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swiss

> str(swiss) # structure of the swiss dataset

## 'data.frame':    47 obs. of  6 variables:

##  $ Fertility       : num  80.2 83.1 92.5 85.8 76.9 76.1 83.8 92.4 82.4 82.9 

...

##  $ Agriculture     : num  17 45.1 39.7 36.5 43.5 35.3 70.2 67.8 53.3 45.2 ...

##  $ Examination     : int  15 6 5 12 17 9 16 14 12 16 ...

##  $ Education       : int  12 9 5 7 15 7 7 8 7 13 ...

##  $ Catholic        : num  9.96 84.84 93.4 33.77 5.16 ...

##  $ Infant.Mortality: num  22.2 22.2 20.2 20.3 20.6 26.6 23.6 24.9 21 24.4 ...

> pairs(swiss) # scatter plot matrix for the swiss dataset





Fertility Education

# raw plot

> plot(swiss$Fertility, swiss$Education)





# add a title and axis labels

> plot(swiss$Fertility, swiss$Education, xlab="Fertility", ylab="Education", 

main="Education vs Fertility (by province), Switzerland, 1888", las=1)

# add the line of best fit (in red)

> abline(lm(swiss$Education~swiss$Fertility), col="red", lwd=2.5) 

# add the smoothing lowess curve (in blue)

> lines(lowess(swiss$Fertility,swiss$Education), col="blue", lwd=2.5) 

# add a legend

> legend(75,50, c("Best Fit","Lowess"), lty=c(1,1), lwd=c(2.5,2.5),

col=c("red","blue")) 





> plot(swiss$Education, xlab="Province", ylab="Education", main="Education by 

Province, Switzerland, 1888", las=1)

> abline(lm(swiss$Education~row(swiss)[,1]), col="red", lwd=2.5) 

> lines(swiss$Education)

> lines(lowess(row(swiss)[,1],swiss$Education), col="blue", lwd=2.5) 

> legend(5,52, c("Best Fit","Lowess"), lty=c(1,1), lwd=c(2.5,2.5),

col=c("red","blue")) 
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Education

## Histogram/Bar Charts

> hist(swiss$Education)   # default number of bins

> hist(swiss$Education, breaks=10)   # with 10 bins

> hist(swiss$Education, breaks=20)   # with 20 bins









> hist(swiss$Education, freq=FALSE, xlab="Education",main="Education Distribution, 

by Province, Switzerland, 1888", col="firebrick1", ylim=c(0,0.15))

> curve(dgamma(x,shape=mean(swiss$Education)),add=TRUE, col="darkblue", lwd=4) 

> curve(dexp(x,rate=1/mean(swiss$Education)),add=TRUE, col="black", lwd=4) 

> curve(dnorm(x,mean=mean(swiss$Education),sd=sd(swiss$Education)), add=TRUE, 

col="green3", lwd=4) 

> legend(40,0.05, c("Gamma","Exponential","Normal"), lty=c(1,1), lwd=c(4,4),

col=c("darkblue","black", "green3")) 





> hist(swiss$Education, breaks=10, freq=FALSE, xlab="Education",

main="Education Distribution, by Province, Switzerland, 1888", 

col="firebrick1", ylim=c(0,0.15))

> curve(dgamma(x,shape=mean(swiss$Education)),add=TRUE, col="darkblue", lwd=4)

> curve(dexp(x,rate=1/mean(swiss$Education)),add=TRUE, col="black", lwd=4)

> curve(dnorm(x,mean=mean(swiss$Education),sd=sd(swiss$Education)), add=TRUE, 

col="green3", lwd=4)

> legend(40,0.05, c("Gamma","Exponential","Normal"), lty=c(1,1), lwd=c(4,4),

col=c("darkblue","black", "green3")) 





> hist(swiss$Education, breaks=20, freq=FALSE, xlab="Education",

main="Education Distribution, by Province, Switzerland, 1888", 

col="firebrick1", ylim=c(0,0.15))

> curve(dgamma(x,shape=mean(swiss$Education)),add=TRUE, col="darkblue", lwd=4)

> curve(dexp(x,rate=1/mean(swiss$Education)),add=TRUE, col="black", lwd=4)

> curve(dnorm(x,mean=mean(swiss$Education),sd=sd(swiss$Education)), add=TRUE, 

col="green3", lwd=4)

