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6($789&:&

;<28(*"=(*>&?"="&@#"8>.%.!

?"#%989&69*%-(&

A(.=B$(-=(*"8&C988(3&

?(##988>&!9#=*9&
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"#$%&'()*&#!$&!+! bioinformatics.ca 

,&-./!&0!123.&%-$&%4!5-$-!6#-.4/7/!

•! K7JJ9.=&1>2(=19.9.&"5(7=&(5.9*E9$&219#(+9#"&&

–! =19.9&-"#&=19#&59&=9.=9$&7.%#J&!"#$!$%#&'()*+,+)%+&+9=1($.&

•! L$9#,)>&1%J18>&*98"=9$&E"*%"589.&

•! @..9..&"..7+2,(#.M&&

&.722(*=&=19&.989-,(#&()&"22*(2*%"=9&.=",.,-"8&=9-1#%N79.&&

–! .=",.,-"8&%#)9*9#-9&3%88&*9N7%*9&"..7+2,(#.&(#&$%.=*%57,(#.&O94J4&

#(*+"8%=>P&"#$&-(**98",(#&O94J4&%#$929#$9#-9P&

•! L$9#,)>&(7=8%9*.&

–! (7=8%9*.&"*9&.2"*.9&"#(+"8%9.&3%=1&"&.=*(#J&9Q9-=&

•! K7JJ9.=&=19&2*9.9#-9&()&.>.=9+",-&9**(*.&(*&5%".9.&



"#$%&'()*&#!$&!+! bioinformatics.ca 

897.&/&394!&0!123.&%-$&%4!5-$-!6#-.4/7/!

•! 6(.=8>&J*"21%-"8&

&%=R.&%+2(*="#=&=(&2*($7-9&-89"*&2%-=7*9.&=(&1982&#"=7*"8&

2"G9*#&*9-(J#%,(#&

–! D.7"88>&"E(%$&S?&J*"21%-.&O7#89..&>(7&1"E9&S?&E%.%(#&J8"..9.P&

–! ?(#R=&.1(3&=((&+7-1&%#)(*+",(#&

•! D#$9*.="#$&1(3&=19&$"="&J8(5"88>&8((0.&8%09&

&'7=&"8.(&9<28(*9&.29-%T-&)9"=7*9.&=1"=&+">&59&"#(+"8%9.&(*&

%#=9*9.,#J&2"G9*#.&

"#$%&'()*&#!$&!+! bioinformatics.ca 

:-/;!<$('4=!>&%?;/!@AAB!5-$-!

•! :UUU&89"$%#J&-(+2"#%9.&%#&:UUV&&

&"--(*$%#J&=(&C(*59.&+"J"W%#9&

&"$"2=9$&)*(+H&&

&'4&K4&;E9*%GM&F4&X(=1(*#4&&

'-'.#)/0112'1*'3"#$!$%#&'-)#&4!(!'5!()6'74&&

&!1"2+"#&"#$&X"88&O:UUYP&

•! Z9"$&)*(+&="5B.92&T89H&

 Forbes.df <- read.table ( 
   file = "Forbes_2004.txt",  
   sep = "\t", header = T,  
   stringsAsFactors = T 
   ) 

$"="&(*%J%#"88>&(5="%#9$&)*(+&

XK@DZ&2"-0"J9&

library (HSAUR) 

data ("Forbes2000", package = "HSAUR") 

Forbes.df <- Forbes2000  



"#$%&'()*&#!$&!+! bioinformatics.ca 

"#/3;)*#C!$9;!<$%()$(%;!

str (Forbes.df) 

'data.frame':  2000 obs. of  8 variables: 

 $ rank       : int  1 2 3 4 5 6 7 8 9 10 ... 

 $ name       : Factor w/ 2000 levels "Aareal Bank",..: 438 747 100 659 311 219 870 1827 663 ... 

 $ country    : Factor w/ 61 levels "Africa","Australia",..: 60 60 60 60 56 60 56 28 60 60 ... 

 $ category   : Factor w/ 27 levels "Aerospace & defense",..: 2 6 16 19 19 2 2 8 9 20 ... 

 $ sales      : num  94.7 134.2 76.7 222.9 232.6 ... 

 $ profits    : num  17.85 15.59 6.46 20.96 10.27 ... 

 $ assets     : num  1264 627 648 167 178 ... 

 $ marketvalue: num  255 329 195 277 174 ... 

