures in
Celsius or Fahrenheit, GRE score

—Ratio

¢ Examples: temperature in Kelvin, length, time,
counts



Properties of Attribute Values

®The type of an attribute depends on which of
the following properties it possesses:

—Distinctness: = #
—Order: < >

—Addition: + -
—Multiplication: */

—Nominal attribute: distinctness

—Ordinal attribute: distinctness & order

—Interval attribute: distinctness, order & addition
—Ratio attribute: all 4 properties 8



Discrete vs. Continuous (P. 28)
®Discrete Attribute

—Has only a finite or countably infinite set of values

—Examples: zip codes, counts, or the set of words in a
collection of documents

—Often represented as integer variables

—Note: binary attributes are a special case of discrete
attributes which have only 2 values

®Continuous Attribute
—Has real numbers as attribute values
—Can compute as accurately as instruments allow
—Examples: temperature, height, or weight

—Practically, real values can only be measured and
represented using a finite number of digits

—Continuous attributes are typically represented
as floating-point variables



Discrete vs. Continuous (P. 28)

®Qualitative (categorical) attributes are always
discrete

®Quantitative (humeric) attributes can be either
discrete or continuous
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In class exercise #3:
Classify the following attributes as binary, discrete,
or continuous. Also classify them as qualitative
(nominal or ordinal) or quantitative (interval or
ratio). Some cases may have more than one
interpretation, so briefly indicate your reasoning if
you think there may be some ambiguity.

a) Number of telephones in your house

b) Size of French Fries (Medium or Large or X-Large)
c) Ownership of a cell phone

d) Number of local phone calls you made in a month
e) Length of longest phone call

f) Length of your foot

g) Price of your textbook

h) Zip code

i) Temperature in degrees Fahrenheit

j) Temperature in degrees Celsius 1 1
k) Temperature in Kelvins



Types of Data in R

®R often distinguishes between qualitative
(categorical) attributes and quantitative (humeric)

®ln R,
qualitative (categorical) = “factor”

quantitative (humeric) = “numeric”

12



Types of Data in R

®For example, the IP address in the first column of
www.stats202.com/stats202log.txt is a factor

> data<-read.csv("stats202log.txt",
sep=" ",header=F)
> data[,1]

[1] 69.224.117.122 69.224.117.122 69.224.117.122 128.12.159.164 128.12.159.164 128.12.159.164 128.12.159.164 128.12.159.164 128.12.159.164 128.12.159.164

1 65.57.245.11 65.57.245.11 65.57.245.11 65.57.245.11 65.57.245.11 65.57.245.11 65.57.245.11

[1901] 65.57.245 65.57.245.11 65.57.245.11
[1911] 65.57.245.11 67.164.82.184 67.164.82.184 67.164.82.184 171.66.214.36 171.66.214. 36 171.66.214. 36 65.57.245.11 65.57.245.11 65.57.245.11
[1921] 65.57.245.11 65.57.245.11

73 Levels: 128.12.159.131 128.12.159.164 132.79.14.16 171.64.102.169 171.64.102.98 171.66.214.36 196.209.251.3 202.160.180.150 202.160.180.57 ... 89.100.163.185

> is.factor(data[,1])

[1] TRUE

> data[,1]+10

[1] NA NA NA NA NA NA NA NA ..

Warning message:
+ not meaningful for factors ... 13



Types of Data in R

®However, the 8t column looks like it should be
numeric. Why is it not? How do we fix this?

> data[,8]

[1] 2867 4583 2295 2867 4583 2295 1379 2294 4432 7134 2296 2297 3219968 1379 2294 4432 7134 2293 2297 2294

[1901] 2294 4432 7134 2294 4432 7134 2294 2867 4583 2295 2294 4432 7134 2294 4432 7134 2294 2294 2294 2294

[1921] 2294 2294
Levels: - 1135151 122880 1379 1510 2200 2293 2294 2205 2296 2297 2309 238 241 246 248 250 2725487 280535 2867 3072 3219968 4432 4583 626 7134 7482

> is.factor(data[,8])
[1] TRUE

> is.numeric(data[,8])
[1] FALSE

14



Types of Data in R

® A: We should have told R that “-” means missing
when we read it in.

> data<-read.csv("stats202log.txt",
sep=" ",header=F, na.strings = "-")

> is.factor(data[,8])
[1] FALSE

> is.numeric(data[,8])
[1] TRUE

15



Types of Data in R

®Q: How would we create an attribute giving the
following zip codes 94550, 00123, 43614 for three
observations in R?

