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[Partially seen] Quiz
Preliminary background information:

Data are available on national track records for various distances held by 
women from 55 different countries (as they stood at the start of the 
1984 Los Angeles Olympics).  The distances are, in metres, 100, 
200, 400, 800, 1500, 3000 and marathon.

A small sample of the data is given below:
> womentrackrecords[1:4,]; womentrackrecords[53:55,]

X100m X200m X400m X800m X1500m X3000m marathon
argentin 11.61 22.94 54.50  2.15   4.43   9.79   178.52
australi 11.20 22.35 51.08  1.98   4.13   9.08   152.37
austria  11.43 23.09 50.62  1.99   4.22   9.34   159.37
belgium  11.41 23.04 52.00  2.00   4.14   8.88   157.85
..................         

usa      10.79 21.83 50.62  1.96   3.95   8.50   142.72
ussr     11.06 22.19 49.19  1.89   3.87   8.45   151.22
wsamoa   12.74 25.85 58.73  2.33   5.81  13.04   306.00

Q1: What units are the data in?
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> options(digits=3)
> wtr<-womentrackrecords
> wtrcov.pc<-princomp(wtr)
> summary(wtrcov.pc)
Importance of components:

Comp.1 Comp.2 Comp.3 Comp.4
St dev   30.231 1.994  0.559  0.336
Prop Var  0.995 0.004  0.000  0.000
Cum Prop  0.995 0.9995 0.9998 0.9999

> wtrcorr.pc<-princomp(wtr,cor=T)       
> summary(wtrcorr.pc)
Importance of components:

Comp.1 Comp.2 Comp.3 Comp.4      
St dev   2.409  0.808  0.547  0.354
Prop Var 0.829  0.093  0.042  0.017         
Cum Prop 0.829  0.922  0.965  0.983

Q4:What other 
information would 
be useful?

Q2: Is the PCA better 
with covariance or 
correlations?

Q3: Why?
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> options(digits=2)
> diag(var(wtr))

X100m   X200m   X400m   X800m   X1500m  X3000m marathon 
0.204   1.234   7.173   0.012   0.111   0.680  925.957 

> sqrt(diag(var(wtr)))
X100m   X200m   X400m   X800m  X1500m  X3000m marathon 
0.45   1.11    2.68    0.11   0.33    0.82    30.43 

Q6: In what units are the variances?

Q5: covariance or correlation?

Q7: would it be better to convert all 
measurements to the same units?

Q8: Why?
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> summary(wtrcorr.pc)

Importance of components:

Comp.1 Comp.2 Comp.3 Comp.4 Comp.5 Comp.6 Comp.7

St dev     2.41  0.808  0.548  0.354 0.2320 0.1976 0.1498

Prop Var   0.83  0.093  0.043  0.018 0.0077 0.0056 0.0032

Cum Prop   0.83  0.923  0.966  0.984 0.9912 0.9968 1.0000

Q9: how many components ?

Q10: what would be useful to answer this ?
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> plot(wtrcorr.pc)

>

Q11: useful?
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Q12: What would be preferable?
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> screeplot(wtr)

Q13: correct?

Q14: why not?

Scree plot of variances
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> screeplot(wtr,cor=T)

> 

Q15: How many components?

Scree plot of variances
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Comp.1 Comp.2 Comp.3 Comp.4 

St dev  2.41  0.808  0.548  0.354

Prp Var 0.83  0.093  0.043  0.018

Cum Prp 0.83  0.923  0.966  0.984
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> print(wtrcorr.pc$loadings, digits=2)

Loadings:

Comp.1 Comp.2 Comp.3 Comp.4

X100m    -0.37   0.49   0.29  -0.32

X200m    -0.37   0.54   0.23

X400m    -0.38   0.25  -0.52   0.35

X800m    -0.38  -0.16  -0.58

X1500m   -0.39  -0.36         -0.43

X3000m   -0.39  -0.35   0.15  -0.36

marathon -0.37  -0.37   0.48   0.67

Q16: Is greater weight given on PC1 to 
sprints or the longer distance races?

Interpretation of components
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> print(wtrcorr.pc$loadings, digits=2)

Loadings:

Comp.1

X100m    -0.37

X200m    -0.37

X400m    -0.38

X800m    -0.38

X1500m   -0.39

X3000m   -0.39

marathon -0.37

Q17: What does the 
first PC measure?

Q18: Are high scores on 
the first PC achieved by 
countries with fast or 
slow runners?

Q19: In a scatter plot of scores with 
the first PC as the horizontal axis 
will points on the left hand side 
represent countries with slow or 
fast runners?
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> print(wtrcorr.pc$loadings, digits=2)

Loadings:

Comp.2   

X100m      0.49

X200m      0.54

X400m      0.25

X800m     -0.16

X1500m    -0.36

X3000m    -0.35

marathon  -0.37

Q20: What does the 
second PC measure?

Q21: Are high scores on PC2 
achieved by countries with fast 
sprinters and slow long distance 
runners or vice versa?

Q22: In a scatter plot of scores with 
the second PC as the vertical axis will 
points at the top represent countries 
with fast or slow long distance 
runners ?
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> print(wtrcorr.pc$loadings, digits=2)

Loadings:

Comp.3  

X100m      0.29   

X200m      0.23

X400m     -0.52    

X800m     -0.58

X1500m    

X3000m     0.15   

marathon   0.48    

Q23: What does the 
third PC measure?

Q24: Are high scores on PC3 
achieved by countries with fast or 
slow middle distance runners?

Q25: In a scatter plot of scores with 
the third PC as the vertical axis will 
points at the top represent countries 
with fast or slow sprinters and long 
distance runners ?
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Q26: Which countries 
have the slowest 
runners on average?
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Score plot of PC2 vs PC1 (92% of variation)
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Q27: Which countries 
have the slowest 
runners on average?

Q28:What is the 
difference between 
Western Samoa & 
the Cook Islands?-8 -6 -4 -2 0 2 4
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Score plot of PC2 vs PC1 (92% of variation)

wtrcorr.pc$scores[, 1]
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Q29: Which countries 
have the fastest 
runners on average?
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Score plot of PC2 vs PC1 (92% of variation)
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Q30: How can you 
describe the runners 
of the DPR Korea?
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Score plot of PC2 vs PC1 (92% of variation)
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Q31: What is the 
difference between 
the runners in 
Western Samoa & 
DPR Korea ?

Q32: In what way 
are the runners of  
Western Samoa & 
DPR Korea similar?
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Score plot of PC3 vs PC2 (14% of variation)
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1 Q33: What is distinctive 
about the runners of 
Costa Rica?
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Score plot of PC2 vs PC1 (92% of variation)
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> 
wtrcorr.pc$scores[c(19,53,54),]

Comp.1 Comp.2 Comp.3 

gdr     3.5  -1.21   0.53 

usa     3.4  -0.69  -0.38 

ussr    3.5  -0.25   0.65

Q34: What are 
the differences 
between the 
USA, USSR & 
GDR?

wtr[c(19,53,54),]
X100m X200m X400m X800m X1500m X3000m marathon

gdr     11    22    48   1.9    4.0    8.8      158
usa     11    22    51   2.0    4.0    8.5      143
ussr    11    22    49   1.9    3.9    8.4      151


