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Introduction

Everyone feels depressed at times. Illness, the loss of a family member, the breakup of a relationship - these misfortunes and many more are natural causes of sadness and mourning. It is normal to feel depressed about a loss or failure. However, for many people, that feeling of despondency continues for months, years, or, if left untreated, even a lifetime. For such people, depression is a serious illness.

Depression is a common psychological problem in the country, afflicting more than 1.7 million Canadians and more than 100 million people worldwide each year. It is estimated to affect about 25 percent of women and 10 percent of men during their lives.

Since the symptoms are often difficult to identify, most individuals are unaware of their illness. In the past, it was believed that unexpressed feelings were the basic cause of depression, but today, research has proven that depression is also caused by the imbalance of chemicals that regulate the mood in the brain. Although there is no absolute cure for depression, some treatments include therapy, mediation, use of herbs, and a broad range of drugs. According to a recent article put forth by the International Society for Mental Health, those close to the age of 42 are more likely to feel depressed at one point in their life.

In the following analyses, we will prove that individuals between the ages of thirty-five to forty-five are more likely to encounter depression. By investigating the results from the Canadian Community Health Survey 2000 – 2001, we will determine whether or not our hypothesis is valid and gain some knowledge of what our future years hold. “The research and analysis are based on data from Statistics Canada and the opinions expressed do not represent the views of Statistics Canada.”
Used data: Depression vs. Age 

	Age (years)
	Number of Individuals with Depression (%)

	12 TO 14
	4.61

	15 TO 19
	8.33

	20 TO 24
	8.50

	25 TO 29
	8.02

	30 TO 34
	8.64

	35 TO 39
	10.37

	40 TO 44
	10.86

	45 TO 49
	9.53

	50 TO 54
	8.23

	55 TO 59
	6.35

	60 TO 64
	4.98

	65 TO 69
	4.60

	70 TO 74
	4.01

	75 TO 79
	2.96

	TOTAL
	100.00


Out of the raw data which we were given, we chose to analyze the above portion. Our objective was to determine a relationship between the age and the number of people who answered “yes” to the question, “During the past twelve months, was there a time when you felt sad, blue, or depressed for two weeks or more in a row?” We chose to examine the total number of individuals in each age group who answered “yes” to the survey question. We were not satisfied with the decimal values in our data because it is impossible to have a fraction of a reply. As a result, we converted these decimal values to percentages by finding the quotient of the total number of individuals who replied “yes” in each age group and the total survey respondents who answered “yes”. When selecting our data range, we decided to omit the age group 80+ because it did not have an upper limit and would have provided complications in our analyses.  
	Class Number
	Ages (Years)
	Mid Value (x)
	Relative Frequency (%)
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	fd
	d2
	fd2

	1
	12-14
	13
	4.61
	4.61
	16.60
	-6
	-27.66
	36
	165.96

	2
	15-19
	17
	8.34
	12.95
	29.99
	-5
	-41.7
	25
	208.5

	3
	20-24
	22
	8.50
	21.45
	30.61
	-4
	-34
	16
	136

	4
	25-29
	27
	8.02
	29.47
	28.88
	-3
	-24.06
	9
	72.18

	5
	30-34
	32
	8.64
	38.11
	31.10
	-2
	-17.28
	4
	34.56

	6
	35-39
	37
	10.37
	48.48
	37.34
	-1
	-10.37
	1
	10.37

	7
	40-44
	42
	10.86
	59.34
	39.08
	0
	0
	0
	0

	8
	45-49
	47
	9.53
	68.87
	34.32
	1
	9.53
	1
	9.53

	9
	50-54
	52
	8.23
	77.10
	29.64
	2
	16.46
	4
	32.92

	10
	55-59
	57
	6.35
	83.45
	22.85
	3
	19.05
	9
	57.15

	11
	60-64
	62
	4.98
	88.43
	17.92
	4
	19.92
	16
	79.68

	12
	65-69
	67
	4.60
	93.03
	16.57
	5
	23
	25
	115

	13
	70-74
	72
	4.01
	97.04
	14.44
	6
	24.06
	36
	144.36

	14
	75-79
	77
	2.96
	100
	10.65
	7
	20.72
	49
	145.04

	
	
