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 𝑋
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𝑘 = 𝐸(𝜃) − 𝜃 

𝐸(𝜃) = 𝜃 + 𝑘 𝜃 𝜃

𝜃1 𝜃2 𝜃



 

𝜃1 𝜃2

𝜃1

𝜃2 𝜃.

𝑋

𝜇 𝐸(𝑋) = 𝜇.
𝑝̂

𝑆2 =
∑ (𝑥𝑖 − 𝑋)

2𝑛
𝑖=1

𝑛
 

𝐸(𝑆2) = 𝜎2. (
𝑛−1

𝑛
)

𝑆𝑐
2 =

∑ (𝑥𝑖 − 𝑋)
2𝑛

𝑖=1

𝑛 − 1
 

𝑆2



 

 

𝜃

𝑙𝑖𝑚
𝑛→∞

𝑃(|𝜃 − 𝜃| < 𝑒) = 1

1

 

𝜃1 𝜃2

𝜃 𝜃1 𝑉(𝜃1) < 𝑉(𝜃2)

𝑉 = 
𝜎2

𝑛
.



 

 𝑉(𝑚𝑒) = 1,25332 
𝜎2

𝑛

𝜃1

𝜃2 𝜃
𝜃1

𝜃2

𝜃1 𝜃2

 



 

𝜇̂ =
𝑥1+𝑥2

2
 

x1, x2 x3

3

 σ2

𝜇̂1= 1/3 x1 + 1/3 x2 + 1/3 x3

𝜇̂2= 1/9 x1 + 3/9 x2 + 5/9 x3 

𝜇̂3= 6/10 x1 + 4/10 x3 

5
6,33 6,37 6,36 6,32 6,37

 

 

 



 

 

𝑝̂ =
𝑥

𝑛

 

10

𝑥1, 𝑥2, … , 𝑥10

𝑥𝑖 = {
1   𝑠𝑖 𝑙𝑎 𝑟𝑒𝑠𝑝𝑢𝑒𝑠𝑡𝑎 𝑒𝑠 𝑆í
0 𝑠𝑖 𝑙𝑎 𝑟𝑒𝑠𝑝𝑢𝑒𝑠𝑡𝑎 𝑒𝑠 𝑁𝑜

 = 1, 2, ..., 10  𝑝 = 𝑃(𝑥𝑖 = 1). 

𝑥𝑖

distribución 1

𝑓(𝑥1, 𝑥2, … , 𝑥10) = 𝑝𝑥1 . (1 − 𝑝)1−𝑥1 . 𝑝𝑥2 . (1 − 𝑝)1−𝑥2 ....𝑝𝑥10 . (1 − 𝑝)1−𝑥10  



 

3 𝑥𝑖 = 1

𝑓(𝑥1, 𝑥2, … , 𝑥10) = 𝑝3. (1 − 𝑝)7 

10

0 1 
3

7
1

0,3
10 3

0,3

𝑓(𝑥1, 𝑥2, … , 𝑥10) 𝑙𝑛𝑓(𝑥1, 𝑥2, … , 𝑥10),

𝑙𝑛𝑓(𝑥1, 𝑥2, … , 𝑥10) = 3. 𝑙𝑛𝑝 + 7. 𝑙𝑛(1 − 𝑝) 

𝜕𝑙𝑛𝑓(𝑥1, 𝑥2, … , 𝑥10)

𝜕𝑝
=

3

𝑝
−

7

1 − 𝑝
 



 

𝜕𝑙𝑛𝑓(𝑥1, 𝑥2, … , 𝑥10)

𝜕𝑝
=

3(1 − 𝑝) − 7𝑝

𝑝. (1 − 𝑝)
 

𝜕𝑙𝑛𝑓(𝑥1, 𝑥2, … , 𝑥10)

𝜕𝑝
=

3 − 10𝑝

𝑝. (1 − 𝑝)
 

3 − 10𝑝̂

𝑝̂. (1 − 𝑝̂)
= 0 

𝑝̂ =
3

10
 

0,30

𝜇 𝜎2

𝐿(𝜇, 𝜎2) = 𝑓(𝑥1, 𝑥2, … , 𝑥𝑛; 𝜇, 𝜎2) = [
1

√2𝜋𝜎2
]

𝑛

𝑒
−1
2

∑
(𝑥𝑖−𝜇)2

𝜎2
𝑛
𝑖=1  

𝑥𝑖

𝜇 𝜎2 𝐿(𝜇, 𝜎2)

𝜇 𝜎2

𝐿(𝜇, 𝜎2)

𝜇 𝜎2.

𝑙𝑛(𝐿) =
−𝑛

2
𝑙𝑛(2𝜋𝜎2) −

1

2
∑

(𝑥𝑖 − 𝜇)2

𝜎2

𝑛

𝑖=1

. 𝑙𝑛 𝑒 

 𝜇  𝜎2: 

𝜕𝑙𝑛(𝐿)

𝜕𝜇
= 0 −

1

2𝜎2
. 2 ∑(𝑥𝑖 − 𝜇)(−1)

𝑛

𝑖=1

 



 

𝜕𝑙𝑛(𝐿)

𝜕𝜎2
=

−𝑛

2
.

