
Chapter 2. DATA EXPLORATION AND SUMMARIZATION 
 
2.1 Frequency Distributions 
 
 Commonly, people refer to a population as the number of individuals in a city or county, for 
example, all the people in California.  In the statistical sense, however, there are many populations that 
can be defined for the people of California such as their heights, weights, annual incomes and so on.  
Statistically speaking, therefore, a population is the entire set of measurements of a specific 
characteristic for a defined number of individuals.  Populations are characterized by certain constants 
called parameters.  Most of the populations we deal with in biological research are too large to be 
completely observed.  Samples must be drawn to obtain information about a population.  Parameters 
estimated from samples are called statistics. 
 
 To summarize the information from a large sample, a frequency table may be constructed as the 
first step in data analysis.  To construct a frequency table the range (i.e., the largest minus the smallest) 
of the observed values is divided into equal sized classes, and the number of frequency of observations 
falling into each class is recorded.  The set of frequencies so obtained, together with their respective 
classes or class midpoints, is called a frequency distribution.  In Table 2-1 are shown the sucrose 
concentrations of 100 sugar beets which were collected in 1949 by F. J. Hills at Woodland, California. 
 

Table 2-1.  Sucrose concentration (% fresh wt.) of 100 sugar beet roots. 
Beet 
No. 

% 
Sucrose 

Beet 
No. 

% 
Sucrose 

Beet 
No. 

% 
Sucrose 

Beet 
No. 

% 
Sucrose 

 1 11.8 26 13.5 51 10.1   76   9.0 
 2 13.1 27 11.9 52 12.4   77 14.0 
 3   9.2 28 16.7 53 10.8   78 13.2 
 4   8.7 29  9.6 54 11.3   79 15.0 
 5 12.9 30 15.1 55   6.3   80 13.8 
 6 13.7 31 14.6 56 15.7   81 15.1 
 7   9.6 2 10.4 57 14.3   82 14.9 
 8 13.7 33 13.4 58 15.0   83 12.6 
 9   8.5 34 14.6 59 12.5   84 14.1 
10 15.7 35 10.5 60 11.8   85 11.4 
11 14.1 36  8.6 61 11.6   86   9.4 
12 11.9 37 15.2 62 12.2   87 12.4 
13 16.7 38 11.1 63   7.5   88 15.0 
14   7.4 39 14.5 64 13.4   89   9.4 
15 10.0 40 12.1 65 14.7   90 12.9 
16   4.4 41 14.9 66 14.2   91 13.4 
17 13.2 42 15.0 67 14.0   92 10.6 
18 13.8 43 12.1 68 15.1   93   6.5 
19   9.1 44 12.6 69   6.5   94 11.0 
20 11.9 45 13.0 70   8.7   95 11.9 
21 12.8 46 14.1 71 11.0   96 11.8 
22 15.3 47 14.4 72 13.0   97 12.6 
23 12.6 48 13.1 73   9.2   98   9.5 
24 16.1 49 13.3 74   7.0   99 12.2 
25 17.2 50 15.0 75 13.2 100   8.2 

 Steps in the procedure for developing the frequency table (Table 2-2) are enumerated below and 
will be applied to the sucrose data for Table 2-1. 



 
(1) Determine the range (R) which is the largest measurement minus the smallest measurement of 

the data.  In Table 2-1, R = 17.2 - 4.4 = 12.8. 
 
(2) Select the number (k) of classes into which the data are to be grouped. 
 
 (a) For most data 8 to 20 classes are recommended, i.e., 8 < k < 20.  With fewer 

classes too much accuracy is lost, and with more the summary is too extensive. 
 

 (b) A rough approximation for k may be obtained from Sturges' rule, k = 1 + 3.3 log 
N, where N is the number of measurements in the data. 

 
  For Table 2-1, k = 1 + 3.3 log 100 = 1 + 3.3(2) = 7.6.  Therefore, no less than 8 

classes should be used.  We shall select 9 classes. 
 