	
	∑ = 100.00
	
	∑ = 360.00
	
	∑ = -22.33
	
	∑ = 1211.25


Frequency Table: Depression vs. Age
explanation of frequency table


Since our data was continuous (grouped data), we chose to use the coded method to determine the central tendencies and the standard deviation. The advantages of using the coded method are plenty. For instance, it is much shorter than the non-coded method. Since the non-coded method is difficult to use due to its large values, unless done by computer, it is not often used. The coded method, on the other hand, is known for its simplicity due to its simple values and calculations, which can also be done without the aid of a computer. Instead of working with the frequencies given in the raw data, we had to use the relative frequencies as percentages because we were only analyzing the total number of respondents in each age group, who answered “yes” to the survey question. 

NOTE: Refer to Frequency Table – Depression vs. Age.  

Z-Score Chart: depression vs. age

The sample mean or 
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 and the sample standard deviation or s = 17.37. 

	Age (Years)
	Mid Value 
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	12-14
	13
	-27.88
	777.29
	-1.61

	15-19
	17
	-23.88
	570.25
	-1.37

	20-24
	22
	-18.88
	356.45
	-1.09

	25-29
	27
	-13.88
	192.65
	-0.80

	30-34
	32
	-8.88
	78.85
	-0.51

	35-39
	37
	-3.88
	15.05
	-0.22

	40-44
	42
	1.12
	1.25
	0.06

	45-49
	47
	6.12
	37.45
	0.35

	50-54
	52
	11.12
	123.65
	0.64

	55-59
	57
	16.12
	259.85
	0.93

	60-64
	62
	21.12
	446.05
	1.22

	65-69
	67
	26.12
	682.25
	1.50

	70-74
	72
	31.12
	968.45
	1.79

	75-79
	77
	36.12
	1304.65
	2.08


The above chart shows the calculation of the z-scores, which are the number of standard deviations from the mean. The z-scores were calculated by dividing the deviation of a datum by the standard deviation. Variable values below the mean have negative z-scores, values above the mean have positive z-scores, and values equal to the mean have zero z-scores. The chart above was somewhat used in the forthcoming analyses. The z-scores play an important part in the calculations for the standard normal distributions. 

NOTE: Refer to Central Tendency (Sample Mean and Sample Standard

Deviation) – Depression vs. Age.
[image: image49.emf]DEPRESSION VS. AGE

5%

8%

8%

8%

9%

10%

11%

10%

8%

6%

5%

5%

4%

3%

12-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

AGE (YEARS) 


WHY THE PIE GRAPH???
We selected the pie graph to be the best representation of the data because it clearly illustrates the percentage of individuals who suffer from depression according to their age. The portions of the pie graph help visualize the individual values. The pie graph allows viewers to absorb the information and trends more easily. Since the purpose of a graph is to convey a point quickly, the pie graph is an excellent illustration of our data. When an average person who has no or very little knowledge in statistics sees a histogram or scatter plot, he or she may not comprehend the complete message. But as for the pie graph, an average person does not need much knowledge about statistics because the graph merely depicts the portions of a whole. Most viewers may even quickly relate the pie graph to pizza or pie slices and think of them as portions of a whole. By doing this, they are able to obtain the idea behind the graph much quicker. The largest portions of the pie graph mainly represent the middle aged areas. These large portions strengthen our hypothesis stating that middle aged people encounter depression more likely than others. 
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Explanation of Histogram


A histogram is a bar graph in which the areas of the bars are proportional to the frequencies for various variables. The bars in a histogram are connected and represent a continuous range of values. Histograms are used for variables whose values can be arranged in numerical order, especially continuous variables, such as age. In our graph the histogram portrays the relationship between age and depression. A histogram can be quite understandable for an individual who knows statistics. Though the histogram is visually attractive, it is not easily understandable. Our histogram shows the major trend that middle aged people are more likely to be depressed. The frequency polygon (ogive) is supposed to give a normal curve. A normal curve is a symmetrical curve representing the normal distribution. It is very close to a normal curve in the case that is a bit distorted and has a few humps. A normal curve can also illustrate the same information as a histogram. 
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EXPLANATION OF SCATTER PLOT
A scatter plot is a graph in which data are plotted with one variable on the x-axis and the other on the y-axis. The pattern of the resulting points can show the relationship between the two variables. Our scatter plot is plotted using the mid-values as the independent variables and the relative frequencies as the dependent variables. The scatter plot shows once again the relationship between age and depression, that is middle aged individuals are more likely to be depressed. All scatter plots can include a regression line or curve. In our case the curve best represents our data because obviously, our data was non-linear. We tried polynomial functions to the power of two, three, four, five, and six. But we found that the R2 (coefficient determination) value was the highest for the polynomial to the power of four. The equation for the curve of best fit is y = 3E-06x4- 0.0004x3 + 0.0122x2 +0.1641x + 2.1357 with a R2 = 0.8958. 


