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Table 7.1

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

STATION:       BALTIMORE

MONTH:          JULY

YEAR:              2004

LATITUDE:     39 10 N

LONGITUDE:  76 40 W

Day    MaxTemp (°F)
   MinTemp (°F)    AvgTemp (°F)    Precip (in.)    AvgWind (mph)    WindDir (degrees)

01
86

63
75

0.00
4.2

210

02
91

66
79

0.00
3.8

030

03
82

66
76

0.00
6.0

050

04
79

68
74

0.31
5.6

170


05
92

72
82

T
6.2

250

06
89

69
79

0.00
6.0

290

07
90

67
79

1.33
4.9

260

08
87

66
77

0.01
5.7

290

09
82

63
75

0.00
8.6

290

10
87

61
74

0.00
3.4

320

11
86

66
76

T
3.4

120

12
85

73
79

T
6.7

050

13
84

71
78

0.00
4.8

080

14
88

70
79

0.16
6.7

240

15
82

64
73

0.00
9.3

260

16
84

66
75

0.00
8.7

290

17
86

64
75

0.04
4.5

070

18
75

67
71

0.76
6.5

050

19
83

67
75

T
4.6

250

20
87

65
76

0.00
3.7

340

21
90

65
78

0.00
2.6

070

22
89

69
79

0.78
4.4

250

23
82

71
77

0.15
2.8

210

24
78

69
74

0.05
7.7

050

25
73

68
71

0.01         10.4

050

26
79

67
73

0.07
7.5

070

27
85

70
78

4.45
6.7

160

28
83

70
77

0.57
3.0

120

29
85

64
75

0.00
3.5

120

30
87

73
80

T
6.8

230

31
88

74
81

0.00
7.6

180

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I.  Measure of center and spread

1.  First review the terminology presented in the chapter on statistics; paying specific attention to the various measures of center and measures of spread.  

2.  Load the spreadsheet lab7_1.mat.  Notice the creation of the array july in the workspace.  The organization of the data is shown in table 7.1 above

3. (10 pts) MATLAB contains a set of statistical functions such as

max, mean, median, min, mode,  std, var
Look up each of these functions in MATLAB help and determine what capability they provide and examine how they are used (You should understand how to examine commands and functions in MATLAB on your own by now using MATLAB help).  Write a brief summary for each function listed below including a definition of the statistical measure being used and an example of its use in MATLAB.  As an example, the summary for the max is already filled out. For median, var and std an equation can be used for the definition
max:  Determines the maximum value or element contained in an array or vector where the maximum is the greatest element(s) of a set of numbers.  For example, in MATLAB for the array, july,  we would type, max(july)
min:  _______________________________________________________________
____________________________________________________________________
median:  ____________________________________________________________

____________________________________________________________________
mode:  ______________________________________________________________
____________________________________________________________________
var: ________________________________________________________________
____________________________________________________________________
std: ________________________________________________________________
____________________________________________________________________
5. (6 pts) Using the mean, median, and mode command in MATLAB, determine the following ‘average’ values from the daily maximum air temperatures at Baltimore for July 2004:


mean

______________


median

______________


mode

______________

6. (5 pts)  List the main properties of a normal distribution as described in your notes.
7. (4 pts) Is the distribution for daily maximum air temperatures in Baltimore for July 2004 represent a normal distribution? Explain your answer.

8.  (4 pts) What is the definition of the standard deviation of a statistical sample?

9. (6 pts) Use the MATLAB std command to determine the standard deviation for the following Baltimore data for July 2004 
Daily average air temperature (°F) ___________________

Avg. Wind  (mph) ____________________

II.  Frequency Distributions and Histograms 

1.  We will now learn how to use the function histc and bar to create a histogram plot in MATLAB.  Look up both of these functions in MATLAB help.
2.  Draw a histogram of average wind speeds (in mph) for Baltimore in July 2004 using 3 mph increments .