"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%4!

summary (Forbes.df) 

rank                              name                country                      category    

 Min.   :   1.0   Aareal Bank             :   1   United States :751   Banking               : 313   

 1st Qu.: 500.8   ABB Group               :   1   Japan         :316   Diversified financials: 158   

 Median :1000.5   Abbey National          :   1   United Kingdom:137   Insurance             : 112   

 Mean   :1000.5   Abbott Laboratories     :   1   Germany       : 65   Utilities             : 110   

 3rd Qu.:1500.2   Abercrombie & Fitch     :   1   France        : 63   Materials             :  97   

 Max.   :2000.0   Abertis Infraestructuras:   1   Canada        : 56   Oil & gas operations  :  90   

                  (Other)                 :1994   (Other)       :612   (Other)               :1120   

     sales            profits             assets          marketvalue     

 Min.   :  0.010   Min.   :-25.8300   Min.   :   0.270   Min.   :  0.02   

 1st Qu.:  2.018   1st Qu.:  0.0800   1st Qu.:   4.025   1st Qu.:  2.72   

 Median :  4.365   Median :  0.2000   Median :   9.345   Median :  5.15   

 Mean   :  9.697   Mean   :  0.3811   Mean   :  34.042   Mean   : 11.88   

 3rd Qu.:  9.547   3rd Qu.:  0.4400   3rd Qu.:  22.793   3rd Qu.: 10.60   

 Max.   :256.330   Max.   : 20.9600   Max.   :1264.030   Max.   :328.54   

                   NA's   :  5.0000                                       



"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%4!

summary (Forbes.df) 

rank                              name                country                      category    

 Min.   :   1.0   Aareal Bank             :   1   United States :751   Banking               : 313   

 1st Qu.: 500.8   ABB Group               :   1   Japan         :316   Diversified financials: 158   

 Median :1000.5   Abbey National          :   1   United Kingdom:137   Insurance             : 112   

 Mean   :1000.5   Abbott Laboratories     :   1   Germany       : 65   Utilities             : 110   

 3rd Qu.:1500.2   Abercrombie & Fitch     :   1   France        : 63   Materials             :  97   

 Max.   :2000.0   Abertis Infraestructuras:   1   Canada        : 56   Oil & gas operations  :  90   

                  (Other)                 :1994   (Other)       :612   (Other)               :1120   

     sales            profits             assets          marketvalue     

 Min.   :  0.010   Min.   :-25.8300   Min.   :   0.270   Min.   :  0.02   

 1st Qu.:  2.018   1st Qu.:  0.0800   1st Qu.:   4.025   1st Qu.:  2.72   

 Median :  4.365   Median :  0.2000   Median :   9.345   Median :  5.15   

 Mean   :  9.697   Mean   :  0.3811   Mean   :  34.042   Mean   : 11.88   

 3rd Qu.:  9.547   3rd Qu.:  0.4400   3rd Qu.:  22.793   3rd Qu.: 10.60   

 Max.   :256.330   Max.   : 20.9600   Max.   :1264.030   Max.   :328.54   

                   NA's   :  5.0000                                       

Counts  

(categorical variables) 

Summary statistics 

(quantitative variables) 

"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%7;/!

E(-#*$-*F;!&%!:-$;C&%7)-.G!

•! E(-#*$-*F;!H-%7-?.;/!

&-"#&"..7+9&"#>&E"879&%#&"&J%E9#&#7+9*%-&*"#J9&

&O94J4&19%J1=M&J87-(.9&89E98.M&9=-[P&

•! :-$;C&%7)-.!H-%7-?.;/!

&-"#&"..7+9&(#8>&"&T#%=9&#7+59*&()&E"879.&

&"*9&N7"8%=",E9&*"=19*&=1"#&.=*%-=8>&N7"#,=",E9&

–! I%'7#-.&O94J4&.9E9*9M&+%8$M&"5.9#=P&

–! J&$!&%'7#-.&O94J4&$9+(-*"=M&*92758%-"#M&%#$929#$9#=P!



"#$%&'()*&#!$&!+! bioinformatics.ca 

K7/$&C%-D!

