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Lab 5: Understanding Normal and Random Data

I

I"#3$%&'(H)n this lab, you will use some additional graphical tools to summarize the distribution for a
"#$"%& #E#H ™*+),*'(",-(./.0("**12+3%),*(%'4)#' (+'#4)#2%,5(" (*3"3$*3$."&(3*36((7#"+/*(8) 1 (2%$5/3(,"-(
to examine include time plots for data collected over tim!"#$%"&&"'()*+",)-"./1.01$2" 3/1*/1-"#"$)-4#("
I"#3$%urve) model is a reasonable distribution for a quantitative variable. These techniques can be very
"#3$1%&'(&)#H&" (*(&+$&,'('&'-'%." " &(+&O0# (&' &SH# Y &I+ *& ()#&,'('1

Application:'#$%&! 1+, %-%%.+$1/01)*+11+)$/)12". +$(1%-&1)/1 3$+3%$+10/$!)*+1-+4)1$/5-&1/01)*+136%7/00(8!
*419/568!16':+1)/1$5-1961* 73/ *+((1)+()'-/6;-.1)*+1 +9%6-1-5, <+$1 /01 $5-(1*' (136% 7+$(1*%6: +1 (=/$+&! [ +$!
)*+16%()!,/-)*/0136% 7> 1#$%6&!:-/19(1) %) /-+1%((5,3) /-1$+?5'$+&IFES0/$, -.1)*' (1%-%67('(1%</5) 1) *+!
+06-1'(1)%9%) 1% (1896) %!, 5()! <+1=/-('&+$+&1%!$%-&/,1 (%,36+! @)*+!/<(+$;9%) /-(1=%6-1 <+1;' +9+&1%(1=/,"-..
0$/,1)%+1 (%, +1 3%$+-)! 3/356%)'/-A>! B+! =%-1+4%, '-+1)*(1%((5,3)'/-| <71 =/66+=)"-.1 )*+1 -5 <+$! /0! $5-(!
(=/$+&);+B1)*+16%()!,/-)*1%-&I=$+%)'-.1961)', +136/)>!

Overview: 1%)%!/-1%!?75%-)")%)";+!;%%$'%<6+!(*/56&!<+!+4%,'-+&!.$%3*'=%667>!C0!)*+!&%) %! * % (|<++-1=/6
[;+$1)',+81)*+10'$()!.$%3*1)/1+4%,'-+!'(1%ime plot>!!C0ON)*+!$+(56)'-.1)',+!36/)!%33+%3$(!)/!<+!()%<6+8!/$!'0!
)*+1&%)%PB(1-/)!=/66+=)+&!/;+$!)',+81)*+-1.$%3*(1)*%)! =%-!<+!5(+&!)/! (5,,%$'D+!)*+!&'()$'<5)'/-10/$! %!
(-.6+!?5%-)")%)";+!;%$'%<6+!/$! $+(3/-(+! UibstBgtam, Ydboxplot8!%-&!3+$*%3AB plot>!EY%=*1.$%3*!
3%/;'&+(! &'00+$+-)! '-0/$,%)'/-! %</5)! )*+! &'()$'<5)/->! | 214;+$%66! (*%3+! /0! )*+! &'()$'<5)'/-! %-&!
+4'()+-=+1/0!/5)6'+$(! =%-! .+-+$%66 7! <+! 5(+&!)/1 % ((+((!'0!)*+! &%) %! %33+%$! )/ <+!=/,"-.10%/,! %! $+6%)";+(
*/,[.+-/5(13/356%)'/->! 1 CO! (/8! )*+-!;%%'/5(! numerical summaries!,%7! <+!5(+&!)/! =*%$%=)+$'D+! )*+!
=+-)+3$1/0N*+I&)$'<5)/-1%-&)*+!(3$+%&!/0)*+!&'()$'<5) /4>
I
Note that some graphical tools are introduced solely in lab, not in lecture,
so it will benefit you to read this overview thoroughly
I
"#3$"%&™ ()*+",'-./012 "#'$%&'(#$5)*$ "#(*+*,$ - *+$ #&%*/$ $0%12-3%*4#$ +"#*53 6#-785 1+&7*65$"4,$6".
"#3$%8&'()%&(*$'+() (1&,(&-)./0&'1((23&4(5)+) ("' (#)+3&%&5(678&% (+".&8('$93()'(+3&(4$.:&%(6!(%F$4'('96%.
"#$% &% '#% (1)*% +,% )*#% -./#$01% .)% .0% /#'#$&22,% 3.0#% )% #4& (.'"HH)HSEAIH /624 ,-.) (#
"#$%E&' &#()'*1$'+),)!-' &) (#$' )!&0+)%' 1/ ' &#()' %0)+#)%2' 1,)+!--' 31&&)+$%' |$4' % &+#5#S$" 4) #!1&#1S$' [+1('
"#$%&' (11%)*$+& &, #-%8&#.9%0) (/&' (11%)*$&!"(1&-(0&() 1$%& () %2
|