(3) Select a convenient class interval (C) which is the difference between the upper and lower 

boundaries of each class.  The quantity R/k provides an estimate for the class interval, but the 
final choice is a matter of judgment depending upon the research worker's knowledge of the 
variable under study and fidelity and clarity with which the table will reveal the essential 
characteristics of the mass of data being classified.  Interpretation and subsequent computation is 
facilitated if the class interval is kept simple and the same for all classifications in the table.  
From Table 2-1, r/k = 12.8/9 = 1.42.  We will, however, use a class interval of 1.5. 

 
(4) Select a value for the lower boundary of the lowest class to include the smallest measurements.  

Successive additions of the class interval will establish the other class boundaries or class limits.  
The process is continued until all measurements are included.  Class boundaries should be 
selected to avoid ambiguity and in such a way that there is no question as to the class in which 
each measurement falls.  In the case of discrete data, since counts are involved, noncontinuous 
boundaries are usually used, and there is no ambiguity as to the class  into which each count 
falls.  Various methods used in representing class boundaries for continuous data are described 
below. 

 
 (a) The most satisfactory method to avoid having measurements falling on class 

boundaries is to express the boundaries to one-half unit beyond the accuracy of 
the measurements.  Since the sucrose figures in Table 2-1 have been rounded to 
the nearest one-tenth of one percent, class boundaries would be expressed as 4.05 
- 5.55, 5.5 - 7.05, etc.  No sucrose values would therefore fall on a class boundary.  
The midpoints of these classes are 4.8, 6.3, etc. 

 
 (b) Sometimes the classes are semi-open intervals indicated as 4.0 and under 5.5, 5.5 

and under 7.0, etc., with midpoints 4.75, 6.25, etc. 
 
(5) Tally the number of measurements falling into each class.  The resulting frequency table is 

shown in Table 2-2. 
 



Table 2-2. Frequency table from data of Table 2-1. 
 

 
 

Class 

 
Class 

Boundaries 

Class 
Mid- 
points 

 
Tallied 

Frequency 

 
Frequency 

(f) 

 
Cumulative 
Frequency 

1  4.05 -    5.55   4.8 1   1     1 
2  5.55 -    7.05   6.3 1111   4     5 
3  7.05 -    8.55   7.8 1111   4     9 
4  8.55 -  10.05   9.3 1111 1111 111 13   22 
5 10.05 - 11.55 10.8 1111 1111 10   32 
6 11.55 - 13.05 12.3 1111 1111 1111 1111 1111 24   56 
7 13.05 - 14.55 13.8 1111 1111 1111 1111 111 23   79 
8 14.55 - 16.05 15.3 1111 1111 1111 11 17   96 
9 16.05 - 17.55 16.8 1111   4 100 

 
 This table shows more clearly than the textual data that the category 11.55-13.05 contains more 
sucrose values than any other category.  Fifty-six percent of the values are less than 13.05 percent. 
 
 Graphic presentations are sometimes more effective portrayals of quantitative data than are 
numbers in a frequency table.  The histogram (block diagram) and frequency polygon are common 
methods of presentation.  The histogram presents the data as a series of adjacent rectangles with 
horizontal bases centered at the class midpoints and equal in length to the class interval, and heights 
equal to the corresponding frequencies.  Since these rectangles have equal bases, their areas are also 
proportional to the frequencies.  The frequency polygon is a broken-line graph having class midpoints 
represented on the horizontal axis and frequencies of the vertical axis.  The frequency corresponding to 
each class midpoint is marked by a point, and consecutive points are connected by straight lines.  This 
procedure is equivalent to joining with straight lines the midpoints of the tops of the rectangles of the 
histogram.  The histogram and frequency polygon for the data of Table 2-2 are shown in Figure 2-1. 
 

