BIOL 2060 PROBLEM SET 2

1. For each data set below, determine each of the following by hand using a simple non-programmable calculator . Note that during your tests and exams you will only be allowed to use a simple non-programmable calculator so you must know how to do these kinds of calculations with it.

    data set 1
      data set 2
        data set 3
       data set 4

1

14.1

398.1
 
 61.32




3

16.3

-20.2

-21.10

6

19.5

  31.6

    1.00

8

18.4

-81.4

    1.00

          

10

26.5

-92.1

    1.00


2. Use SAS to estimate all the quantities in question 1) above for each of the four data sets

ANSWERS 1 and 2

a) n

5

5

5

5

b)
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28

94.8

236

43.22
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210

1885.86
174998.58
4208.352

f) median
6

18.4

-20.2

1.00

g) mean
5.6

18.96

47.2

8.644

h) s2

13.3

22.04

40964.8
958.69

i) s

3.6

4.69

202.4

30.963

j) CV

65.1

24.76

428.81

358.199

For  SAS you could set up each data set and run a separate program  running proc univariate for each question as follows:

(you could then just enter the different data sets and run them separately).

DATA SET1;

INPUT  X;

DATALINES;

1

3

6

8

10

;

PROC UNIVARIATE;

RUN;

Here is the output for the first data set.

	The SAS System


The UNIVARIATE Procedure 

Variable: X 

	Moments

	N
	5
	Sum Weights
	5

	Mean
	5.6
	Sum Observations
	28

	Std Deviation
	3.64691651
	Variance
	13.3

	Skewness
	-0.1360713
	Kurtosis
	-1.6298264

	Uncorrected SS
	210
	Corrected SS
	53.2

	Coeff Variation
	65.123509
	Std Error Mean
	1.63095064


	Basic Statistical Measures

	Location
	Variability

	Mean
	5.600000
	Std Deviation
	3.64692

	Median
	6.000000
	Variance
	13.30000

	Mode
	.
	Range
	9.00000

	
	
	Interquartile Range
	5.00000


	Tests for Location: Mu0=0

	Test
	Statistic
	p Value

	Student's t
	t
	3.43358
	Pr > |t|
	0.0264

	Sign
	M
	2.5
	Pr >= |M|
	0.0625

	Signed Rank
	S
	7.5
	Pr >= |S|
	0.0625


	Quantiles (Definition 5)

	Quantile
	Estimate

	100% Max
	10

	99%
	10

	95%
	10

	90%
	10

	75% Q3
	8

	50% Median
	6

	25% Q1
	3

	10%
	1

	5%
	1

	1%
	1

	0% Min
	1


3. The number of fin rays varies within some species of fish. Here are the number of fin rays from a random sample of two fish species:

a) Fish species A:  9, 11, 7, 8, 12, 5, 8, 10, 11, 8, 10

b) Fish species B:  23, 34, 21, 17, 20, 19, 24, 25, 18, 29

For each fish species, estimate the mean, variance, standard deviation, median, 1st quartile, 3rd , and interquartile range. Do this first by hand (with calculator) and using SAS.




Fish spA

Fish spB

a) n

 
11


10

b) median

9.0


22.0

c) mean

9.0


23.0

d) s2


4.2


28.0

e) s


2.05


5.3

f) Q1


8.0


19.0

g) Q3


11.0


25.0

h) IQR


3.0


6.0

Species A sorted   n = 11
5
7
8
8
8___
9
10
10
11
11
12
                      Q1                                M                                 Q3

Species B sorted n = 10             M=(21+23)/2 = 22

        17
18
19
20
21
23
24
25
29
34
                                   Q1                           M                           Q3
To run on SAS again just use proc univariate for each fish species.

DATA fishA;

INPUT  fin;

DATALINES;

 9

11

7

8

12

5

8

10

11 

8

10

;

PROC UNIVARIATE;

RUN;
	The SAS System


The UNIVARIATE Procedure 

Variable: fin 

	Moments

	N
	11
	Sum Weights
	11

	Mean
	9
	Sum Observations
	99

	Std Deviation
	2.04939015
	Variance
	4.2

	Skewness
	-0.4259881
	Kurtosis
	-0.1133787

	Uncorrected SS
	933
	Corrected SS
	42

	Coeff Variation
	22.7710017
	Std Error Mean
	0.61791438


	Basic Statistical Measures

	Location
	Variability

	Mean
	9.000000
	Std Deviation
	2.04939

	Median
	9.000000
	Variance
	4.20000

	Mode
	8.000000
	Range
	7.00000

	
	
	Interquartile Range
	3.00000


	Tests for Location: Mu0=0

	Test
	Statistic
	p Value

	Student's t
	t
	14.56512
	Pr > |t|
	<.0001

	Sign
	M
	5.5
	Pr >= |M|
	0.0010

	Signed Rank
	S
	33
	Pr >= |S|
	0.0010


	Quantiles (Definition 5)


4) We often manipulate or transform data in various ways. Explore the effects of the following transformations using the data from fish species A in question 3 above.

Explore the kinds of effects the transformation has on :

the mean, and standard deviation of the sample.

a) add 5 to each data point

b) multiply each data point by 10

c) take the square root of each data point 

d) take the log base 10 of each number



Mean

s

s2

raw data
9.0

2.05

4.2

data + 5
14.0

2.05

4.2

data x 10
90

20.5

420

squareroot
2.98

0.355

0.126

log10 

0.94

0.108

0.012

to do this on SAS use the program above but insert the appropriate arithmetic operation as follows for the first example:

DATA fishA;

INPUT  fin;

Fin5 = fin+5;

DATALINES;

 9

11

7

8

12

5

8

10

11 

8

10

;

PROC UNIVARIATE;

RUN;
5) Here is a small random sample of the yearly income of Canadians:

$18,000   $21,000  $195,000  $38,000   $22,000

Estimate both the mean and median yearly income of Canadians.