Predictions can be made using the scatter plot and its equation for its regression.  Extrapolation is an act estimating variable values beyond the range of the data. Interpolation is the act of estimating the variable values between the known data. For example, as the regression passes its peak, the numbers of depressed individuals decrease. This similar pattern is noted before the peak as well.  In order to predict the number of depressed individuals at approximately the age of nine, one must extrapolate. In order to estimate the number of depressed individuals at the age of fifty then one must interpolate. Before obtaining mathematical proof, one can easily look at the scatter plot and predict that the number of depressed individuals is less likely to be depressed at the extremes. 

Example of Extrapolation:

At an age of 9:  

x = 9

y = 3E-06x4- 0.0004x3 + 0.0122x2 +0.1641x + 2.1357

y = 4.328883

y
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Therefore 4.33% of individuals encounter depression at the age of 9. This percentage proves that the number of individuals who become depressed at a very young age is quite low.   

Example of Interpolation:

At an age of 50: 

x = 50

y = y = 3E-06x4- 0.0004x3 + 0.0122x2 +0.1641x + 2.1357

y = 9.5907

y
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Therefore 9.6% of the of individuals encounter depression at the age of 50.Therefore the number of individuals who become depressed at mid-age is quite high in comparison to the other values. 

SUMMARY OF GRAPHS

The graphs above illustrate those individuals between the ages of thirty-five to forty-five are more likely to encounter depression and consider it as a major health concern. It also shows that young people between the ages of twelve to twenty-five are less likely to be depressed. Middle-aged individuals have many things to consider when making a simple decision; such as family, future, finances, employment, and health. As a result many endure mid-life crisis, which of course is known to everyone as a point in life in which one goes through a great transitional period. This transition period can make or break an individual’s future. Although young people are faced with challenges, they are not as critical as those faced by middle-aged.  The data indicates that elderly do not have many worries which maybe caused by the fact that they don not have as many responsibilities as those who are in the mid-ages. As a result these individuals are also not seriously impacted by depression. Overall, the graphs illustrate our hypothesis that middle ages individuals encounter depression more likely than others. 
Central Tendencies and Measures of Spread

Using Coded Method to Find Sample Mean (
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)

Find the i – value:
i = upper limit – lower limit
  = 44.5 – 39.5

  = 5

The formula to find the sample mean, (
[image: image13.wmf]x

), using the coded method is the following:
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 - mid - value of the class with the d-code of 0
i - width of the class. ie. (upper limit – lower limit)

n - sum of the relative frequencies (∑f)
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Solve for the mean:
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x
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     i = 5


∑fd = -22.33

    n = ∑f = 100


[image: image17.wmf](

)

(

)

(

)

88

.

40

8835

.

40

100

33

.

22

)

5

(

)

42

(

@

=

-

+

=

å

+

=

x

x

x

n

fd

i

x

x

d


Therefore the sample mean is approximately 40.88. This shows that the average age for an individual to feel depressed is 40.88. The mean illustrates that individuals at the mid-stages of their life are more likely to feel depressed.  

Using Coded Method to Find the Median (M)

The formula to find the median, M, using the coded method is the following:

L1 - lower class boundary of the median class

∑fi - sum of all the class relative frequency before the median class 

fmedian - relative frequency of the median class

i - width of the median class 

n - sum of the relative frequencies (∑f)
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Solve for the median:

In order to find L1, one must find the median class by dividing n by two. Then, one must use the cumulative relative frequency column in the frequency table to find the middle pieces of data.  Since n = 100, the middle number is between the fiftieth and fifty-first term. By doing this, we found the median to be in class seven.