 
 

Figure 2-1.  Histogram and frequency polygon for the data of Table 2-2. 



 
 Relative cumulative frequencies are calculated by dividing the cumulative frequencies by the 
total number of observations and can be plotted as in  Figure 2-2. 
 

 
 

Figure 2-2.  A cumulative frequency plot for the data of Table 2-2. 
 
 The figure estimates the percentage of the individuals in the population whose sucrose 
concentration is less than or equal to a given value.  For example, 22% of the individual beets have 
sucrose concentrations less than or equal to 10.05%, or 79% have concentrations less than or equal to 
14.55%. 
 
 Assume similar data from two varieties of sugarbeet were available.  The relative frequencies of 
both varieties can be plotted to compare the likelihood of their sugar concentrations.  In figure 2-3 the 
relative cumulative frequency of the sugar content of variety A is compared with variety B. 
 
 

 
Figure 2-3.  Relative cumulative frequencies of sugar concentrations  

of two varieties of sugarbeets 



 
 It is clear from the figure that variety A is superior as 50% of the beets contain 12.3% or less 
sucrose, while in the case of variety B 50% of the beets have sucrose contents of only 9.5% or less. 
 
 
2.2. Stem-and-leaf display. 
 
 
 The conventional frequency distribution loses track of the individual observations.  The stem-
and-leaf display is a frequency distribution in a tabular form that retains all individual observations.  The 
sucrose concentrations of Table 2-1 are displayed as "stems and leaves" in Figure 2-4.  Each line is a 
stem starting with a whole number.  The leaves are the numbers after the decimal.  The asterisks "*" 
indicate the number of digits in a leaf.  Therefore, one "*" means that one digit equals one leaf and "**" 
means that two digits equal one leaf.  for example stem 7 contains the leaves 10.0, 10.1, 10.4, 10.5, 10.6 
and 10.8.  If there were two asterisks then stem 7 would contain the leaves 10.01, 10.45, 10.68.  It is 
possible for a stem-and-leaf display to have stems with different numbers of digits per leaf. 
 

 
Stem No. Initial  # Digits  Values of Leaves # Leaves 

Value  in a Leaf (unit = 0.1%)  on Stem 
 

  1   4 * 4   1 
    2     5 *    0 
  3   6 * 355   3 
  4   7 * 045   3 
  5   8 * 25677   3 
  6   9 * 012244566   5 
  7 10 * 014568   6 
  8 11 * 0013468889999 13 
  9 12 * 11224456666899 14 
10 13 * 0011222344457788 16 
11 14 * 00111234566799 14 
12 15 * 000001112377 12 
13 16 * 177   3 
14 17 * 2    1 

 
Figure 2-4.  A stem-and-leaf display of the data of Table 2-1. 

The unit of the leaf is 0.1 of a percentage point. 
 
 
 It may be desirable to examine in more detail the distribution of the observations.  For this, the 
stems can be further divided.  For example, stems starting with 12, 13 and 14 can be "stretched" by 
placing all leaves with values of 4 or less in one line ("*") and 5 or more in the second line (".").  Thus 
each stem is stretched into two as shown in  Figure 2-5A.  The stems can be stretched further if needed.  
In B of Figure 2-5, each starting number has been stretched into 5 stems.  The symbols after the starting 
number represent the following grouping of leaves:  "*" for 0 and 1; "t" and for 2 and 3; "f" for 4 and 5; 
"s" for 6 and 7; and "." for 8 and 9. 
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Figure 2-5.  Stretched stem-and-leaf displays. 
 
 While frequency distributions and graphs summarize a mass of data, it is useful to simplify a 
presentation further by defining certain measures which describe important features of the distribution.  
Two important feature are used to describe a distribution, a measure of location or central tendency and 
a measure of spread or dispersion.  The more common measure of central tendency and dispersion will 
be briefly discussed. 
 
2.3. Measures of Central Tendency 
 
 Mean.  The mean is the most frequently used measure of central tendency. 
 