16



Types of Data in R

®Q: How would we create an attribute giving the
following zip codes 94550, 00123, 43614 for three
observations in R?

®A: Use quotes:

> zip_codes<-
as.factor(c("94550","00123","43614"))

1/



Types of Data in Excel

® Excel is not quite as picky and allows you to mix
types more

® Also, you can change between a lot of different
predefined formats in Excel by right clicking a

column and then selecting “Format Cells” and
looking under the “Number” tab

F G ”- : : 4 hoanmaltGells ___Jﬁ —
GET / HTT 200 & cut seartMo ] , _ _ : ,
GET /meat 200 Cony vt Mo ?\ET Number | Alignment Font Border | Patterns | Protection |
GET favic 404 B pose Mo A -

GET / HTT 200 - Mo = :

GET /mea: 200 Paste Spedal... e Mo GET i::nmunct:'-lg Decmal places: [ _T_IZI

GET ffavici 404 eert Mo GET| [oate

GET / HTT 200 = Ma QET ggintage I Use 1000 Separator {,)

GET ffavicr 404 3= Mo o] [frecton s

GET fcour: 200 Clear Contents e Mo ‘ EET ?;‘,‘f{‘“ﬁc iy =

GET /smal 200 www Mo GE]| | [5pecal (123410}

GET /hom 404 Format Cells... vt Mo GET |Custom = (1234, 10] J

GET /zolut 404 Column Width...  fywwi Mo gg

GET /lectu 2000 321 Hide W Mo GETl Mumber is used for general display of numbers. Currency and Accounting
GET /! HTT 200 Urhide Mo GET offer specialized formatting for manetary value.

GET ffavic 404 = Ma GET

GET fcour: 200 4432 wwwe_stats! http M WMo EET

GET /smal 200 7134 hwww._stats! http:/fwww Mo ;g [oc | comee

GET fFHITT 2000 286 fwwwi daver - Mozilla/s_ [ -



Types of Data in Excel

® Q: How would we create an attribute giving the
following zip codes 94550, 00123, 43614 for three
observations in Excel?

19



Types of Data in Excel

® Q: How would we create an attribute giving the
following zip codes 94550, 00123, 43614 for three
observations in Excel?

®A: Right click on the column then choose “Format
Cells” then under the “Number” tab select “Text”

File Edit VWiew Insert Format Tools Data Window Help Adobe PDF
DEeEdat &RV §FBR-<T o @ = -4 % il 4

Al - &
MMM 5 c | o | £ [ F [ G | @
1
: FormatGells 2][%]
‘; Mumber lAIignmentl Font ] Border l Patterns F‘ru:utectinn]
6 Category: Sample
General
7 Mumber J
g8 Currency
g Accoun ting Text format cells are treated as
10 Date ext even when a number is in the
Time cell. The cell is displayed exactly as
il Percentage entered.
12 Fraction
13 Scientific
14 =
18 Custom J
16
17 ]




Working with Data in R

Creating Data:
> aa<-c¢(1,10,12)

> aa
[1] 1 10 12

Some simple operations:

> aa+10
[1] 11 20 22

> length(aa)
[1] 3

21



Working with Data in R

Creating More Data:
> bb<-c(2,6,79)

> my_data_set<-
data.frame(attributeA=aa,attributeB=bb)

> my_data_set
attributeA attributeB

1 1 2
2 10 6
3 12 79

77



Working with Data in R

Indexing Data:

> my_data_set[,1]
[1] 1 10 12

> my_data_set[1,]
attributeA attributeB
1 1 2

> my_data_set[3,2]
[1] 79

> my_data_set[1:2,]
attributeA attributeB

1 1 2

2 10 6

73



Working with Data in R

Indexing Data:

> my_data_set[c(1,3),]
attributeA attributeB

1 1 2
3 12 79
Arithmetic:

> aa/bb

[1] 0.5000000 1.6666667 0.1518987

24



Working with Data in R

Summary Statistics:

> mean(my_data_set[,1])
[1] 7.666667

> median(my data set[,1])
[1] 10

> sqrt(var(my_data_set[,1]))
[1] 5.859465

75



Working with Data in R

Writing Data:

> setwd("C:/Documents and

Settings/Administrator/Desktop”)

> write.csv(my_data_set,"my _data_set_file.csv")

Help!:

> ?write.csv

2l els forp

& = & O

Hide Back  Prnt  Options

Conterts \-Index- Il .ﬁearch.f

(2] unstack

[2] unstack data frame
(2] unstack default
z untrace

[2] unz

E upper tri

E ud

[2] UseMsthod

[2] wtaTolnt

E wector

[2] Vectorize

2] Version

(2] version

z waming

E wamings

(2] weskdsys

E weekdays.Date
z weskdays POSIE
(2] witich

[2] which max

(2] which.min

E with default

E withCallingHandlers
(2] with Restarts

E write
B wite.
[2] wite. csv2
[2] write def
(= S R

write table(base)

Data Output
Description
write.table prints its required argument x (after converting it to a data frame if' it is not one nor a matrix) to afile or connection.
Usage

write.table(x, file = "", append = FALSE, quote = TRUE, sep = " ",

= "HA", dec s row.names = TRUE,

=g ("escape”, "double™))

Arguments
x the object to be written, preferably a matrix or data frame. If not, it is attempted to coerce x to a data frame.
Iile either a character string naming a file or a connection. " indicates output to the console.

append  logical If TrRUZ, the output is appended to the file. If FRLSZ. any existing file of the name is destroyed.

quote a logical value (TRUE or FALSE) or a numeric vector. If TRUE. any character or factor columns will be surrounded by double
takeen as the indices of columns to quote. In both cases, row and column names are quoted if thev are written. If FAL

ser the field separator string. Values within each row of x are separated by this string_



Working with Data in Excel

Reading in Data:

B
= Dm‘
Print

"4 Convert to Adobe PDF
™4 Convert to Adobe PDF and EMail

K Scan for threats. . .E:i Internet Explorer
_’f WardPad
&3 WinZip 2
Zhoose Program,..
Send To »
Cut
Copy

Create Shortout
Dielets
Rename

Properties




Working with Data in Excel

Deleting a Column:

(right click)

WicrosofitbExcel —my data set: filg

Fle  Edit

View Insert Format

LEEat SRV &

A
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.
®

=)
Cut
Copy
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Paste Special...
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Delete

Clear Contents
Format Cells. ..
Column Width...
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Unhide
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Working with Data in Excel

Arithmetic:

anl e ot BEroel - m data sek f[1le

.-.-,J_.J"'_.-_."_.-I[ Lxcal - my_data,_set.file Microsofit Excel - my. data_set_file,

& Fle Edit view Insert Format T =

== Sto bE ol i File Edit View Insert Format Tools
= v 4 B

LEEdst &RV & BE

| ] =
"- "-
. . -

QUARTILE v X o/ /& =B2+10 -
A B C C4 - A =B4+10
1 | attributeA attributeB ‘ .,&_ _B C D
2 1I 2=B2+10 | 1 |attributeA |attributeB
3 10 6 1 2 1 2 12
4 12 79 3 10 kR 16
g 4 12 TEll EEI!
A 5 i
7 f

79



Working with Data in Excel

Summary Statistics: Use “Insert” then “Function”
then “All” or “Statistical” to find an alphabetical
list of functions

cnosolt Excel - my, data, sef. file.
E"E Edit View | Insert | Format T l Insent Runchon J‘31

~ R Rowe | Search for a function:
O E S 5 == |
Type a brief description of what you want to do and then GO
dick Go

m= s Columns
T ) || Orselect a category: |al j
51 - A Function... _
Select a function:

A B ,..3 | [AsINH -]
1 |attributed  attributeB | e -
2 1 2 12 | e

3 10 6 16 .&'-.ZIEE;AGEA fd
'—1 1 E ?H EH | AVERAGE(numberl,number2,...)
a
B
T

o= | Returns the average (arithmetic mean) of its arguments, which can be
= i numbers or names, arrays, or references that contain numbers,

| Help on this function QK Cancel |




Working with Data in Excel

Summary Statistics: (Average)

File Edit Wiew Insert Format Tools Data Window Help Adobe PDF

¥ By 5 [z
=

-

AVERAGE v X /| /| =AVERAGE(A:A)