| I"H$%6& &($)(*+ Yerm rise or fall called a trend!I"#$9%" & #() & *+H(,-&".")&"*+#(1/0

I A pattern that repeats itself at regular intervals of time called !"#!$%#&'(#)*#+*%%

L 1"#3%&'&(S)(*" +Xerm increase or decrease in the !"#$"%$&bf the observations called a
I"HHS%8 (&) %o ("H&

"H#S%&YoH (#)*#HAROE& () %*"+",%-.%/0%" 12#" 0+/"3%".,%! "' #"04%05" 4%" +,,.) L' (#/"#6"+"&+/'#)" ,+) 1 2%*"
"#$5%& %3P'P'& "I(& )%"$($%*$& +(I*F',($-.& & /& (0%'11& -01+2F& *1VYapdplndént "#$ "#$%!&'(()*
I"#$5%"&'S(1"# " #SHN& ' ()*+,-." N #& & 01" & 2*-/)& . 1*&' () *+,-." )& 3-/& (*&3'))"$*+*$&-)&-44& 3'2"/5& 6+'2& . 1*&
"#$%&"$()%&*&+,")-*(%./-)0%)0$%!"#EHBTA & '{)stribution) and are "#$%$"#$"&"#1$%0#! & Yo ) ##

[

With a sequence plot, you can check the identically distribu!"# "#$%&'()'!"*1+,(-"1-#.$'/0".((12+3") (*'

evidence of I"#3%&UHSY&#'()$ #H#+S,-1(1$.#!/#/0") 1$&2#3% & "#-)$YoH Y &H# A&, "#)5#$%0&H)-1&16,$!)"I#,"2#1
I"#S%&#() 1 *+H&+#%'"#%, '#-./*)1&+#%."100/1*' &#'-[' 1#%. &I % &'#)*' &+"1'1%2' &3/*/'2#/.' Y% # &' 100/ 1*' &#'

PHEW " HHS UK HDYo&H &()*$!"+#, L $.##

[



"#$%&'("&)%$&*"+,"-." & [#$)*0& 1-&)2"& 31 (*) & /#$)&)2"& $4*" (5 1$-*&'//"'(&)$&*,//$()&)2") &) 2" & ,-6" (#71-8&
"#$%&&' )*('+%,%"*(%-' ()%'#.&%"/*(0#,&' 0&' &(*.1%2".3(' )*('0&' ,#(' ()%' $*&%' 4#™ ()%' #.&%"/*(0#,&'0," )%
I"#$%&' ()$*' B the right. In this case, there appears to be an increasing trend, thus the underlying

"#$%&&' (H%&)#*' +11%+""*#' %' &*+,-%."*/%'H#,&%"0+*1#) &'&/#2-()#*',%'$H#) & L(% "% ('+"'+) (#3'&+3!-%4

Ill 0 1 * +|| + -
Example Stable Sequence Plot Example Unstable Sequence Plot qug(ﬁ;f;&() 8'Lm$%82")(%’)*§’&