Two main advantages of the mean are that it lends itself well to algebraic manipulation, and its 
reliability in sampling. 
 
The symbol used to represent a population mean is  μ and Y  or X  is used to represent a sample mean.  
For a sample of size r: 
 

 Y
r

j
Y r Y Y Y rj r=

=
= + + +Σ

1
1 2/ ( ... ) /  

For the data in Table 2-1: 
 
  Y  = (11.8 + 13.1 + 9.2 + ... + 8.2)/100 = 12.2 
 
 Median.  The median of a set of r numbers arranged in order of magnitude is the middle number 
of the set if r is odd and the mean of the middle numbers if r is even.  The median is easy to define, easy 
to calculate, and is not influenced by extreme values.  In economic statistics it is often desirable to 
disregard extreme variates, which may be due to unusual circumstances.  The median, however, does not 
lend itself to algebraic expression and manipulation. 
 



 When the data of Table 2-1 are ranked in ascending order, the 50th and 51st variates are 12.6.  
Therefore the median is 12.6. 
 
 Mode.  The mode of a set of r numbers is the value in the set which occurs most frequently.  
There may be no mode, and there may be several if more than one variate occurs with equal maximum 
frequency.  The mode is even less important than the median because of its ambiguity.  The possibility 
of more than one modal value and the impossibility of expressing it algebraically render it unsatisfactory 
as a useful measure. 
 
 The mode for the data of Table 2-1 is 15.0 as this value occurred with the greatest frequency (5 
times).  We can also define the modal class of grouped data as the class containing the largest number of 
variates.  For Table 2-2, the modal class is the one with the midpoint 12.4 and a frequency of 24 
observations. 
 
 If a distribution is symmetrical, the mean, the median and mode are the same.  If a distribution is 
skewed to the right, the mean is greater than the median which in turn is greater than the mode.  The 
relationships are reversed if the distribution is skewed to the left.  Figure 2-6 illustrates these 
relationships. 
 

 
 
 

Figure 2-6.  The relationships among mean, median and mode for 
symmetrical and asymmetrical distributions. 

 
2.4 Measures of Dispersion 
 
 The variability among the variates of a population is an important property of the population and 
can be quantified in several ways.  A measure of variability along with a measure of central tendency 
gives a more complete description of a population that either parameter alone. 
 
 Variance and Standard Deviation 
 
 The most common measure of variability and the one shown to be most useful is the standard 
deviation and its square, the variance. 
 



 The population variance is usually denoted by  2.  The best estimator of  2 from a sample of 
variates is S2: 
 

  S
r

j
Y Y rj

2 2

1
1=

=
− −Σ ( ) / ( )  

 
which will be referred to as the variance of a sample. 
 
 There are two important aspects of this definition.  The sum of the squared deviates (numerator 
of the expression) is the minimal sum of squares that can be obtained, that is, substituting any other 
value for  Y  will result in a larger sum of squares. 
 
 The deviates (Y Yj − )  sum to zero.  Because of this property there are only r-1 independent 
squares in the numerator so that when r-1 squares are specified, the last one is also determined.  The 
number of independent terms is called the degrees of freedom and symbolized df. 
 
 It can be shown that: 
 
  Σ Σ Σ( ) ( )Y Y Y Y rj j− = −2 2 2 /j

)

 
 
which provides a second expression of S2, i.e.,  
 
  S Y  Y r rj j

2 2 2 1= − −[ ( ) / ]/ (Σ Σ
 
 This expression is known as the computing form for the sample variance, and the right hand term 
( Yj)2 / r, is called the correction term or correction factor.  The variance is expressed in units which are 
the squares of the units in which the original variates and the mean are expressed.  For practical 
purposes it is desirable to have all these quantities expressed in the same units.  The square root of the 
variance, called the standard deviation, provides a measure of dispersion about the mean expressed in 
the same units as the original variates and the mean: 
 