•! !"#&59&7.9$&=(&J*"21%-"88>&

&%#.29-=&=19&$%.=*%57,(#&&

&()&89#)$"#$:+&E"*%"589.&

–! C*9N79#-%9.&"*9&$9=9*+%#9$&)(*&&

&*9J78"*&E"879&%#=9*E"8.   

hist ( 

 Forbes.df$marketvalue,  

 col = "gray50", 

 xlab = "Market Value", 

 main = "Histogram of Forbes 2000"  

 ) 

"#$%&'()*&#!$&!+! bioinformatics.ca 

K7/$&C%-D=!<)-.;!:9-#C;G!

•! /19#&E"879.&"*9&.(&+7-1&&

&"--7+78"=9$&(#&=19&&

&8(3&9#$&()&=19&.-"89M&&

&3%=1&"&.+"88&#7+59*&&

&()&E9*>&1%J1&E"879.M&&

&%=R.&7.9)78&=(&1"E9&"&8((0&"=&=19&&

&.&CL$%-#/0&%D;'&$"="&$%.=*%57,(#&

 hist ( 
  log10 (Forbes.df$marketvalue),  
  col = "gray50", 
  xlab = "Market Value", 
  main = "Histogram of Forbes 2000"  
  ) 

Now the curve is bell-shaped! 



"#$%&'()*&#!$&!+! bioinformatics.ca 

K7/$&C%-D=!M&'(.-$;!+;/&.(*&#!

•! F(&7.9&.+"889*&%#=9*E"8.&)(*&=19&5"*.&&

&7.9&breaks 

 hist ( 
  log10 (Forbes.df$marketvalue),  
  col = "gray50", 
  xlab = "Market Value", 
  main = "Histogram of Forbes 2000”, 
  breaks = 50  
  ) 

"#$%&'()*&#!$&!+! bioinformatics.ca 

N9-$O/!-!97/$&C%-D!(/;0(.!0&%G!

•! L.&=19&(*$9*&()&+"J#%=7$9&=19&."+9\&?(&L&1"E9&=(&-1"#J9&

=19&.-"89\&O94J4&8(JB=*"#.)(*+P&&

•! @*9&=19*9&2(.%,E9&".&3988&".&#9J",E9&E"879.\&

•! @*9&=19&E"879.&"88&-87.=9*9$&%#&=19&."+9&"*9"\&@*9&=19*9&

E"879.&=1"=&"*9&+(*9&9<=*9+9\&

•! /1"=R.&=19&.1"29&()&=19&$%.=*%57,(#\&/1"=&%#)9*9#,"8&

.=",.,-.&=9-1#%N79&-"#&L&7.9\&O.99&#9<=&89..(#P&



"#$%&'()*&#!$&!+! bioinformatics.ca 

<-F;!3.&$!$&!P.;!

dev.copy ( 

 device = x11,  

 file = filename,  

 type = "pdf" 

 ) 

dev.off() 

"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%7;/=!!

:;#$%-.!H-.(;!

•! 69"#&

&.7+&()&"88&E"879.&$%E%$9$&5>&=19&#7+59*&()&E"879.&

&mean (Forbes.df$marketvalue) 
&mean (log10 (Forbes.df$marketvalue)) 

•! 69$%"#&

&=19&E"879&.92"*",#J&"88&(=19*&E"879.&%#&=3(&1"8E9.&

 median (Forbes.df$marketvalue) 

 median (log10 (Forbes.df$marketvalue)) 

! 

M(x) =
1

N
x
i

N

i=1

"

! 

P(x " Mdn(x)) "
1

2
AND P(x " Mdn(x)) #

1

2



"#$%&'()*&#!$&!+! bioinformatics.ca 

M;-#!F/!M;'7-#!

MEAN 

MEDIAN 

The mean and median differ when: 

-! The data distribution is skewed (not simmetric) 

-! There are outliers (i.e. few anomalies with high values) 

"#$%&'()*&#!$&!+! bioinformatics.ca 

# Linear Scale 

hist (  log10 (Forbes.df$marketvalue),  
 col = "gray70", 
 xlab = "Log10 (Market Value)", 
 main = "Histogram of Forbes 2000",  
 breaks = 50) 

abline (v = mean (log10 (Forbes.df$marketvalue)),  
 col = "brown", lwd = 3) 

abline (v = median (log10 (Forbes.df$marketvalue)),  
 col = "royalblue", lwd = 3) 

dev.copy ( 
 device = x11,  
 file = "Forbes_HistMarketvalue_log10_MeanMdn.pdf",  
 type = "pdf") 

dev.off () 