> legend(40,0.05, c("Gamma","Exponential","Normal"), lty=c(1,1), lwd=c(4,4),

col=c("darkblue","black", "green3")) 







iris

> str(iris) # structure of the dataset

## 'data.frame':    150 obs. of  5 variables:

##  $ Sepal.Length: num  5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ...

##  $ Sepal.Width : num  3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...

##  $ Petal.Length: num  1.4 1.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5 ...

##  $ Petal.Width : num  0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...

##  $ Species     : Factor w/ 3 levels "setosa","versicolor",..:  1 1 1 1 1 ...

> summary(iris) # information on the distributions for each feature

##   Sepal.Length Sepal.Width Petal.Length Petal.Width

##  Min.   :4.300   Min.   :2.000   Min.   :1.000   Min.   :0.100  

##  1st Qu.:5.100   1st Qu.:2.800   1st Qu.:1.600   1st Qu.:0.300  

##  Median :5.800   Median :3.000   Median :4.350   Median :1.300  

##  Mean   :5.843   Mean   :3.057   Mean   :3.758   Mean   :1.199  

##  3rd Qu.:6.400   3rd Qu.:3.300   3rd Qu.:5.100   3rd Qu.:1.800  

##  Max.   :7.900   Max.   :4.400   Max.   :6.900   Max.   :2.500  



# information on the dataset itself

> ?iris 

# scatter plot matrix on which the lower panel has 

been removed due to redundancy

> pairs(iris[1:4], main = "Anderson's Iris Data", 

pch = 21, lower.panel=NULL,

labels=c("SL","SW","PL","PW"), font.labels=2, 

cex.labels=4.5) 





swiss

## Iris 1

> plot(iris$Sepal.Length, iris$Sepal.Width, xlab="Sepal Length", 

ylab="Sepal Width", main="Sepal Width vs Sepal Length, Anderson's Iris

Dataset", las=1, bg=c("yellow","black","green")[unclass(iris$Species)])

> abline(lm(iris$Sepal.Width~iris$Sepal.Length), col="red", lwd=2.5) 

> lines(lowess(iris$Sepal.Length,iris$Sepal.Width), col="blue", lwd=2.5) 

> legend(7,4.35, c("Best Fit","Lowess"), lty=c(1,1), lwd=c(2.5,2.5),

col=c("red","blue")) 





## Iris 2

> plot(iris$Sepal.Length, iris$Petal.Length, xlab="Sepal Length", 

ylab="Petal Length", main="Sepal Width vs Petal Length, Anderson's Iris

Dataset", las=1)

> abline(lm(iris$Petal.Length~iris$Sepal.Length), col="red", lwd=2.5) 

> lines(lowess(iris$Sepal.Length,iris$Petal.Length), col="blue", lwd=2.5) 

> legend(7,4.35, c("Best Fit","Lowess"), lty=c(1,1), lwd=c(2.5,2.5),

col=c("red","blue")) 





## Iris 3

> plot(iris$Sepal.Length, iris$Petal.Length, xlab="Sepal Length", 

ylab="Petal Length", main="Sepal Width vs Petal Length, Anderson's Iris 

Dataset", xlim=c(0,8), ylim=c(0,8), las=1)

> abline(lm(iris$Petal.Length~iris$Sepal.Length), col="red", lwd=2.5) 

> lines(lowess(iris$Sepal.Length,iris$Petal.Length), col="blue", lwd=2.5) 

> legend(2,7, c("Best Fit","Lowess"), lty=c(1,1), lwd=c(2.5,2.5),

col=c("red","blue")) 





# colour each observation differently according to its species

> plot(iris$Sepal.Length, iris$Sepal.Width, pch=21, 

bg=c("red","green3","blue")[unclass(iris$Species)], 

main="Anderson's Iris Data -- Sepal Length vs. Sepal 

Width")





pairs

# scatterplot matrix with species membership

> pairs(iris[1:4], main = "Anderson's Iris Data", pch = 21, 

bg = c("red", "green3", "blue")[unclass(iris$Species)], 

lower.panel=NULL, labels=c("SL","SW","PL","PW"), 

font.labels=2, cex.labels=4.5)
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iris

> hist(iris$Sepal.Length, freq=FALSE,

xlab="Sepal.Length",

main="Sepal.Length Distribution", 

col="firebrick1", 

ylim=c(0,0.15))





# what happens if we replace freq=FALSE with freq=TRUE?

# Another feature

> hist(iris$Sepal.Width, freq=FALSE, 

xlab="Sepal.Width",

main="Sepal.Width Distribution", 

col="firebrick1", 

ylim=c(0,0.15))





scatterhist

> ds = iris

> with(ds, scatterhist(iris$Sepal.Length, iris$Sepal.Width, 

xlab="Sepal.Length", ylab="Sepal.Width"))





