Question 1: Statistical Analysis of a Sample
Population

Problem Statement

A sample consists of 120 males and 80 females. The table below shows the distribution

of individuals by gender and age.

Part 1: Total Number of Individuals Younger Than
20

Let the number of males (nya) and females (ngemale) in the sample be:

Nmale = 1207

Nfemale = 80.

Thus, the total sample size is:
N = Nmale T Nfemale = 200.

Let the number of age groups be:
K =4.

Define the relative frequencies of males (pmale, ) and females (Premare,,) i each group:

Pmale; = 10%a Pmales = 10%7 «++s  Pmaleg = 50%7
Ptemale; = 20%7 Ptemales = 20%7 -++y  Pfemalex — 30%

The absolute frequency of males and females in each group is given by:

Nmalek = TMmalePmaley, ; ke {1>2a"'7K}7
]\[female;C = TNfemalePfemaley, s ke {17 27 s 7K}



The total absolute frequency is:
N = Nmale, + Niemate,, k€ {1,2,...,K}.
The number of people younger than 20 is:
Nytyjoctorr,....105y = N1 = 28.

Answer for Part 1:

Nytyjocior,.. 105y = 28|,

Part 2: Percentage of Individuals Aged 50 or Older

The relative frequency for the total population is:

N,
psz, ke{l,2,...,K}.

The percentage of individuals aged 50 or older is:

P #{y/oc{50.51,0801) = Pa = 42%.
#{y/0€{0,1,...,89} }

Answer for Part 2:

P #{y/oc(5051,...801) = 42% |.
#{y/0€{0,1,...,89}}

Part 3: Number of Males Aged 30 or Older

The number of males aged 30 years or older is:

K
Nmale#{y/oe{?,o,al ..... 80}} Z Nmalek = 96.
k=3

Answer for Part 3:

N 96 |.

aley(y/0e{30,31,....80}}




Part 4: Median Age Calculation

Define the age class intervals:

2z =yloe€{0,1,...,19},
2z =1y/o € {20,21,...,29},

zx =y/o € {50,51,...,89}, ke{l,2,...,K}.

The median position is at:
Pm = 50%.

Since:
2 3
> ok =28% < pm < 58% =Y pr,
k=1 k=1

the median falls within z3. The lower boundary of 23 is:

29+ 30

L., 5

= 29.5.

The class width is:
(49 + 50) — (29 + 30)

2

Assuming a uniform distribution within z3, the median is calculated as:

_ 2
m = ng + (pm Zk:l pk) 033.
25

C,, = = 20.

Substituting values:

907 — 28 265
m = 29.5 + <%%> 20 =

= — ~44.167.
30% 6

Answer for Part 4:

2
m = 25 ~ 44.167 |