A | B | € | B | E | F PG H | I
1 jattributeA ) attributeB SE(AA) l
2| 1 2 12
Hiat 10] 6 16
4 | 12} 79
5 | '
L]
6 | : AVERAGE
1
7 H Number1 |a:4 %) = A
Bl '
g | : Mumber2 | E =
1 L]
[}
o : = 7.666656667
0 | Returns the average (arithmetic mean) of its arguments, which can be numbers or names,
12 | ! arrays, ar references that contain numbers.
13} '
14 | H Mumberl: number1,number2,... are 1 to 30 numeric arguments for which you want
15 | ] the average,
16 | :
17 H Faormula result = 7.666E66667
{} ]
18 : ! Help on this function 0K | Cancel
19 ¢ |
1
20 '
1} ]



Working with Data in Excel

Summary Statistics: (Median)

| Insent: Eunction Jﬁ1

|| Search for a function:

Type a brief description of what you want to do and then Go
dick Go
Or select & category: |All ﬂ

| Select & function:

LOWER -
MATCH J
MAK

MAXA —l
MDETERM

MID ﬂ
MEDIAN{numberl,number2,...)
Returns the median, or the number in the middle of the set of given numbers,

|| Help on this function

0K | Cancel

File Edit View Insert Format Tools Dats Window Help Adobe PDF

& &

gral-rEi

MEDIAN « ¥ /| A =MEDIAN{A:A)

A B e D E F G H

1 iattributed attributeB Jsmiacay |
2] Lt 2 Runction Arguments
31 10 Gp—— =
4] 124 79| MEDIAN
= ! Number1 [a:4 S = A
6§
; i E Number 2 | E =
1 '
e \ =10
9 ! ] Returns the median, or the number in the middle of the set of given numbers.
10! |
1 :
12 | | Numberl: number 1,number2,... are 1 to 30 numbers or names, arrays, or
13 | ] references that contain numbers for which you want the mediar
14] :
151 ] Formula result = 10

. ¥
16 ! ] Help on this function t
17 1 ] [
18} :
19 '
20} \
211! !

37



Working with Data in Excel

Summary Statistics: (Standard Deviation)

[
|

Inser-Runchon

Search for & function:
Type a brief description of what you want to do and then Go
dlick Go
Or select a category: |All ﬂ

Select a function:

SKEW j
LN

SLOPE

SMALL

SORT I

STANDARDIZE

-

STDEV(numberl,number2,...)
Estimates standard deviation based on a sample {ignores logical values and
textin the sample).

Help on this function

Cancel

File Edit View Insert Format Tools Data  Window Help  Adobe PDF
& &
-l
STDEV * X /& =STDEV(A:A)
———.fi———w .EI [ Fnchon Arguments:
1 lattribute yattributeS | — LS L
5 ] |
2 1: 2| —sTDEV
! J
3 ! 1(]: 5| Humberl |A:A| y = AsA
4 123 79| _ =
3 : Mumber2 | J e
)
[ ]
2 ! = 5.859465277
7| \ Estimates standard deviation based on a sample {ignores logical values and textin the
8 ! ] sample).
93 '
10} | Number1: number1,number2,... are 1 to 30 numbers corresponding to a samp
19 | population and can be numbers or references that contain numbers.
12} \
13 1 : || Formula result = 5.859465277
1 L}
14 \ Help on this function oK | Cant
15 1 L]
1 ]
1 L[]
1 L]




Sampling (P.47)

®Sampling involves using only a random subset of
the data for analysis

®Statisticians are interested in sampling because
they often can not get all the data from a population
of interest

®Data miners are interested in sampling because
sometimes using all the data they have is too slow

and unnecessary



Sampling (P.47)

®The key principle for effective sampling is the
following:

—using a sample will work almost as well as
using the entire data sets, if the sample is
representative

—a sample is representative if it has
approximately the same property (of interest) as

the original set of data



Sampling (P.47)

®The simple random sample is the most common
and basic type of sample

®ln a simple random sample every item has the
same probability of inclusion and every sample of
the fixed size has the same probability of selection

®lt is the standard “names out of a hat”

@it can be with replacement (=items can be chosen
more than once) or without replacement (=items can
be chosen only once)

®More complex schemes exist (examples: stratified
sampling, cluster sampling, Latin hypercube

sampling) 36



Sampling in Excel:
®The function rand() is useful.

®But watch out, this is one of the worst random
humber generators out there.

®To draw a sample in Excel without replacement,
use rand() to make a new column of random
numbers between O and 1.

®Then, sort on this column and take the first n,
where n is the desired sample size.

eSorting is done in Excel by selecting “Sort” 37
from the “Data” menu



Sampling in Excel:

Eh File Edit View | Insert | Format Tools
D - ﬁ] ﬁ Rows
Columns

.