# import the data 

> can.2011=read.csv("../Data/Canada2011.csv", head=TRUE)



# take a look at the structure of the data 

> str(can.2011)

## 'data.frame':    147 obs. of  12 variables:

##  $ Geographic.code : int  1 5 10 15 105 110 205 210 215 220 ...

##  $ Geographic.name : Factor w/ 147 levels "Abbotsford - Mission",..

##  $ Province              : Factor w/ 12 levels "AB","BC","MB",..: 5 5 5 5 ...

##  $ Region                : Factor w/ 6 levels "Atlantic","British Columbia"

##  $ Type                  : Factor w/ 2 levels "CA","CMA": 2 1 1 1 1 1 2 ...

##  $ pop_2011              : int  196966 10871 13725 27202 64487 16488 ...

##  $ log_pop_2011          : num  5.29 4.04 4.14 4.43 4.81 ...

##  $ pop_rank_2011         : int  20 147 128 94 52 120 13 97 67 78 ...

##  $ priv_dwell_2011       : int  84542 4601 6134 11697 28864 7323 ... 

##  $ occ_private_dwell_2011: int  78960 4218 5723 11110 26192 19492 15256 ...

##  $ occ_rate_2011         : num  0.934 0.917 0.933 0.95 0.907 ...

##  $ med_total_income_2011 : int  33420 24700 26920 27430 30110 ...



# provide a distribution information for features 3 to 12, allowing for up to 13 

factors in the categorical distributions 

> summary(can.2011[,3:12], maxsum=13)

##  Province              Region    Type        pop_2011      

##  AB:18    Atlantic        :18   CA :114   Min.   :  10871  

##  BC:25    British Columbia:25   CMA: 33   1st Qu.:  18429  

##  MB: 5    North           : 2             Median :  40077  

##  NB: 7    Ontario         :43             Mean   : 186632  

##  NL: 4    Prairies        :31             3rd Qu.:  98388  

##  NS: 5    Quebec          :28             Max.   :5583064  

##  NW: 1                                                     

##  ON:43                                                     

etc.

> pairs(can.2011[,c(7,9,10,11,12)])





> radius.med.income.2011<-sqrt(can.2011$med_total_income_2011/pi)

> symbols(can.2011$log_pop_2011, can.2011$occ_rate_2011,

circles=radius.med.income.2011, inches=0.45, fg="white", bg="red",

xlab="Population (log)", ylab="Occupancy Rate")

> title("Total Median Income, by CMA and CA (2011)")





> symbols(can.2011$log_pop_2011, can.2011$occ_rate_2011, 

circles=radius.med.income.2011, inches=0.25, fg="white", bg="red", 

xlab="Population (log)", ylab="Occupancy Rate")

> title("Total Median Income, by CMA and CA (2011)")





> symbols(can.2011$log_pop_2011, can.2011$occ_rate_2011, 

circles=radius.med.income.2011, inches=0.15, fg="white", 

bg=c("red","blue","black","green","yellow","violet")[can.2011$Region], 

xlab="Population (log)", ylab="Occupancy Rate")

> title("Total Median Income, by CMA and CA (2011)")





> can.2011.CMA=read.csv("../Data/Canada2011_CMA.csv", head=TRUE)

> radius.med.income.2011.CMA<-sqrt(can.2011.CMA$med_total_income_2011/pi)

> symbols(can.2011.CMA$log_pop_2011, can.2011.CMA$med_unemployment_2011, 

circles=radius.med.income.2011.CMA, inches=0.25, fg="white", 

bg=c("red","blue","gray","green","yellow")[can.2011.CMA$Region], 

ylab="Population (log)", xlab="Unemployment Rate")

> title("Total Median Income, by CMA (2011)")

> text(can.2011.CMA$log_pop_2011, can.2011.CMA$med_unemployment_2011,

can.2011.CMA$Geographic.code, cex=0.5)





> radius.pop.rank.2011.CMA<-sqrt(can.2011.CMA$pop_rank_2011/pi)

> symbols(can.2011.CMA$med_total_income_2011, can.2011.CMA$med_unemployment_2011, 

circles=radius.pop.rank.2011.CMA, inches=0.25, fg="white", 

bg=c("red","blue","gray","green","yellow")[can.2011.CMA$Region], 

ylab="Median Income", xlab="Unemployment Rate")

> title("Population Rank, by CMA and CA (2011)")

> text(can.2011.CMA$med_total_income_2011, can.2011.CMA$med_unemployment_2011, 

can.2011.CMA$Geographic.code, cex=0.5)




