
Question #42139, Economics, Economics of Enterprise 

Task:  

 The heights of a group of 1000 people are measured, and found to be distributed 

normally with mean height of 178 cm and a standard deviation of 12 cm. 

How many people do we expect to find with a height of 178 cm or less ? 

Solution: 

 Let 𝜉 - is a random variable individual growth. 

According to the problem stated, that 𝜉 to be distributed normally with mean height of 178 cm 

and a standard deviation of 12 cm. It’s means that: 

𝜉~𝒩(178, 122) − 𝑛𝑜𝑟𝑚𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠 178 𝑎𝑛𝑑 12. 

𝜉~𝑓𝜉(𝑥) =
1

√2𝜋 ∗ 122
𝑒

−
(𝑥−178)2

2∗122 =
1

12√2𝜋
𝑒−

(𝑥−178)2

288 , 𝑤ℎ𝑒𝑟𝑒 𝑖𝑠 𝑓𝜉 − 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 

𝐴𝑙𝑠𝑜: 𝜉~𝐹𝜉(𝑥) = ∫ 𝑓𝜉(𝑡) 𝑑𝑡

𝑥

−∞

, 𝑤ℎ𝑒𝑟𝑒 𝑖𝑠 𝐹𝜉 − 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 

𝐿𝑒𝑡 𝑆 = {ℎ1, … , ℎ1000} − 𝑎 𝑔𝑟𝑜𝑤𝑖𝑛𝑔 𝑠𝑒𝑡 𝑜𝑓 1000 𝑝𝑒𝑜𝑝𝑙𝑒 

𝐿𝑒𝑡 𝐴 = {ℎ𝑖1
, … , ℎ𝑖𝑘

} − 𝑎 𝑔𝑟𝑜𝑤𝑖𝑛𝑔 𝑠𝑒𝑡 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒, 𝑤ℎ𝑜𝑠𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 178𝑐𝑚 

ℙ(𝜉 ≤ 178) =
|𝐴|

|𝑆|
− 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑝𝑒𝑟𝑠𝑜𝑛 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 178𝑐𝑚 

|𝐴| = |𝑆|ℙ(𝜉 ≤ 178) 

ℙ(𝜉 ≤ 178) = 𝐹𝜉(178) = ∫ 𝑓𝜉(𝑡) 𝑑𝑡

178

−∞

= ∫
1

12√2𝜋
𝑒−

(𝑡−178)2

288

178

−∞

𝑑𝑡

= [𝐿𝑒𝑡 
𝑡 − 178

12
= 𝑎, => 𝑡 = 12𝑎 + 178, 𝑎𝑛𝑑 𝑑𝑡 = 12𝑑𝑎]

= ∫
12

12√2𝜋
𝑒−

𝑎2

2

0

−∞

𝑑𝑎 = [𝐿𝑒𝑡 𝑔(𝑎) = 𝑒−
𝑎2

2 , 𝑜𝑏𝑣𝑖𝑜𝑢𝑠𝑙𝑦, 𝑡ℎ𝑎𝑡 𝑔(𝑎) = 𝑔(−𝑎) =>]

= ∫
12

12√2𝜋
𝑒−

𝑎2

2

∞

0

𝑑𝑎 =
1

√2𝜋
∫ 𝑒−

𝑎2

2

∞

0

𝑑𝑎 = [𝐿𝑒𝑡 𝑎 = √2𝑐, 𝑡ℎ𝑒𝑛 𝑑𝑎 =
1

√2𝑐
𝑑𝑐]

=
1

√2𝜋
∫ 𝑒−𝑐

1

√2𝑐

∞

0

𝑑𝑐 =
1

2√𝜋
∫ 𝑒−𝑐𝑐

1
2−1

∞

0

𝑑𝑐 =
1

2√𝜋
Γ (

1

2
)

= [𝑊ℎ𝑒𝑟𝑒 𝑖𝑠 Γ( ) −  𝐸𝑢𝑙𝑒𝑟 𝑔𝑎𝑚𝑚𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛] =
1

2√𝜋
√𝜋 =

1

2
 

|𝐴| = |𝑆| ∗
1

2
=

1000

2
= 500 

Answer: 500 people with height less then 178cm. 