=1 | I"#'$ %&S$ '1"$ '%("$ )*+'$
o | A I"#$% RB#3$"%& (& $)"&
1 AN HS968 () &% + 9%
E ‘ l,‘l ‘ .‘J L A A A Detroit Tigers scored
o < "‘, L A T i "#$"%& "#HM)I"&
0 5 10 15 20 25 W 3 I"# $9%!1&# '(# *+,-./0#
ol Sequence Number 1"#$ %&!'($ )*+,$ +,$
"#$%&'( &)"*+,&( #-(
e I"# $"%&!")# &*+)# ,(-&.# [011# "-&)%# &2!&# &2)0)# *%# # (103)#
RS variation in the number of runs scored by the Tigers early in

Sequence number
!II#$II%&II !ll#$%ll &I((II )*!+*%+,_ll +_Il%.l+!ll !$_ll%,%*&"*!,$_/" O*llll
21. The underlying process for the number of runs scored does not appear to stable, so Brad should not
consider this a random sample. !

I"#$%&'("#$%8&#$' (%) Bssumption of a normal model for a "#$%&"()"*)+,-!"(-,-).'$3$)/,)(;,0,0)
I"#$%& %o H ($H)'%*$%0+#, % (-1"#1"*'%" '#) %S, & I$% &' ()*+,"-+."/0"

I"H#$% & % (H&Y%)* Yo+ $t) %' Yo &-#%"-) . #%', %)% $+"&/+01&+*1%%2" Normal Q-Q Plot of ACT
"#3% &$'&()(*$% )""+&% ,"#% -.$-/('0% 1.$).$#% ).$% &' 23%%0 (&Y
normal (b!""curve) model. The I"#$!I"#$%$&'$%(")%*+%,-+.%$#% (&
I"#$%&'()*'+*,%&&-.*%*//*0&" (1*23',3*4&" (+*(3-*4-#,-1('&-+*56 7% !('
"#$1%&!&" % () 1*" &+#$'+,-$+(%" .1 +%#S$" $/(#0" (1" $/0" (,#0'20&" &9
the observations follow an approximately normal !"#$%"&'$"()*+ $,-
resulting points should follow roughly a straight line with a positive
I"#$%&' ' ()*#+,"-%./0)/#+]" 1#2"-' [+-/30)%" $#!1/4"%' -%$0*)2*%!" 5*#
I"#$%&' ()*+#),-+)"L." [+'+01'#)20+")*' %!' 13%$4&1'"5'%'66' 7&"+'*0" 4
'#'$ #%"#$ 1&'($ ()P #&$ *&)'$S HHS WS &"&'(%)*+$ *)-$ % T 1 I I 1

I"HSY&' ()*+,-$H#'1*,. &/ (H&OL(&S-2, Observed Value

I"H#$ 0" &HHS '&()"*S +#,-.$ (&#S #/(0) #$ 1-&$ ."23"$ ($ 4-80(,$ 0-5#,$ 1-&$ %" #$ &##*)-4*#$ 5-#*$ 4-%$ *##0
IHSUORH (")F+, " - (Yo/*Yo&*,"*OHI* ("0/* 1&213H/"$*/,"*"41$/" &3"*%0*[5%* 3(6$/"1$* Y6 0* %' S " ITHHL Y6 &) **+,
I"H#$% &'% $()%*)'$)+% , (#-,%.'%)/.01")%-()+) % $()% , (.)) % #1% $() % 2&, $+&34$EH'% .11).+,% $#% 3)% ,5)-) 2%
145 %6%$ &'0$ (*$ )"H#S$ +,-$ -./")$ 0"(10$ #2.3#*4#$ (+$ *$ 5+3#-'6.%/$ 3.0)-.75).(*$ )")$ ",0$ 0"(-}#-$ ),.'0$
I"H$68& () *+",)"-)%)."&#%/)(0,*&012*0" 3)

Expected Normal Value
T

Normal Q-Q Plot of CLUSTER Normal Q-Q Plot of SKEW Normal Q-Q Plot of TAILS
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Note: F%-7!'-0+$+-=+! 3$/=+&5$+(8! '-=65&'"-.! (/,+! 7/5! 9'66! 5(+! 6%)+$! -1 )*+! (+,+()+$8! $+7?5'
%((5,3)"/-1/01-1$,%6671&'()$'<5)+&!3/356%)'/-@ (A>!F/() /01 *+(+13$/=+&5$+(1%$+!$/<5()19*'=*1 +0
9/56&!-++&!)/1 (++! ()$/-.1 +;'&+-=+1 /01 %! &+3%$)55+! 0$/,! -/$, %6 )} =65&+!)*'(1%((5,3) /-1"(1-/)!