L1 v |# Eunction...

T -

-

D

1 (69.224 113- -

2 169.224.11i- :
3 |69 224 11i- -

‘[19.-‘.Jun
[19/Jun
[19/lun

’JHELE—.‘J'E I LA TLLNCHT

C| Search for a function:

Type a brief description of what you want to do and then G0 |
dick Go

Or select a category: |Al j

Select a function:

QUARTILE

RADIAMS —

FLANE LI

RAND()

Returns a random number greater than or equal to 0 and less than 1, evenly
distributed (changes on recalculation).

Help on this function

K I Cancel

R B R R R

m o m m oo o
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Sampling in Excel:

ormat Tools | Da |ﬂindnw Help  Adobe POF

0.51093
0.053738
0.969635
0.997392
0.491011
0.429675
0.050841
0.516036
0.204181
0.471403
0.862295
0.844405
0.110615

¢4 B @l s B3 oo - @
Eilter 3

RN‘JDL | "."ﬂl_ileltlIll'l. i

G D Text to Columns... 1 _ | J K
19/Jun _ 2867 www daver http://seanMozilla/4d § 0 259593
{19.-'Jun. I3 abdbeandmoiaiiopots: bt e httE Thevarai Mozilla/d {
[13/Jun Impart External Data b | 2295 www daver - [Mozilla/d (
[19/Jun 2867 www._daver - Mozilla/5.{
[19/Juny- ¥ 14583 www daver http/fww Mozilla/s |
[19/Jun/2U-0800]  |GET favici J03 ~ 2295 www_daver - Mozilla/s (
[19/Jun/20 -0400] GET [ HIT| 200 1379 www stats - Mozilla/s (
[19/Jun/20 -0400] GET ffavici 404 2294 v stats - Mozilla/s
[19/Jun/20 -0400] GET /cour: 200 4432 wwiw stats. http-fwww Mozilla/s |
[19/Jun/20 -0400] GET /smal 200 7134 |wwnw_stats! http-/Awwnw Mozilla/s
[19/Jun/20 -0400] GET /homi 404 2296 www stats| http-/fwww Mozillal/s (
[19/Jun/20 -0400] GET /solut 404 2297 |wwnw_stats http /v Mozilla/s
[19/Jun/20-0400] GET /lectu 2000 3219968 www stats!http-/fwww Mozilla/s (
[19/Jun/20-0400] GET / HTT 200 1379 www _stats - Mozilla/5 (
[19/Jun/20-0400] GET /favici 404 2294 v stats - Mozilla/s {

0.558025




Sampling in Excel:

Ep; L 100% - Arial Bl B
& q_‘_”r Jg]) @, Aria B 7 U
Sort by

LY CN—] ¢ e

1 D (" Descending I "I H : L M
[19400 Then by T woww_daver hitp-//sean Mozilla/d € 0 259595
[19/00 & _ 3 woww_daver hitp/fwww Mozilla/d € 051093
S ] N Asgending 5 v daver - Mozilla/4 € 0053738
[19/JL Descending 7 www_daver - Mozilla/5.C 0969635
[19/Ju Then by 3 www daver http-/fwww Mozilla/s € 0997992
(190 | ~| ' Ascending 5 www.daver - Mozilla/5.C 0.491011
[19/JL (" Descending 9 www stats - Mozilla/s.C 0428675
[19/Jy My list has 4 www stats - Mozilla/5.C 0.050841
190U Header row (% Mo header row 2 www . stats http-/fwww Mozilla/s.C 0.516036
[19/Ju 4 www stats http:/fwww Mozilla/5.C 0204181
I —— | o | cancel B www.stats http./fwww Mozilla/s.C 0.471403
(19 ——= | T 147 www stats hittp-fwww Mozilla/s € 0 862293
[19/Jun/20 -0400] GET flectu 200 3219968 www stats hitp/fwww Mozilla/s € 0 8344405
[19/Jun/20 -0400] GET fHTT 200 1379 www stats - Mozilla/s.C 0.110615
[19/Jun/20 -0400] GET favic 404 2294 woww stats - Mozilla/s.C 0.558025
[19/Jun/20 -0400] GET fcour: 200 4432 www stats httpffwww Mozilla/s € 05670503
[19/Jun/20 -0400] GET fsmal 200 7134 www stats http-/www Mozilla/a C 0122046
[19/Jun/20 -0400] GET /grads 404 2293 www stats http:/fwww Mozilla/5.C 0622861
[19Jun/20 -0400] GET /solut 404 2297 www.stats http:/fwww Mozilla/5.C 0530448
[19/Jun/20 -0400] GET /robot 404 2294 www.daver - Mozilla/a.C 0.741855
[19/Jun/20 -0400] GET /HTT 200 2867 www.daver - Mozilla/a.C 0.970127
[19/Jun/20 -0400] GET /HTT 200 2867 www.daver - Mozilla/a.C 0.828169
[19Jun/20 -0400] GET /robot 404 2293 www stats - Mozilla/5.C 0.659324
[19/Jun/20 -0400] GET fHTT 200 1379 www stats - Mozilla/s.C 0.434399
[19/Jun/20 -0400] GET { HTT 200 2867 www daver http/fwww Mozilla/d € 0 446434
[19/Jun/20 -0400] GET fmea: 200 4583 www daver httpfwww Mozilla/d € 0641613
[19/Jun/20 -0400] GET /roboi 404 2294 woww daver - Mozilla/s.C 0.494442
M 20 -n4nm SFT Hnnth AN AR wannar ol avear - Mazillafa 7 0N 121517