  S S
r

Y Yj= =
−

−2 21
1

[ ( ) ] /Σ 1 2  

 
For the data in Table 2-1, 
 

  S2 2 2 21
99

118 12 2 131 12 2 9 2 12 2 8 2 12 2 6 9= − + − + − + + − =[( . . ) ( . . ) ( . . ) ... ( . . ) ] .2  

and 
 
  S = =6 9 2 6. .  % sucrose 
 
 Range 
 
 The simplest measure of dispersion is the difference between the largest and smallest values, 
called the range.  Although the range is easy to calculate, it possesses the following disadvantages: 



 
 (a) It only uses a fraction of the available information concerning variation in the data. 
 
 (b) It tends to become larger as the number of observations is increased.  Thus ranges 

calculated from sets of data with unequal number of values cannot be compared directly. 
 
 (c) It depends on extreme values and therefore is not stable from sample to sample, 

particularly for large sample sizes. 
 
 For small numbers of observations, the range is a reasonably good measure of variation.  The 
range value for the data in Table 2-1 is (17.2 - 4.4) = 12.8. 
 
2.5 Measures of Central Tendency and Dispersion for Grouped Data 
 
 For large samples when the data have been organized in a frequency table (e.g. Table 2-2), 
measures of central tendency and dispersion may be closely approximated.  Computation made from the 
frequency distribution are based on the assumption that all values included within the limits of a class 
interval are distributed to represent each of the values in the class, i.e., the midpoint is considered as 
occurring as many times as the class frequency.  Formulas for the measures of central tendency and 
dispersion for grouped data are shown below. 
 
 Mean.  For a set of r measurements arranged in a frequency table, in which the class midpoints 
are Y1, Y2, Y3, ..., Yk with corresponding class frequencies f1, f2, f3, ..., fk, the mean is: 
 
  Y  = (f1Y1 + f2Y2 _ f3Y3 + ... + fkYk) / r = ΣfjYj/r, and r = Σfj. 
 
 For the data in Table 2-2, 
 
  Y  = [4.8(1) + 6.3(4) + ... + 16.8(4)] / 100 = 1230/100 = 12.3 
 
 Median.  The median class is the class which contains the median.  The median (M) may be 
estimated from the formula. 

M = L + C [(r/2) - F] / fm 
 
where C is the class interval, L is the lower boundary of the median class, F is the cumulative frequency 
of all classes below the median class, and fm is the frequency of the median class.  For the data in Table 
2-2, 
 

M = 11.56 + 1. 5 [100/2 - 32]/24 = 12.7 
 
 Modal Class.  The class with the greatest frequency is called the modal class.  For the data in 
Table 2-2, the 6th class is the modal class. 
 
 Variance 
 
S2 = [Σfj(Yj - Y )2/(r-1)] = [Σfj Yj

2  - (ΣfjYj)2/Σfj] / (Σfj-1) 
 
 for the data in Table 2-2,  
 



S2 = 1(4.8 - 12.3)2/99 + 4(6.3 - 12.3)2/99 + .... + 4(16.8 - 12.3)2/99 = 706.5/99 = 7.1 
 
 Standard Deviation 
 
  S S= 2  
 
 For the sucrose concentration data in Table 2-1, 
 
  S = =71 2 7. .  
 
2.6 The Five-Number Summaries 
 
 We have shown how to describe a population from a large sample by computing measures of 
central tendency and dispersion.  Among these, the median and the extreme values are relatively easy to 
find with little computation.  With additional numbers, called "hinges" we will have a so-called five-
number summary.  Hinges are the values mid-way between each extreme and the median.  Hinges can 
be easily found by adding a cumulative frequency column to stem-and-leaf diagram Figure 2-4.  This is 
obtained by counting and summing the leaves for each stand from the extremes to the stem that contains 
the median.  The count for the median stem is the number of leaves it contains.  Figure 2-7 shows the 
stem-and-leaf display of Figure 2-4 and a column of cumulative counts from the two extremes. 
 