+)>1G/,+1,'6&1&+3%$)5$+(10$/,1-/$,%6')719/56&!()'661%666/9!5(1)/1=/-=658+!)*+15-8&+$67'-.! /&+610

b+1 ) ¥+
H(19+!

$*+!

$+(3/-(+1'(1$+%(/-%<671-/$,%6671&'()$'<5)+&>!

|
| Normal Q-Q Plot of OUTLIER

20

Finally, consider the QQ plot at the right. In this case, we ”
"#3$%& '(" #3%" &&" ')#" *$)+*" %,-.%/0%" )1" 2/" 3/.%4(!-/5"- 2
"#$%"&'$"()* +,"-,* "#* [/%(0"1.$234* )(%1.3* 20-2/$* 5(%* ()22‘ iae ?
!"#$%&'()!*%#&)+")&,+'(!-&.%&/(#)+%#&*01%,)*$")%-2&&3()g%#,&4‘(!-&;ﬂ
I""#1$%& ' %# & ()#$% ) #%*""#$%+3$% ! +-#$% (1 &,. #

8

£ ¢
! E 6 a
! % ? 10 20 3
! Observed Value
!
!
!
I'H$  -"HS%&'()*+,
!
"#$%&H#Y' & () " * VB Y& () * (+90# &> * (&* (‘#*1#!- %o #(*&#)"(/,"0#1&% &2
!
e 1Histogram! ! I"#3$%&' () %0#* +#,%-.%)/#-* .#'%-'0.01%#.*#*(.20%)'
!
P I"4#$%&"#' ! "#3$%&'()*#+,-.),/0.,%1-#2/0.#1%.#.3*))#-3(*-4
!
e T ntgg | ! "#3$%&' ()*#+(,-.(/0-(L)#12#&H#3&-*41.(3&5#8B&.(&/5*
!
1" 4llMedian! ! D. Helps assess if can treat data as a random sample!
!
PHMES T "T"H#E%&'()*'+! | I"#3$%&' ()%#*+#',) Y& -
!
e g ! M"#$%&' () #+(,-.(/0-(1)#12#&#30&)-(-&-(4*#4&.(&/5*
!
e 7. 1"#$%e&'() ! "#3%&' (#) (Yo ((#*+#,-.%/&0*-1#.%(2/*3, 2* 4-H* (DR &

e gni#$%4& ! "#$%&' () Yott*+#,%-.%)/#'%-'0.01%# . *#*(.20%)'



I"#$%&'()Misualizing and Exploring Quantitative Data

I S% & HIHS & ()*+,$- $/0115%8)"+)$"220+0'3"1$.4)5. 1$6&"784$"32$ #+"03$9')$2)4*&07+0:)$ 4+"+04-+(
I"#$908YoHIBR$I& () ST+

Task 1:111"#$%& (™"

H> IH$%9%8. ("8 ) SRIHEUORII () +*,  I"HSYo&H (&H)"*+9S&" #("#(,+-."1,, (%$(Y6( 1" +-Y6#I0( Yot 1( $2%$( %(
"#$%&'()* %o+* $!,* -." [$* #(0('1* 2($(* "/2"-($,2* (* #$'%/&01* #3,4,2* $%* $!,* "&I$* 2"#$"'5.$"%/6* * 7,5 8#*
"#$%&!" #'11" #$% &1 #B%& ' ("# $% &' Yo# (# (# )*(%+,edmparison plot) to see that it supports this
"l "THE%& )% +#)," - #) %) %' [ 0&" 1 2" F " H# B &' () +,-. -I"#$%&'(")*$+", land select the
!"#"$%&"#$"%&l(

!