"#$%&'()*&#!$&!+! bioinformatics.ca 

# Log10 Scale 

hist (  Forbes.df$marketvalue,  
 col = "gray70", 
 xlab = "Market Value", 
 main = "Histogram of Forbes 2000",  
 breaks = 50) 

abline (v = mean (Forbes.df$marketvalue),  
 col = "brown", lwd = 3) 

abline (v = median (Forbes.df$marketvalue),  
 col = "royalblue", lwd = 3) 

dev.copy ( 
 device = x11,  
 file = "Forbes_HistMarketvalue_MeanMdn.pdf",  
 type = "pdf") 

dev.off () 

"#$%&'()*&#!$&!+! bioinformatics.ca 

M;-#!F/!M;'7-#!

•! D.9&=19&+9"#&%)&

–! F19&$%.=*%57,(#&%.&O"8+(.=P&.>++9=*%-&

–! F19*9&"*9&8(=.&()&,9$&E"879.&

•! D.9&=19&+9$%"#&%)&

–! F19*9&+">&59&(7=8%9*.&

–! F19&$%.=*%57,(#&%.&+"*09$8>&".>++9=*%-&



"#$%&'()*&#!$&!+! bioinformatics.ca 

N9-$!-%;!);#$%-.!F-.(;!/$-*/*)/!(/;0(.!0&%G!

•! /19*9&"*9&E"879.&-87.=9*9$\&

•! L.&=19&$%.=*%57,(#&.>++9=*%-\&

&O5>&-(+2"*%#J&+9"#&"#$&+9$%"#P&

"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%7;/=!

E(-#*.;/!

•! ]7"#,89.&"*9&"#&9<=9#.%(#&()&=19&+9$%"#&

&U^&N7"#,89&O%494&+%#P&

&:_^&N7"#,89&O%494&`.=&N7"*,89PH&=19&E"879&.92"*",#J&=19&$"="&%#&:_^&"#$&a_^&

&_U^&N7"#,89&O%494&+9$%"#P&

&a_^&N7"#,89&O%494&S*$&N7"*,89PH&=19&E"879&.92"*",#J&=19&$"="&%#&a_^&"#$&:_^&

&`UU^&N7"#,89&O%494&+"<P&

•! /9&3%88&.99&1(3&=(&7.9&=19+&3%=1&&

–! =19&L]ZM&"&+9".7*9&()&.2*9"$&

–! 5(<28(=.&&

! 

P(x "Qk / q (x)) " k q



"#$%&'()*&#!$&!+! bioinformatics.ca 

"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%7;/=!

E(-#*.;/!
# 0-25-50-75-100 quantiles 

quantile (log10 (Forbes.df$marketvalue)) 

# quantile(s) at selected probability(ies) 

quantile (log10 (Forbes.df$marketvalue), prob = 0.25) 



"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%7;/=!

<3%;-'!

•! K2*9"$&.=",.,-.&J%E9&"#&%$9"&()&1(3&+7-1&=19&$"="&$%Q9*&

)*(+&=19&-9#=*"8&E"879&

"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%7;/=!

<3%;-'!

•! K="#$"*$&?9E%",(#&O.$P&

!*((=&.N7"*9&()&=19&+9"#&N7"$*",-&$%Q9*9#-9&)*(+&=19&+9"#&&

&sd (log10 (Forbes.df$marketvalue))&

•! L#=9*B]7"*,89&Z"#J9&OL]ZP&

&$%Q9*9#-9&59=399#&=19&S*$&Oa_^P&"#$&`.=&O:_^P&N7"*,89&&

 IQR (log10 (Forbes.df$marketvalue))&

! 

SD(x) =
1

N
M(x) " x

i( )
2

N

i=1

#

! 

IQR(x) =Q75 /100(x) "Q25 /100(x)



"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%4!

summary (Forbes.df) 

rank                              name                country                      category    

 Min.   :   1.0   Aareal Bank             :   1   United States :751   Banking               : 313   

 1st Qu.: 500.8   ABB Group               :   1   Japan         :316   Diversified financials: 158   

 Median :1000.5   Abbey National          :   1   United Kingdom:137   Insurance             : 112   

 Mean   :1000.5   Abbott Laboratories     :   1   Germany       : 65   Utilities             : 110   

 3rd Qu.:1500.2   Abercrombie & Fitch     :   1   France        : 63   Materials             :  97   