Cumulative 
Leaves on Stem 

Initial Value 
of the Stem 

 
Leaves 

   1   4* 4 
   1   5  
   4   6 355 
   7   7 045 
 12   8 25677 
 21   9 012244566 
 27 10 014568 
 40 11 0013468889999 
(14) 12 11224456666899 
 46 13 0011222344457788 
 30 14 00111234566799 
 16 15 000001112377 
   4 16 177 
   1 17 2 

 
Figure 2-7 Stem-and-leaf display with cumulative counts from the 

extremes to the median class. 
 
 

 The median is the average of the 50th and 51st value in the ranked data, 12.6.  Note that the 
median can be determined by counting to the 50th and 51st values.  The rank (H) of the hinge number is 
defined as: 



 

 H I N
= +

+1
2

1
2

( )  if N is odd, I = 0 if (N+1)/2 is even otherwise I = 1. 

 

      = 1
2 2

(I N
+ )  if N is even, I = 0 if N/2 id even otherwise I = 1. 

 
For example the rank of hinge for various N-values are shown below: 
 

N 10 100 

H 2   5   3   25 

 
For the sucrose data of Figure 2-7, the hinge rank is (0+100/2)/2 = 25.  The hinge values are found by 
counting to the 25th rank from each extreme and are 10.5 and 14.5. 
 
 The five values are 4.4 (smallest), 10.5 (hinge), 12.6 (median), 14.5 (hinge) and 17.2 (greatest).  
These can be summarized in the following form: 
 

        N = 100  

M 50.5        12.6  

H 25 10.5 14.5 

       1   4.4 17.2 

 
 
where N is total observations, M is median, H is hinge rank and the numbers outside of the box are 
ranks from each extreme value. 
 
 These values can be plotted as a "box-and-whisker" diagram. 
 

 
Figure 2-8.  Box-and-whisker plot of sucrose concentration data. 

 



It is common practice to describe a large sample by its mean, standard deviation and extreme values.  
Such a description for the sucrose data is plotted as B in Figure 2-8. 

 
 

SUMMARY 
 
1. Measures of central tendency. 
 
 (a) Ungrouped data 
 
  (1) Mean.   Y  = ΣYj / r  for a set of r items Y1, Y2, Y3, ..., Yr 
 
  (2) Median.  The median is the middle item of an odd number of ranked 

measurements or the mean of the two middle items of an even number of ranked 
measurements. 

 
  (3) Mode.  The mode is the item(s) which appears most frequently.   
 
 (b) Grouped data 
 

 (1) Mean. Y  = ΣfjYj/r for a set of items Y1, Y2, Y3, ..., Yk with corresponding 
frequencies f1, f2, ..., fk 

 
  (2) Median.  Median = L + C (r/2 - F) / fm where L is the lower boundary of the 

median class, C is the class interval, F is the cumulative frequency of all classes 
below the median class, and fm is the frequency of the median class. 

 
2. Measures of dispersion 
 
 (a) Ungrouped Data 
 
  (1) Sample Variance. 
 
  S Y Y r f Y r rj j j

2 2 21 1= − − = −Σ Σ( ) / ( ) [ ) / ]/ ( )  
 
  (2) Sample Standard deviation, S = S2  
 
  (3) Range.  The range is the largest item minus the smallest item. 
 
 (b) Grouped Data 
 
  (1) Sample Variance. 
 
  S f Y Y r f Y f Y r rj j j j j j

2 2 2 21 1= − = = − −Σ Σ Σ( ) / ( ) [ ( ) / ]/ ( )  

  (2) Sample Standard Deviation, S =  S2  
 
3. Data summaries 
 



 (a) Stem-and-leaf display 
 
  Frequency table keeps track of the individual observations. 
 