I/;'8+1 %! (:+)=*1 %6-&! +436%™-1 */91 *+! 111 36/)! (533/$)(1)*%)! *shderlying distribution of salary
does not appear to be normal (or bell""#$%&!

!

!

K> I"#$%8#%' (J#5)8(*+" #-% *&/HO0H L") 2(#3) #+*33" "&2#1) 14'%2%)&(5HHE"$% " #2 T Yo 242 T"H#+*(2,*842%) &
U Y& HE(8) S+, S H#E-)E* )+)/$ (0,5 (0)$+0") /& H&L2(8 ™35 4)(5*$ (#6$%, .8 7$,$8859-"($"1$* -
for minorities. To do this, we will need to make a "#$%& '&("'$")&'$*!+,$-*'&.1($/.1*0."."($.1$.'1$$2"$
"#S%&H)H &+* HH B YP&'H()*S+"#"S, *#$%D-./ *#$"#()*$+"# $THE subset expression should be
formatted like VARIABLE==“value” L I"#"$%6&1"%"(#)(*+"%, "% (#'%%-. +)&& ) OB SIBYE) W$%" & &#S("

I'll observations with the value “Yes” for MINORITY!N"#$%& #()'#$%"&'(()*+) !""#$%&"(&")**"+&"*"

new name and click OK L!if done correctly, the new data set will appear in blue text at the top.!
I

Now, make a QQ plot of the I"#"$U6&I"#$ 068 (") (¥ (+SHHSY"E (&) &+"8, -)-&.") & EOS' & $" &) ( &
I"H$96"&'S" () F(+*,") (%" $"-#*.(,/0%-*B(*$1-*-)$"%-*1"#$Y%6"&'S" () *+96(, *$1-*/%-2" (‘H*3'-#$" () 4**5('61*7 (**
I"#$%6&' ()*+%$), " (-,.) &% $*(%6/ 0k %" #1

M> I"#$9%8& #(& )*)+(,-*.& #/"& *0'1)+-#(& 02& 34& %50"%& .-6"*& -*& HIHBIZREHE'% $& (#*%
I"#$9%& (1$") #%S$&) *1+%) -*$$.) ,(/01"(,) -$..1-(10) #$%) (*1) 2/%2$,1) $#) 13'&!"I"+) (*1) %1.'(1$" *12)
I"HS"06& " (&)*+,")&-%6.8/0128 &3 4+ "&*,"-#5%6& - & ((& T8+H#I8.$" & M HBLUEEHR (V%" 1*(+1,-(18.%6&'%/0%
#0618 (& I)*+, (& *-.)/0& -& 1)12#0$-*38 & 4-.%8& -& |.%2"1& #58 21)1& 1)12#0$-*& "%, #63& & THE (#8& 21)/.
I"IES%&™()")+,)-."10-) 1'238&)*"$$"4)%) (" 1%$)5'-&/ 6 #&T' (7



!

N> I"#3%& %""'& (& )*+& %*%,'-").%& (+)/& #0"& ,+"1")*%& ,+) 23"/ & A+"BREH&H S (($)*+,$+-$5,.'$/($
"#3%!1&" (#)'*+,,'-%%.""#.9%'|+/+,0$' 1#'*201'*%") 1%.'+-'3$#4,%4[15#%#$% % &' ($' &) $!*$+%" &, $-".&#$,&+"&
"#$#% &' (&)*")+",-& L &$% &' ('%0)H(!
"#$%&' (%" ()*+&,-.%//%0+18&%2(+1$3% %4) % #%-1"5#+%6,)&",2*&,1-%#%" (#) 1*#3H % 3&H(90& 71" % 4.
population based on this QQ plot?!