 Max.   :2000.0   Abertis Infraestructuras:   1   Canada        : 56   Oil & gas operations  :  90   

                  (Other)                 :1994   (Other)       :612   (Other)               :1120   

     sales            profits             assets          marketvalue     

 Min.   :  0.010   Min.   :-25.8300   Min.   :   0.270   Min.   :  0.02   

 1st Qu.:  2.018   1st Qu.:  0.0800   1st Qu.:   4.025   1st Qu.:  2.72   

 Median :  4.365   Median :  0.2000   Median :   9.345   Median :  5.15   

 Mean   :  9.697   Mean   :  0.3811   Mean   :  34.042   Mean   : 11.88   

 3rd Qu.:  9.547   3rd Qu.:  0.4400   3rd Qu.:  22.793   3rd Qu.: 10.60   

 Max.   :256.330   Max.   : 20.9600   Max.   :1264.030   Max.   :328.54   

                   NA's   :  5.0000                                       

Summary statistics 

(quantitative variables) 

"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%7;/=!Q&23.&$/!

•! '(<28(=.&"*9&"*9&7.9$&=(&%#.29-=&$%.=*%57,(#.&

–! .(!"16,#;!&"*9&+(*9&%#)(*+",E9&)(*&!()6&+&$%.=*%57,(#.&

–! <1=>&1"!&"*9&+(*9&2*"-,-"8&=(&%1;>#,+&$%.=*%57,(#.&

boxplot (log10 (Forbes.df$marketvalue)) 

Q3 
Median 

Q1 

Q1-1.5*IQR 

Q3+1.5*IQR 

Potential 

Outliers 

IQR 



"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%7;/=!Q&23.&$/!

•! L#.29-,#J&=19&2*(T="5%8%=>&$%.=*%57,(#.&()&$%Q9*9#=&

57.%#9..&-"=9J(*%9.&

`4! ?9T#9&>,1?"#0(&("4&".&2*(T=.&I&+"*09=E"879&

:4! ?*"3&5(<28(=.&5>&-"=9J(*>&

"#$%&'()*&#!$&!+! bioinformatics.ca 



"#$%&'()*&#!$&!+! bioinformatics.ca 

Forbes.df$profitability <-  
 Forbes.df$profits / Forbes.df$marketvalue 

par (omd = c (0.3, 1, 0, 1)) 

boxplot ( 
 formula = profitability ~ category,  
 data = Forbes.df,  
 varwidth = T,  
 las = 2,  
 horizontal = T) 

Creates some space on the left 

vertical border for the very long 
category labels 

The formula means:  

plot profitability split into different groups by category 

Varwidth = T makes widths proportional to number of values 

las = 2 makes labels perpendicular to axis  

Horizontal = T makes the boxplots horizontal instead of vertical 

"#$%&'()*&#!$&!+! bioinformatics.ca 

This plot is dominated  

by a few outliers 

nrow ( 
 subset ( 
 Forbes.df, 
 profitability > 0.5 | 
 profitability < - 0.5 
 ) 
) 
# 53 

nrow (Forbes.df) 
# 2000 

53 / 2000 * 100 
# it’s only 2.65% !!! 



"#$%&'()*&#!$&!+! bioinformatics.ca 

•! b9=R.&28(=&(#8>&=19&.+"889*&"*9"&59=399#&U4_&"#$&BU4_&

par (omd = c (0.3, 1, 0, 1)) 

boxplot ( 
 formula = profitability ~ category,  
 data = Forbes.df,  
 varwidth = T,  
 ylim = c (-0.5, 0.5),  
 las = 2,  
 horizontal = T) 

abline (v = 0, col = "brown", lwd = 2)&

ylim = c (-0.5, 0.5) restrict the plot area to the 

corresponding interval on the y-axis 

"#$%&'()*&#!$&!+! bioinformatics.ca 



"#$%&'()*&#!$&!+! bioinformatics.ca 

>&%?;/!@AAA!!

8%&P$-?7.7$4!57/$%7?(*&#/!