(0-3 mph; 3-6 mph; 6-9 mph; 9-12 mph; 12-15 mph).

a. To create the histogram plot, we will use the histc command first to create an array with the frequency distribution of the values needed for the histogram.
b.  First we need to create a vector to specify the incremental range of interest. In this case, we are interested in a vector from 0 to 15 spaced in increments of 3.  Each element of the vector specifies a bin for the histc function.

i.  Type
 x=[0:3.00001:15]

ii.  Notice that we have used the incremental value 3.00001 instead of 3.  The reason for utilizing a small value greater than 3 is to avoid confusion for average wind speeds that might be integral multiples of 3 in our data set and what bin they should fall in. For this case, by using increment 3.00001, we are specifying that we wish for the value 9.0 on day 22 to be placed in the 6-9 bin and not the 9-12 bin.
iii. Type 
freq=histc(july(:,6),x)
The output is a vector titled freq which represents the frequency distribution in the required interval.

3. (5 pts) Discuss the importance of choosing a proper increment length by describing the effect of choosing increments that are too small or too large in your frequency distributions.

4.  (5 pts) In the chapter on statistics, a thumb rule is discussed to provide a proper increment length for a given set of data.  What is the thumb rule?

5. We will now create the histogram plot. Type 
bar(freq,1)
The numerical value of 1 in the function argument specifies that we wish for no separation between bars.
a.  Notice the x axis only has the values of 1 to 5 under each bar.  We need to manually edit the axes properties to specify the actual bin size for the problem.  

i.  Enter Edit -> Axes Properties . . .
ii.  Under the x axis Tab, select Tick properties. Notice the table showing

Locations and Labels.  Change the labels to read 0-3 for the 1 location,

3-6 for the 2 location and so forth to 12 -15 for the 5 location. You do not need to change the location values.

b. (10 pts) Add any additional changes to the axes properties as required. Print out the resulting histogram.
III.  Linear Correlations and regression
1.  We wish to determine whether the dataset contained in lab7_2.mat is linearly correlated. Load the file lab7_2.mat  Notice the creation of the array, xy_data 

2.  Now create the domain x=xy_data(:,1) and range y=xy_data(:,2)
2. (5 pts)  Review your notes and describe what it means for a dataset to be linearly correlated and place that explanation below:
3.  We can use the r=corrcoef command in MATLAB to quantify to evaluate how well a set of data is linearly correlated.  The actual command yields 4 outputs.  

i.. Correlation of the domain with itself (which will always be 1 for our purposes).  

ii.  Correlation of the range with itself (which will also always be 1).    

iii.  Correlation of the domain with the range - which is what we are interested in.  

iv.  Finally we also we obtain correlation of the range with the domain which will be the same as (iii).  

To obtain the correlation of the domain with the range we of our dataset type the following commands:  
r=corrcoef(x,y)
r(1,2)
a. (10 pts) What did you obtain for your output in typing the above command?

Does your answer tell you that the data is linearly or non-linearly correlated? ‘
4. (5 pts)  Assuming that the dataset from  lab7_2.mat  is linearly correlated we wish to determine the best fit line to the dataset.  There is a command for determine the best fit line in MATLAB, robustfit.

Type the following command in MATLAB to obtain the bets fit line to the dataset
b=robustfit(x,y)

Your output consists of two values for the array b such that 
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.  Based on your output from MATLAB, write down the proper values below
Slope ___________________________________

y-intercept: _______________________________
5.  (15 pts) Make a line graph of the original dataset obtained from the spreadsheet 
Lab7_2.mat and superimpose a line graph provided by the information given from the slope intercept information obtained above.  Print out your results after proper labeling and hand it in with your lab.  
 6.  (10 pts) Load lab7_3.mat into MATLAB .  The file contains Natural fluorescence data as a function of depth.  The loaded array should be titled nat_flor  
Use your knowledge from the previous sections to determine whether Natural fluorescence is linearly correlated with depth and explain your answer:
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