"#$%&N"#$%&'()*+P6%

I

1.1 2*+1&%)%! (oldfaithful.Rdata!=/-)%"-(!)*+! &%)+! %-&! &5%$%)'/-1 /0! +$53)'/-(! @'-!,'-5)+(A! /0! )*+! O6&!
P%")*056!.+7(+$>!12*+1&%)%!9%(!=/66+=)+&! (+;+$%6!)",+(!3+$! &% 7!/;+$| KM! =/1 (B PrR & %7 (
"#$%&'(1)%*$%*""% +,-$% 1 (%./$%/(#$% 0./1(#% 0(1$) %, /% 1 +$23$% "% 3 (% 4% 5(##, 31 $2$86830!" (3% 6(
"#3%& & HE&()*+&) &S, (+&!"#SHHEB&E "#F"%&' )#*+(,-'("#S%&' ()" $%&# ' $# () &SH#* &S +,--,./01$
"#3%&' ("% )BUB%& ™ N"#"S%H" &' HE&(#) &*+# ,#-&.. [0 # %! & "#F$% &P % &B() % &*+&F'% &, % $5%-&.&/(
must be lowercase):!

plot(oldfaithful SDURATI ON, type=0I0 , main="Time Plot of variable
by name")

B'.*6'%)1)*'(1=/&+81%-&1)*+-1=6'=:1)*Submit!<5))/->IF%: +19!(:+)=*I/01)* (1)’ +136/)%

K341 1/+(1)*+136/)19%633+06$!)/1(*/91%-71)$+-&(1/$!1=*%-."- 1;%$'%) /-QIIR/56&17/51=/-(&+$I')1)/1<+1()%<6+Q
!
|
!
|

M> R/56&!")I<+$+06(/-%o<6+1)/1=/-=658+!)*+(+1&%)%!%$+1%!$%-&/,1(%,36+/01+$53) /-(Q

!

|

!

!

N> R/56&! ") %oi+! (+-(+1 )/ /=11 Yoi+! %! *()/.$%,! /01 )*+(+! &%)%Q! S! JJ! 36/)! /0! )*+(+! &%)%Q!!

1+(=$'3)";+1(5,,%$+(Q!IR*7!/$!19*71-/)Q !

!

!

|



|

!

T> U+)V( +4%,'-+! %-/)*+$! )+ 36/)1! &/9-6/%8&! )*+! &%)%! (themical.Rdata8! 9*'=* =/-)%'-(! )*+!
=/-=+-)$%)'/-(1 /0! %! =+$)%'-| =*+,'=%6! -l HT! =/-(+=5)':+67! 3$/&5=+&! <%)=*+(1/0! (/65)'/->! | W$+%)+! %
)',+136/)1/01)*+! concentration!;%$'%<6+ R +196125'=:1(:+)=1*+$4815('-.1=/&+!(','6%S!)/13$/<6+,!

Hp

X> 1/+(1)*+136/)1%33+%S$1)/1(*/91%-71)$+-&(1/$1=*%-."-.1:%$'%) /-QIIR/56&!7/5!=/-('&+$!"))/1<+1()%<6+Q
|
!
!
!
Y> RI56&!)I<+I$+96(/-06<6+1)/1=/-=658+1)*+(+1&9%6)%!%$+!9%61$%-&/, | (%,36+1/01+$53)/-(Q
!
!
|
I
Z> RI56&!")! %+ (+-(+1)1 1] =1)1 %+ %l #()).$%,1 /01 )*+(+! &%)%Q! S! JJ! 36/)! /0! )*+(+! &%)%Q!
1+(=$'3)"1+1(5,,%$+(QIR*7Y/$19*71-)Q !
I

" I"HE%&()*+&,"-.&/$0).123$04$5&67"-2&849)&:;"21

660

SI-+9! +)*/&!1/0!,+%(5%$'-.! 3*/(3*/$5(!16+;+6(!'-1 (/'6!"(!
5-&+$!=/-('&+$%)'/->11 S! (%,36+! /O'HH! (/'6! (3+=",+-(1" e
%-%67D+&! 5(-.1 Y*+! -+91 [ +)*/&>1 2%+ )+ (+$'+(!
@ (+?5+-=+136/)Al0/$N)*+IHH!/<(+3$;%)'/-('(13$+(+1) +&>
] 600
W/, +-)-D*+1/:+$%66!()%<'6")7!/01)*+(+!86) %! <% (+&!/
)*'(136/)

] 560

620

580

!
!
R/56&!")!I<+19%33%/3%'%)+!)/1./\/-1)/!,%:+1%!*'()/.$%,!/0! 1oz 3 4 5 s 7 8 9 10 1

)*+(+1&%)%Q!E436%'-> Sequence number
!