Which statistic would you consider to be better indicator of yearly income and why?

mean = $58,800 Median = $22,000

the median would seem to be more representative of the yearly income as opposed to the mean which is unduly influenced by the outlying salary of $195,000.

6) You obtain a random sample of wing span of monarch butterflies. Plot a histogram to of these data, and plot the cumulative frequency distribution.

Here's the sas program that should do the job.

data butter;

input wing @@;

cards;

49.51 48.98 51.48 47.27 52.01 47.73 49.22 49.27 50.84 49.84 48.00 51.99

47.63 50.63 53.88 46.96 49.54 49.06 48.14 53.72 53.16 51.48 48.63 51.93

51.52 49.24 49.00 50.98 48.81 50.27 49.60 52.51 51.68 52.69 51.63 50.28

52.12 51.61 49.76 49.20 50.60 50.92 49.26 50.59 47.35 51.83 50.34 48.64

47.31 52.59 52.22 50.14 49.17 50.09 48.41 50.89 48.97 51.99 49.25 50.58

49.34 48.55 50.58 52.05 54.82 50.73 52.95 49.34 50.65 50.41 47.89 50.91

50.00 48.99 43.62 50.29 49.17 48.15 52.18 50.28 49.26 51.61 44.90 52.02

50.21 51.63 48.93 51.50 51.45 54.92 52.58 51.43 52.36 51.37 50.41 48.77

49.92 50.43 51.89 49.91 49.41 50.05 50.96 48.88 49.35 47.49 50.31 49.20

49.77 50.88 52.08 50.36 51.29 46.47 48.82 49.71 50.35 50.10 51.72 48.58

53.22 50.76 52.99 50.21 49.58 50.79 46.63 51.67 49.21 51.50 52.79 47.57

49.06 47.81 48.26 52.31 47.61 52.51 51.99 48.92 45.94 54.09 49.23 53.81

52.21 45.66 52.90 51.35 51.57 52.37 50.22 45.11 50.66 49.22 49.22 50.55

50.17 50.12 48.16 53.22 49.92 50.96 52.01 51.45 48.42 48.35 55.35 47.45

49.66 49.71 52.51 49.18 53.85 51.77 55.18 51.59 53.56 50.40 52.31 51.36

48.34 48.39 47.76 48.78 52.65 50.91 46.22 50.47 47.14 47.23 49.24 51.58

50.08 51.94 50.99 45.98 48.35 45.82 49.79 50.54

PROC UNIVARIATE;

HISTOGRAM / VSCALE = COUNT;

PROC UNIVARIATE;

cdf wing;

RUN;
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7) You categorize the hair colour of a random sample of individuals on the planet Xenophobia, where hair-colour is coded as follows:

1 = Purple; 2 = Orange; 3 = Magenta; 4 = Yellow; 5 = Green, 0=Hairless.

The data follow:

1 4 2 1 1 3 1 2 1 1 5 0 1 3 2 3 1 4 2 1 2 2 1 1 0 0 1 3 1 0 1 0 2 1 0 3 3

2 1 0 3 3 2 0 2 2 1 1 1 2 0 1 2 2 0 0 1 0 1 3 1 1 1 0 0 2 2 1 1 0 2 2 2 4

1 0 4 1 2 1 3 3 2 4 0 3 0 0 1 5 1 3 4 2 3 1 2 2 2 2 2 4 1 2 4 1 2 3 1 2 2

1 2 0 0 0 5 2 3 2 2 2 0 1 4 1 3 0 3 1 1 1 3 1 2 0 3 0 2 2 1 3 4 1 1 0 1 2

2 2 2 0 4 4 4 2 2 1 3 0 1 2 1 0 4 3 4 1 1 1 2 1 2 1 2 4 4 1 0 1 0 3 1 1 1

5 3 2 1 2 0 3 0 0 2 3 1 4 4 5

Using SAS convert the data to the actual hair colours above and then plot a frequency distribution of the data.

HERES THE SAS PROGRAM

data xenophob;

input colr @@;

if colr =0 then hair = 'Hairless';

if colr =1 then hair = 'Purple';

if colr =2 then hair = 'Orange';

if colr =3 then hair = 'Magenta';

if colr =4 then hair = 'Yellow';

if colr =5 then hair = 'Green';

cards;

1 4 2 1 1 3 1 2 1 1 5 0 1 3 2 3 1 4 2 1 2 2 1 1 0 0 1 3 1 0 1 0 2 1 0 3 3

2 1 0 3 3 2 0 2 2 1 1 1 2 0 1 2 2 0 0 1 0 1 3 1 1 1 0 0 2 2 1 1 0 2 2 2 4

1 0 4 1 2 1 3 3 2 4 0 3 0 0 1 5 1 3 4 2 3 1 2 2 2 2 2 4 1 2 4 1 2 3 1 2 2

1 2 0 0 0 5 2 3 2 2 2 0 1 4 1 3 0 3 1 1 1 3 1 2 0 3 0 2 2 1 3 4 1 1 0 1 2

2 2 2 0 4 4 4 2 2 1 3 0 1 2 1 0 4 3 4 1 1 1 2 1 2 1 2 4 4 1 0 1 0 3 1 1 1

5 3 2 1 2 0 3 0 0 2 3 1 4 4 5

;

 PROC FREQ;

TABLES hair / PLOTS=FREQPLOT;

RUN;

[image: image4.png]Frequency

80

60

40

2

Distribution of hair

Green

Hairless

Magenta

hair

Orangs

Purple

Yellow.





_1409213286.unknown

_1409213303.unknown

_1409213276.unknown

