
Math 150 SSTTAATTIISSTTIICCAALL  DDAATTAA  AANNAALLYYSSIISS T. Lengyel 
-------------------------------------------------------------------------------------------------- 
Average monthly temperature in big cities at and around the latitude 34N and 34S  
-------------------------------------------------------------------------------------------------- 

 
 
> montevideo<-c(70, 83, 82, 78, 71, 64, 59, 58, 59, 63, 68, 74, 79) # first number is yearly avg. 
> buenosaires<-c(62, 75, 73, 69, 62, 56, 51, 50, 53, 56, 61, 66, 72) 
> adelaide<-c(61, 71, 71, 68, 63, 57, 53, 52, 53, 56, 60, 65, 68) 
> osaka<-c(61, 40, 41, 47, 58, 66, 74, 80, 84, 76, 64, 55, 45)  # … same steps for Los Angeles and Sydney 
 
> lat34<-array(c(losangeles,osaka,sydney,adelaide,buenosaires,montevideo),dim=c(13,6)) 
> lat34 
 
      [,1] [,2] [,3] [,4] [,5] [,6]  
 [1,] 66.0   61   64   61   62   70 
 [2,] 58.3   40   72   71   75   83 
 [3,] 60.1   41   73   71   73   82 
 [4,] 60.7   47   70   68   69   78 
 [5,] 63.3   58   65   63   62   71 
 [6,] 65.8   66   60   57   56   64 
 [7,] 69.7   74   55   53   51   59 
 [8,] 74.3   80   53   52   50   58 
 [9,] 75.1   84   55   53   53   59 
[10,] 73.7   76   59   56   56   63 
[11,] 69.7   64   64   60   61   68 
[12,] 63.0   55   67   65   66   74 
[13,] 58.3   45   71   68   72   79 
 
 
Draftsman’s display with goodies 
 
> lat<-lat34[2:13,] 
> dimnames(lat)<-list(NULL,c("losangeles","osaka","sydney","adelaide","buenosaires","montevideo")) 
 
> lat 
      losangeles osaka sydney adelaide buenosaires montevideo  
 [1,]       58.3    40     72       71          75         83 
 [2,]       60.1    41     73       71          73         82 
 [3,]       60.7    47     70       68          69         78 
 [4,]       63.3    58     65       63          62         71 
 [5,]       65.8    66     60       57          56         64 
 [6,]       69.7    74     55       53          51         59 
 [7,]       74.3    80     53       52          50         58 
 [8,]       75.1    84     55       53          53         59 
 [9,]       73.7    76     59       56          56         63 
[10,]       69.7    64     64       60          61         68 
[11,]       63.0    55     67       65          66         74 
[12,]       58.3    45     71       68          72         79 
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> l9pairs(lat) 
 

 
 
 
 
 
Scatter plot vs. empirical quantile-quantile plot 
 
> l9scqq(losangeles[2:13],sydney[2:13]) 
   
 please respond now   YOUR NAME =TL 
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Scatter plot with  month.abb  id’s 
 
> l9.sc.id.na(losangeles[2:13],buenosaires[2:13],z=month.abb) 

 
 
Quantile-quantile plots for all possible pairs 
 
> l9pairsqq(lat)  # sort the elements of the columns in  lat 
   # this works only for equal number of observations (here =12) 
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(i) Three best matches (on a yearly basis (and perhaps seasonwise too!))  
 
 between and  ,  
 between and ,       
 between and .      
 
 
 
(ii) For better understanding check the quantiles  below why the previous graph might be misleading 
 
 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>  for Los Angeles* 
   0%   25%   50%     75%  100%  
   58.3  60.55  64.55  70.7  75.1 
 
 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>  for Osaka  
   0%  25%  50%  75% 100%  
   40   46.5    61     74.5   84 
 
 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>  for Sydney  
   0%  25%  50%   75% 100%  
   53   58      64.5   70.25   73 
 
 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>  for Adelaide  
   0%   25%  50%  75% 100%  
   52    55.25 61.5   68   71 
 
 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>  for Buenos Aires  
   0%   25%  50%   75% 100%  
   50   55.25  61.5   69.75   75 
 
 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>  for Montevideo  
   0%  25%  50%   75% 100%  
   58   62      69.5   78.25   83 
  
(iii) Which city has the smallest range? Does it matter? 
 
 
 
(iv) Update your answer to 
 

(i) Three best matches (on a yearly basis (and perhaps seasonwise too!))  
  between             and           ,           and          ,            and 
 
We used the following definition: 
  “distance”  between cities i and j := sum of quadratic differences for the 12 (ordered) monthly averages    
 
 Los Angeles Osaka  Sydney  Adelaide  Buenos Aires  Montevideo  
 Los Angeles  0.00  1294.38  102.38    280.18        282.18      294.38 
       Osaka      1294.38     0.00  898.00    793.00        530.00     1424.00 
      Sydney       102.38   898.00    0.00    69.00         80.00      518.00 
    Adelaide       280.18   793.00   69.00     0.00         49.00      901.00 
Buenos Aires   282.18   530.00   80.00     49.00          0.00      746.00 
Montevideo   294.38  1424.00  518.00    901.00        746.00        0.00 
                                                        
* Please note that I changed the names at this point and e.g., “losangeles”   is replaced by “Los Angeles” 
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Note:   # lat, l9scqq, and l9pairsqq  are in the shared (student) directory 
 
function(x1, ...)  # code for function  l9pairsqq 
{ 
 x <- x1 
 ncol <- dim(x1)[[2]] 
 for(i in 1:ncol) 
  x[, i] <- sort(x1[, i]) 
 pairs(x, panel = function(x, y) 
 { 
  points(x, y) 
  sel <- !is.na(x) & !is.na(y) 
  x <- x[sel] 
  y <- y[sel] 
  lines(lowess(x, y), col = 4, lty = 1) 
  abline(lsfit(x, y)$coef, col = 2, lty = 3) 
 } 
 , ...) 
 a <- array(0, dim = c(ncol, ncol), dimnames = dimnames(x)) 
 row.names(a) <- dimnames(x)[[2]] 
 for(i in 1:ncol) { 
  for(j in 1:ncol) 
   a[i, j] <- sum((x[, i] - x[, j])^2) 
 } 
 for(i in 1:ncol) { 
  cat(paste("\n", ">>>>>>>>>>>>>>>>>>>>>>>>>>>>>  for", dimnames(x 
   )[[2]][i], "\n")) 
  print(quantile(x[, i])) 
 } 
 l9wait() 
 as.matrix(a) 
} 
> 