540

PHSLEV




Optional Review of Time Plot and QQ Plot Examples!

I"# $%&# ' Yo & ()# (*+,#-%# (Y0 %+# .-#/%0,#,1./2(,34# %" "# 44# 2(%-3#5'6*76#6,(2#.33,33#'6,-6,0#-6,#/%),(# "%
underlying population of responses seems to be normal) and examples of time plots (which help assess

whether our underlying process appears to be stable and!if we can consider the data to be a random

"#$%&' () (*+,(-.*(*/&\ & (*"10! (1123 (1-#& (1 1#.%"* 1-2!1(41*/(5(65(!1 7+ 1F*!'8(

I

I"#3% &% $"# $U&HSY& '()* (+!"#$5% &#% '& ()% *&()+,% +"-,% .#/% *"* BYGHSHBE- O V6 " #$5% "#% &' (% ") &*%
"#$"%&'("&)*+,-./012&*)/0'&'("&!"#$% &' () * &+,*, (-+%(&,*"./[F I"# %! "#$% &' ($)*'+,-$"-",$)) . %*/'0%' &-*'
I"#3$%&$'()*

P I"#$%& (&) ¥ +#*,-&.1&" %" *$U%o#& ' (" &0+ 11+2$%#& 3% --, YUB S &'

Y I"E'$%E& ()*&+,- #"&+/0"&1'&"2%"*/23&,&2)-1"*&1"%4""' 2&5&,28&577778

11" Select if you want a QQ plot from a normal or non"normal distribution. !

4. "#S#% &Y mal distribution, select the type of distribution you would like to see. !

‘! .1 Once your QQ plots and the corresponding histograms have been created, you will be asked!if you
wish to save the plot. You will then be prompted to select a sample size. Create QQ plots for many
different samples. !

6.1 I"HS068'S&H (()*+8',-.101$+23,4'5+3','1,4)#'53+4''1"#6#.'302&$'.01$3078$0+-9'
I QQplot:! ! ! | 108" ()

!

!

|

459 QIS HSWExtra Review I"#5% 8#%6'&()%*&()+,%+"-, % #/%* " SUSRAZ (" +Yink in the list.
Review the background about the simulator and download the timeseries !"#$%&' ($)*'+,-$"-',$))".%*/'0%'
I"H5%$8 () *+ -

I 1" Begin the program by entering the following command:! "#$%3$&"$%'()
21N "#'$%&' () *&+,- #"&+/0"&1'&"2%"*/23&,&2)-1"*&1"%4""2&5&,28&577778
3. "#'$%&' (&) +&, *+#-&#'."&/0&"1/23#" &* (&/ &A%/ 5#" &*6 &+04%/5#" &% '2" &3#* %0 7

.1 If unstable time plots are selected, select the type of pattern you want to see. !

P 1"#$%&' () %0*+,$5%-."*/%012$5% 355" %#)$1*$45%&' (%6+..%03%%1/7$4%+8%&' (%6 1"*%*'%/12$%*0$%-."*
"B#S%&' (") (& +", (H-#*-"$+"#* [ 0# 1% 2# &3 (#(4"#5-%.&3*# &S (. &6*#-6)#" 7 $+8&%%0"#(4"#5-%.&3*#$-(("9
"#$%&'(1)1%

P 'H3%HE& $& %' (#& )*+%0& ,+"'& $&-$()*#E& +,& ./1//& 0$%$& ) +'1%-& %$2#1 & ,"+(& $& ) "+3#--& 4'%5& $1&'13"#

and decreasing variance. Sketch the time plot below. !