 (b) Five-number summary 
 
  The five numbers are the extreme values, the hinges, and the median. 

 
 

1EXERCISES 
 
1. For the set of numbers 9, 6, 10, 8, 12, 11, 8, 8, 9 find the 
 
   a)  mean  (9) 
   b)  median  (9) 
   c)  mode  (8) 
   d)  range  (6) 
 
   e)  variance by use of the formula 
 
    S Y Y rj

2 2 1= − −Σ( ) / ( )

)

   (3.25) 
 
   f)  variance by use of the formula 
 
    S Y   (3.25) Y r rj j

2 2 2 1= − −[ ( ) / ]/ (Σ Σ
 
2. For the set of numbers 6.5, 4.3. 8.7, 12.1, 10.5, 9.2, 7.8, 12.9 calculate to two decimal places the 

mean, variance and standard deviation.    (9.00, 8.14, 2.85) 
 
3.  Eight rats on a special diet had their weight gains recorded in grams as follows:  22.7, 25.8, 6.4, 

2.18, 17.2, 18.6, 19.2, 20.7.  Find the mean and standard deviation of the gains in weight. 
                                        (20.3, 3.10) 
 
4. Find the mean and standard deviation for the following frequency distribution: 
 

Y: 2 4 6 8 10 12 

f: 1 4 8 3   2   1 

          (6.20, 2.59) 
 
5. The following data are the prices in cents per pound of a particular brand of cheese in 12 

different stores: 
 

100 120 105   90 

110 110 110 115 

130   90 100 104 

 
 For these prices what is the 



 
 a) mean   (107) 
 b) median   (107.5) 
 c) mode   (110) 
 d) range   (40) 
 e) variance   (134.36) 
 f) standard deviation (11.59) 
 
6. Subtract 100 cents from all prices in Exercise 5, and calculate the mean and variance.  What 

conclusions do you draw?     (7, 134.36) 
 
7. Given the frequency distribution:  Class boundaries  Frequency
 
 Find to two decimal places the   0.5 -   3.5     1 
 a) mean      3.5 -   6.5     3 
 b) variance     6.5 -   9.5     6 
 c) median class     9.5 - 12.5   10 
 d) median    12.5 - 15.5     6 
 e) modal class   15.5 - 18.5      4
 
          30 
    (10.90, 15.20, 9.5-12.5, 11.00, 9.5-12.5) 
 
8. Draw the histogram for the data of Exercise 7. 
 
9. For a set of 20 values of Y it is known that   and S = 6.  What is the mean of the set? ΣYi

2 900= .
(3.3) 

 
10. Give some reasons why frequency distributions are important in statistics. 
 
11. Based on a clinical survey of 100 patients, it was found that 10% of the patients wait 10 minutes 

before being seen by a physician, 15% wait 20 minutes, 25% wait 30 minutes, 35% wait 40 
minutes, 10% wait 50 minutes and 5% wait 60 minutes.  Find the mean and median amount of 
the time patients spend waiting to see a physician.  What is the standard deviation? 

(33.5, 35.0, S = 12.82) 
 
12. the following are the weights of 24 eggs measured in grams. 
 

60.3, 53.8, 49.9, 52.4, 53.2, 46.6, 53.2, 51.0, 51.8, 52.9, 50.3, 52.6, 48.4, 52.6, 48.9, 53.9, 52.4, 
48.7, 46.3, 45.4, 44.4, 44.4, 46.8, 48.7. 

 
 a) Calculate the mean, variance and standard deviation of this set of data. 

(50.37, 13.79, 3.71) 
 
 b) Make a frequency table for these weights. 
 
 c) Complete the mean, variance and standard deviation using your frequency table. 
 
 



13. Use data in 12. 
 
 a) Draw a stem-and-leaf display of the data. 
 b) Make a five-number summary of the data. 
 c) Draw a box-and-whisker plot. 
  