     L1 = 39.5

    ∑fi = 48.48

fmedian = 10.86

         i = 5

        n = 100
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Therefore the median is 40.20 years of age.  Fifty percent of the data is above and below this age of 40.20.
Using Coded Method to Find the Mode

The formula to find the mode using the coded method is the following:
modal class - class with the highest frequency 
Lo - lower limit of the lower class of the modal class.  

Δ1 - (f modal class – f class before modal class)
Δ 2 - (f modal class – f class after modal class) 
i - width of the median class 
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Solve for the mode:
Lo - 39.5  

Δ1 - (f modal class – f class before modal class) = 10.86 – 10.37 = 0.49

Δ 2 - (f modal class – f class after modal class) = 10.86 – 9.53 = 1.33

i - 5


[image: image21.wmf]85

.

40

84615385

.

40

5

)

33

.

1

49

.

0

(

)

49

.

0

(

)

5

.

39

(

2

1

1

@

=

÷

÷

ø

ö

ç

ç

è

æ

+

+

=

÷

÷

ø

ö

ç

ç

è

æ

D

+

D

D

+

=

Mode

Mode

Mode

i

L

Mode

o


Therefore the mode is 40.85 years of age. This mode represents the most frequently occurring age at which individuals become depressed.      
To Determine the Range

Range = upper limit of last class – lower limit of first class

           = 79.5 – 11.5

           = 68.00

Using Coded Method to Find Sample Standard Deviation (σ) 
The formula to find the sample standard deviation, (s), using the coded method is the following:
n – sum of the relative frequencies (∑f)

i - 5
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Solve for the standard deviation

n - 100

∑fd = -22.33

∑fd2 = 1211.25

i = 5
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Therefore the sample standard deviation is 17.37. 

To Determine the Variance (σ2)
	Variance = σ2
            = (17.37) 2
            = 301.7169

            
[image: image24.wmf]72

.

301

@


Therefore the variance is 301.72. 


NOTE:  All calculations above were also performed on Microsoft Excel to obtain correct values. 

explanation of mean and standard deviation 

We calculated the sample mean of our data as being 40.88 and the sample standard deviation to be 17.37. 
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 of all the data will lie within the range of ±1 standard deviation away from the mean. 97% of all the data will lie within the range of ±2 standard deviations away from the mean. 99.7% of all the data will lie within the range of ±3 standard deviations away from the mean. 

±1 standard deviation:
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Therefore approximately 
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 of the data will lie within the range of 23.51 to 58.25. This range is not what is seen in our given data.

±2 standard deviation:
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Therefore approximately 97% of the data will lie within the range of 6.14 to 75.62. This range is approximately similar to our given data range. 

±3 standard deviation:
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Therefore approximately 99.7% of the data will lie within the range of -11.23 to 92.99. ±3 standard deviation is not valid in our analysis because there can never be any negative values for ages.

range = upper limit of last class – lower limit of first class

         = 79.5 – 11.5

         = 68.00

2σ = 2 (17.37)

     = 34.74

Approximately
[image: image33.wmf]3

2

of all the ages experiencing depression will lie in a range of 34.74                       out of a total range of 68.00. This tells us that the data points are closely packed around the mean, which demonstrates that the mean is a good indicator for this data. According to the analyses, the experimental mean is a good indicator because 97% of the data lies within the range of 6.14 and 75.62. As a result, the mean is a good indicator of our data.

NOTE: Refer to Central Tendency (Range, Sample Mean, and Standard Deviation) – Depression vs. Age. 

Box and Whisker Plot and analysis 

A box and whisker plot is a graph that summarizes a set of data by representing the first quartile, the median, and the third quartile. It is represented with a box along with the lowest and highest data with the end of lines extending from the box. To draw the box and whisker plot Q1, Q2, and Q3 are required. As a result we found them according to the equations below.

To find Q1 take the median of the data from the lowest datum to Q2. Uses 
[image: image34.wmf]4
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 and the cumulative frequency to find the class which contains Q1.

LQ1 - lowest class boundary of the median class

n - sum of the relative frequencies 

∑f1 - sum of all the classes before the median class. ie. The cumulative frequency of the class before the median class

fQ1 – the frequency of the median class

i – width of the median class
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To find Q2, use the median value.