Sampling in R:

®The function sample() is useful.

sample(base)

Random Samples and Permutations

Description

sample takes a sample of the specified size from the elements of x using either with or without replacement.

Usage

zample (X, =2ize, replace = FALSE, prob = NHULL)
Arguments

b Either a (numeric, complex, character or logical) vector of more than one element from which to choose, or a positive integer.
size non-negative integer giving the number of items to choose.

replace Should sampling be with replacement?

prob A vector of probability weights for obtaining the elements of the vector being sampled.

Details




In class exercise #4:
Explain how to use R to draw a sample of 10
observations with replacement from the first
quantitative attribute in the data set
www.stats202.com/stats202log.txt.

47



In class exercise #4:
Explain how to use R to draw a sample of 10
observations with replacement from the first
quantitative attribute in the data set
www.stats202.com/stats202log.txt.

Answer:

> sam<-sample(seq(1,1922),10,replace=T)
> my_sample<-data$V7[sam]

43



In class exercise #5:
If you do the sampling in the previous exercise
repeatedly, roughly how far is the mean of the sample
from the mean of the whole column on average?

44



In class exercise #5:
If you do the sampling in the previous exercise
repeatedly, roughly how far is the mean of the sample
from the mean of the whole column on average?

Answer: about 26

real mean<-mean(data$Vv7)
store_diff<-rep(0,10000)

for (k in 1:10000) {
sam<-sample(seq(1,1922),10,replace=T)
my sample<-data$V7[sam]
store _diff[k]<-abs(mean(my_sample)-real mean)

}

mean(store_diff)

1] 25.75126 45
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In class exercise #6:
If you change the sample size from 10 to 100, how does
your answer to the previous question change?
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In class exercise #6:
If you change the sample size from 10 to 100, how does
your answer to the previous question change?

Answer: It becomes about 8.1

real mean<-mean(data$Vv7)
store_diff<-rep(0,10000)

for (k in 1:10000){

sam<-sample(seq(1,1922) @ eplace=T)
my sample<-data$V7[sam]
store _diff[k]<-abs(mean(my_sample)-real mean)

}

> mean(store _diff)

[1] 8.126843
4/
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The square root sampling relationship:

®When you take samples, the differences between
the sample values and the value using the entire
data set scale as the square root of the sample size
for many statistics such as the mean.

®For example, in the previous exercises we
decreased our sampling error by a factor of the
square root of 10 (=3.2) by increasing the sample
size from 10 to 100 since 100/10=10. This can be
observed by noting 26/8.1=3.2.

®Note: It is only the sizes of the samples that
matter, and not the size of the whole data set (the
population) since this relationship assumes an48
infinitelv large population.



Sampling (P.47)

®Sampling can be tricky or ineffective when the
data has a more complex structure than simply
independent observations.

®For example, here is a “sample” of words from a
song. Most of the information is lost.

did
| played
game
baby
I’'m
sent

that 49



Sampling (P.47)

®Sampling can be tricky or ineffective when the
data has a more complex structure than simply
independent observations.

®For example, here is a “sample” of words from a
song. Most of the information is lost.

oops | did it again

| played with your heart
got lost in the game

oh baby baby

oops! ..you think I'm
that I’'m sent from above

I’'m not that innocent 50