•! @88&.9-=(*.&"*9&(#&"E9*"J9&2*(T="589&O+9$%"#&c&UP&

•! K(+9&.9-=(*.&"*9&+(*9&2*(T="589&(#&"E9*"J9&

•! ?%Q9*9#=&.9-=(*.&1"E9&$%Q9*9#=&.2*9"$.&

•! ?%Q9*9#=&.9-=(*.&1"E9&$%Q9*9#=&"+(7#=&()&2(=9#,"8&

(7=8%9*.&

•! /9&-"#&)(88(3&72&(#&=19.9&(5.9*E",(#.M&5>&+"0%#J&+(*9&

$9="%89$&5*9"0$(3#.&

–! ;4J4H&%.&=19*9&"&$%Q9*9#=&$%.=*%57,(#&5>&-(7#=*>&3%=1%#&.29-%T-&

.9-=(*.\&

"#$%&'()*&#!$&!+! bioinformatics.ca 



"#$%&'()*&#!$&!+! bioinformatics.ca 

•! K(+9&=*(7589&%#&d"2"#&"#$&e9*+"#>[&
&O*9+9+59*&=1%.&3".&:UUV&"#$&#(=&:U`UP&

Top 6 

countries  

(in 2004) 

This is an example of hypothesis generation: 

Banks are more troubled in Japan and Germany than in other developed countries 

"#$%&'()*&#!$&!+! bioinformatics.ca 

top6countries.chv <- c ("United States", "Canada",  

  "United Kingdom", "Germany", "France", "Japan") 

Forbes_bktopc.df <- subset ( 

 Forbes.df,  

 category == "Banking" & country %in% top6countries.chv) 

Forbes_bktopc.df$country <- factor (Forbes_bktopc.df$country) 

par (omd = c (0.1, 1, 0, 1)) 

boxplot ( 

 formula = profitability ~ country,  

 data = Forbes_bktopc.df,  

 las = 2, horizontal = T, varwidth = T) 

abline (v = 0, col = "brown", lwd = 2) 



"#$%&'()*&#!$&!+! bioinformatics.ca 

<$-*/*)-.!<(DD-%4!

summary (Forbes.df) 

rank                              name                country                      category    

 Min.   :   1.0   Aareal Bank             :   1   United States :751   Banking               : 313   

 1st Qu.: 500.8   ABB Group               :   1   Japan         :316   Diversified financials: 158   

 Median :1000.5   Abbey National          :   1   United Kingdom:137   Insurance             : 112   

 Mean   :1000.5   Abbott Laboratories     :   1   Germany       : 65   Utilities             : 110   

 3rd Qu.:1500.2   Abercrombie & Fitch     :   1   France        : 63   Materials             :  97   

 Max.   :2000.0   Abertis Infraestructuras:   1   Canada        : 56   Oil & gas operations  :  90   

                  (Other)                 :1994   (Other)       :612   (Other)               :1120   

     sales            profits             assets          marketvalue     

 Min.   :  0.010   Min.   :-25.8300   Min.   :   0.270   Min.   :  0.02   

 1st Qu.:  2.018   1st Qu.:  0.0800   1st Qu.:   4.025   1st Qu.:  2.72   

 Median :  4.365   Median :  0.2000   Median :   9.345   Median :  5.15   

 Mean   :  9.697   Mean   :  0.3811   Mean   :  34.042   Mean   : 11.88   

 3rd Qu.:  9.547   3rd Qu.:  0.4400   3rd Qu.:  22.793   3rd Qu.: 10.60   

 Max.   :256.330   Max.   : 20.9600   Max.   :1264.030   Max.   :328.54   

                   NA's   :  5.0000                                       

Counts  

(categorical variables) 
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Q-%3.&$!

•! !"#&59&7.9$&=(&J*"21%-"88>&%#.29-=&=19&$%.=*%57,(#&&

&()&%#"+61,(%#&&E"*%"589.&

–! C(*&9<"+289M&89=R.&28(=&=19&#7+59*&()&-(+2"#%9.&%#&=19&

C(*59.:UUU&)(*&=19&=(2&:_&-(7#=*%9. 

Top25countries.tab <-  
 sort (table (Forbes.df$country), decreasing = T)[1: 25] 

par (omd = c (0.2, 1, 0, 1)) 

barplot ( 
 sort (Top25countries.tab, decreasing = F),  
 las = 2, horiz = T) 
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$%.=*%57,(#.&5>&

-"=9J(*%9.&

U.S. 

U.K. 