Q2 = 40.20
· To find Q3, use 
[image: image35.wmf]4
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 and the cumulative frequency to find the class, which contains Q3.

LQ3 - lowest class boundary of the median class

n - sum of the relative frequencies 

∑f1 - sum of all the classes before the median class. ie. The cumulative frequency of the class before the median class

fQ3 - the frequency of the median class

i - width of the median class
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Now that we have all the required values, we can now create the box and whisker plot. 

                                          Q1                         Q2 (Median)           Q3
    Lowest Datum







                 Highest Datum
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          Interquartile Range

The interquartile range is 55.01-26.71 = 28.3.  This value illustrates how closely packed the data is around the median.  The above illustrates a pictorial representation with the use of quartiles, which is the division of the data into four equal portions.   

     

NOTE:  Refer to Central Tendency (Median) – Depression vs. Age
hypothesis testing

When testing the strength of a statement based on a sample, one must undergo the seven steps of hypothesis testing listed below.

1. State hypothesis being challenged, null hypothesis (null means no change in this context). The null hypothesis is usually denoted Ho. 

· In our analyses, the null hypothesis was obtained by secondary research. We found the average age as 42 from a recent article written by International Society for Mental Health. This mean is considered to be our null hypothesis. 

Ho: μ = 42

2. State the alternative hypothesis H1 (sometimes called Ha). 

· In our analyses, the alternative hypothesis was obtained by our mathematical calculations previously shown. Our mean age turned out to be 40.88. Since our mean turned out to be greater than the mean in the null hypothesis, our alternative hypothesis becomes:

 H1: μ < 42

3. Establish a decision rule - that is how strong the evidence must be to reject the null hypothesis. The significance level, α, is the probability threshold that you choose for deciding whether the observed results are rare enough to justify rejecting Ho. In our analyses we chose:

α = 5% = 0.05

This shows that we are willing to be wrong 0.05 or 5% of the time. 

Confidence Level = 1- α

Confidence Level = 1 - 0.05

Confidence Level = 0.95

This shows that we are 95% confident with our conclusion. 

4. Conduct an experiment. 
· In our analyses, the experiment was conducted by Statistics Canada, which was called the Canadian Community Health Survey of 2000 – 2001. The data was then grouped into age groups ranging from twelve to eighty. By analyzing the data, a mean of 40.88 was obtained by calculation. This value of 40.88 is our experimental mean.    
5. Assume Ho is true. Calculate the probability of obtaining the results of the experiment given this assumption. If we assume that our null hypothesis is valid, then we must find the sample mean and sample standard deviation using the following method.

· To find the sample mean use the following:

    mean of the sample = mean of the population
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Therefore
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, the sample mean, is equal to 42.

· To find the sample standard deviation use the following:
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Therefore
[image: image40.wmf]x

s

, the sample standard, deviation is equal to 1.74.

6. Compare experiment to the given Ho.
· Since the variable age, is considered to be continuous, continuity correction is not required in this case. 

Our experimental mean was greater than the null hypothesis mean: 40.88 < 42








                         Reject Area                      Accept Area

                               0.05

                  0.95

In our analyses, the rejected area is the significance value, which is 0.05 and the accepted area is the confidence level, which is 0.95. 

In order to find the x-value, find the corresponding z-score for reject area of 0.05 from the body of the Areas Under the Normal Distribution Curve Chart. 
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After finding the x - value, draw the normal distribution curve with all the values known. 



                         Observed = 40.88














             x = 39.1     
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7. Accept Ho or not.

· The hypothesis testing states that we are 95% sure that the mean age for depression is 42.Therefore we will accept Ho. 

8. Draw a conclusion.

· Therefore, we are 95% confident that the mean age for depression is 42.

NOTE:  Refer to Central Tendency – Depression vs. Age

Confidence Intervals

Confidence intervals are the ranges of values in which μ is likely to fall. These intervals are centered on the sample mean,
[image: image44.wmf]x

 and their widths depend on the confidence level, 1-α. 

In our analyses, the mean would lie in the confidence interval:
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- 40.88

α - 0.05 or 5%

σ - 17.37

n - 100

Z0.025 - ± 1.960
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   Area = 0.025                                                             Area = 0.025






        Area = 0.95

Therefore, we can be 95% confident that the average age for depression is between 37.48 and 44.30.

NOTE:  Refer to Central Tendency (Mean) and Hypothesis Testing – Depression vs. Age.

Summary of Statistics

Our hypothesis stated that individuals between the ages of thirty-five to forty-five are more likely to encounter depression, was proven to be correct through our analyses. The tables and graphs illustrate those individuals between the ages of thirty-five to forty-five are more likely to encounter depression and consider it as a major health concern. It also shows that young people between the ages of twelve to twenty-five are less likely to be depressed. Our central tendency calculations have also supported our hypothesis especially the mean, which was calculated to be 40.88. This value proves again that our hypothesis is valid because the average age of an individual to be depressed is very close to the ages stated in our prediction. The experimental mean was also taken to be a good indicator of our data because 97% of our data fell within the range of ±2 standard deviation away from the mean. The range between ±2 standard deviation away from the mean is very close to our data range too. The data points are clustered around the mean. Through our hypothesis testing, we discovered that our hypothesis was meaningful as our value was quite close to the accepted value. The accepted value turned out to be 42 and our experimental average also turned out to be very close to that value. The confidence interval reinforces our hypothesis because it too indicated that the age ranges were approximately between thirty-five and forty-five.   
FINAL CONCLUSIONS

Evaluation of Conclusions:

Our analyses proved the hypothesis: individuals between the ages of thirty-five to forty-five are more likely to encounter depression. All the central tendencies (mean, median and mode) illustrated that the given data was quite accurate because all these values were in very close range to each other. The mean that we found was 40.88 and this is consistent with our hypothesis. By calculating the median and mode we were also able to get similar averages of ages just like the mean. The box and whisker plot also showed that our Q1 and Q3 were closely related to our median, showing that our data is a good representation of the population. Our standard deviation was 17.37 and by using this we were able to conclude that our mean was a good indicator of the data. The graphs that we drew all peaked at the ages of thirty-five to forty-five showing that individuals in this age group are the ones that experience depression the most.  
Explanation of Conclusions:


Depression is a common psychological problem in the country, afflicting more than 1.7 million Canadians and more than 100 million people worldwide each year. It is estimated to affect about 25 percent of women and 10 percent of men during their lives.  Our data and analyses are strong enough to validate the hypothesis. According to a recent article put forth by the International Society for Mental Health, those close to the age of 42 are more likely to feel depressed at one point in their life. Our confidence intervals illustrated that individuals in the range of thirty-five to forty-five are the ones who encounter the depression the most. However, some modern research indicates that over the years, teenagers who are suffering from increasing levels of stress and are encountering depression. Therefore, this data might be outdated or inaccurate.   

Identification of Assumptions:


Although our hypothesis was at the end validated, we had to assume some aspects of our analyses. For one thing, we had to assume that the data collected by Statistics Canada was true, accurate and conducted without any unintentional or intentional bias. We assumed that the data given by Statistics Canada is a sample representation of the whole population. Another assumption that we made during our analyses was the influence of outliers was negligible. When coming up with a proper hypothesis, we assumed that all the individuals who answered the survey question were in marital positions with families to care for; this may not have been true. 

 Identification of Limitations: 


Some limitations in our analyses may have risen because our data was a sample and not a population. A source of error may have been caused by the conversion from decimal values to percentages. When calculating the percentages, we rounded off the values to two decimal places thus reducing the accuracy of our data. We also excluded the age group 80+ because it was an outlier and had to be ignored since it did not have an upper limit.

Possible Extensions to Analyses:


Some possible extensions for our analyses would be to use results obtained by therapists during counselling. These data can be targeted to the exact age group, in our case, the middle ages, to acquire the statistics that exactly convey our hypothesis. Another way to extend our data may be conduct surveys of individuals who are already depressed asking them when they primarily encountered this illness for the first time. This result may also support our hypothesis. 

What We Have Learned:


By accomplishing this data management assignment, we have come to learn many new aspects of statistics. For one thing, to be honest, we never knew that statisticians were brilliant in managing their time and energy in analyzing such great amounts of data. By doing this project, we have come to understand the amount of tension and stress these individuals are faced with when analyzing such data. Today, we are able to correctly interpret mathematical reports put out by the media. 
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