Japan 

Germany 
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top4countries.chv <- c ( 

 "United States", "United Kingdom", "Germany", "Japan") 

Forbes_top4c.df <- subset ( 

 Forbes.df,  

 country %in% top4countries.chv) 

Forbes_top4c.df$country <- factor (Forbes_top4c.df$country) 

Forbes_top4c.tab <- table ( 

 Forbes_top4c.df[, c ("country", "category")]) 

par (omd = c (0.3, 1, 0, 1)) 

barplot ( 

 Forbes_top4c.tab,  

 beside = T,  

 horiz = T, las = 2,  

 col = c ("black", "white", "red", "royalblue")) 

"#$%&'()*&#!$&!+! bioinformatics.ca 

+;.-*&#/!?;$R;;#!E(-#*$-*F;!H-%7-?.;/!

<)-S;%3.&$/!-#'!:&%%;.-*&#!

•! /9&#(3&9<28(*9&*98",(#.&59=399#&N7"#,=",E9&E"*%"589.&

•! /9&.="*=&5>&8((0%#J&"=&2"%*.&()&E"*%"589.&"=&"&,+9&

`4! A*(T=.&"#$&6"*09=&f"879&

:4! K"89.&"#$&6"*09=&f"879&
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•! '9)(*9&2*(-99$%#J&39&-19-0&1(3&+"#>&g@&E"879.&39&1"E9&"#$&39&

J9=&*%$&()&=19&-(**9.2(#$%#J&*(3.&O%494&-(+2"#%9.P&

notna.ix <- which (!is.na (Forbes.df$profits)) 

length (notna.ix) / nrow (Forbes.df) 

# 0.9975 

Forbes_nna.df <- Forbes.df[notna.ix, ] 
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<)-S;%3.&$=!8%&P$/!-#'!M-%T;$!H-.(;!!

plot ( data = Forbes_nna.df,  
 marketvalue ~ profits, 

  main = "All Forbes Companies", 
  xlab = "Profits", 
  ylab = "Market value", 
  pch = 19, cex = 0.25) 
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d = rank 
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covariance 
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•! F19&E"*%"589.&.99+&=(&59&%#&=19&

."+9&.-"89&

•! F19*9&"*9&(7=8%9*.&

!&A*9)9*&K29"*+"#&

•! A9"*.(#H&U4__&

•! <3;-%D-#=!AVWX!

cor (Forbes_nna.df$marketvalue, Forbes_nna.df$profits, method = "spearman") 
cor (Forbes_nna.df$marketvalue, Forbes_nna.df$profits, method = "pearson") 
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•! F19&.-"G9*28(=&%.&+(*9&%#.%J1h78&319#&5(=1&E"*%"589.&"*9&%#&8(JB.-"89&

Linear Log10-Log10 

Pearson:  0.64 

Spearman:  0.53 

Pearson:  0.56 

Spearman:  0.53 
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•! L)&39&3"#=&=(&E%.7"8%W9&"88&

-(**98",(#&2"G9*#.&

&39&-"#&J9#9*"=9&"&

-(**98",(#&+"=*%<&&

&"#$&E%.7"8%W9&%=&7.%#J&"&

9;-$LD-3!

1 0 

Observations: 

•! Market value is correlated to 
Profits, Sales and Assets (in the 

order) 
•! Sales and Assets are more 

correlated to each other and to 

Market value than to Profits 
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cor_sp.mx <- cor ( 

 Forbes_nna.df[, c ("marketvalue", "assets", "sales", "profits")],  

 method = "spearman") 

par (omd = c (0.1, 0.9, 0.1, 0.9)) 

# set color range for heat.colors () 

# (color generation function) 

# * 1     = red 

# * tot.n = white  

#   (the larger tot.n the higher the number of intermediate hues) 

tot.n <- 50 

max.n <- round (tot.n - max (cor_sp.mx) * (tot.n - 1)) 

min.n <- round (tot.n - min (cor_sp.mx) * (tot.n - 1)) 

# col: from min to max 

# scale: not needed when handling corr values (1-0 range) 

heatmap ( 

 cor_sp.mx,  

 col = heat.colors (n = tot.n)[min.n: max.n],  

 scale = "none") 
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http://en.wikipedia.org/wiki/Correlation_and_dependence 

•! Pearson correlation for linear and non-linear dependence 

NA  
(div by 0) 
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5;3;#';#);!Q;4&#'!U7#;-%7$4!

http://en.wikipedia.org/wiki/Correlation_and_dependence 

•! Correlation is incapable of detecting non-linear patterns of 

dependence 

•! Other statistics should be used in such cases 
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Control 

Colon 

Cancer 
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