2𝜋

2𝜋𝜎2
−

1

2
(

−1

(𝜎2)2
∑(𝑥𝑖 − 𝜇)2

𝑛

𝑖=1

) 

𝜕𝑙𝑛(𝐿)

𝜕𝜇
=

1

𝜎2
∑(𝑥𝑖 − 𝜇)

𝑛

𝑖=1

 

𝜕𝑙𝑛(𝐿)

𝜕𝜎2
=

−𝑛

2𝜎2
+

1

2(𝜎2)2
∑(𝑥𝑖 − 𝜇)2 =

−𝑛𝜎2 + ∑ (𝑥𝑖 − 𝜇)2𝑛
𝑖=1

2(𝜎2)2

𝑛

𝑖=1

 

𝜇 𝜎2

1

𝜎̂2
∑(𝑥𝑖 − 𝜇̂) = 0

𝑛

𝑖=1

 

−𝑛𝜎̂2 + ∑ (𝑥𝑖 − 𝜇̂)2𝑛
𝑖=1

2(𝜎̂2)2
= 0 

𝜇̂ =
∑ 𝑥𝑖

𝑛
𝑖=1

𝑛
𝜎̂2 =

∑ (𝑥𝑖 − 𝜇̂)2𝑛
𝑖=1

𝑛
 

1



 

𝜆

 𝑓(𝑥𝑖 , 𝜆) =
𝑒−𝜆𝜆𝑥𝑖

𝑥𝑖!
 

𝑓(𝑥) = {
𝜆𝑒−𝜆𝑥 𝑝𝑎𝑟𝑎 𝑥 ≥ 0

0  𝑝𝑎𝑟𝑎 𝑜𝑡𝑟𝑜 𝑣𝑎𝑙𝑜𝑟
 



L(𝑝) = 𝐶𝑛
𝑋𝑝𝑋(1 − 𝑝)𝑛−𝑋  𝑋 = ∑ 𝑥𝑖 

 

𝜃 𝜃

|𝜃 − 𝜃| ≤ 𝑒 



 

𝜃

(𝜃 − 𝑒; 𝜃 + 𝑒)
𝜃

𝜎2

𝜇 𝑋.
𝑋

𝜇 𝜎2/𝑛.

𝑋 − 𝜇

𝜎 √𝑛⁄
 𝑁(0,1) 

𝜎
𝜇

𝑋

𝑃 (𝑧𝛼 2⁄ <
𝑋 − 𝜇

𝜎 √𝑛⁄
< 𝑧1−𝛼 2⁄ ) = 1 − 𝛼 

1 − 𝛼
𝑧𝛼 2⁄ 𝑧1−𝛼 2⁄

1 − 𝛼 = 0,95 𝑧𝛼 2⁄  -1,96  𝑧1−𝛼 2⁄ 1,96 (-1,96 z < 1,96

0,95 𝑧𝛼 2⁄ = −𝑧1−𝛼 2⁄



 

1 − 𝛼 0,95

𝑃(−𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄ < 𝑋 − 𝜇 < 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄ ) = 1 − 𝛼 

𝜇

𝑃(𝑋 − 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄ < 𝜇 < 𝑋 + 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄ ) = 1 − 𝛼 

1 − 𝛼

(𝑋 − 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄ ; 𝑋 + 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄ ) 𝜇.

𝜇

1 − 𝛼
(1 − α).100 %

𝐿𝐼𝐶 = 𝑋 − 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄  

𝐿𝑆𝐶 = 𝑋 + 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄  

𝜇 𝜎

𝜇 𝜎 √𝑛⁄

0,95
95 %

 



 

0,95
𝜇

95 %

𝜇

1,96 𝜎 √𝑛⁄

95 % 𝜇

𝜇  𝜇

4
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95 %
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𝐿𝐼𝐶 = 8 − 1,96.
2

√49
= 7,44 

𝐿𝑆𝐶 = 8 + 1,96.
2

√49
= 8,56 

95 %
7,44 8,56

 𝜃

 𝜃 = 𝑔(𝑥1, 𝑥2, … , 𝑥𝑛)

 ℎ(𝜃, 𝜃)

 1 − 𝛼

𝑃(𝑘1 < ℎ(𝜃, 𝜃) < 𝑘2) = 1 − 𝛼  

𝑘1 𝑘2

 

1 − 𝛼

 

(1 − 𝛼) 100 % 𝜃



 

 

𝜎 √𝑛⁄

√
𝑁−𝑛

𝑁−1

• 

• 

 

𝜇

𝑋−𝜇

𝜎 √𝑛⁄
𝑁(0,1), 

30

1 − 𝛼

𝐿𝐼𝐶 = 𝑋 − 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄  

𝐿𝑆𝐶 = 𝑋 + 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄  

30



 

𝐿𝐼𝐶 = 𝑋 − 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄ . √
𝑁−𝑛

𝑁−1
 

𝐿𝑆𝐶 = 𝑋 + 𝑧1−𝛼 2⁄ . 𝜎 √𝑛⁄ . √
𝑁−𝑛

𝑁−1
 

36
15

2

 

 95 %

 99 %

 

𝜇 𝜎2

𝑋−𝜇

𝑆 √𝑛⁄
 𝑡𝑛−1, 

> 100 𝜎2



 

100

 𝜇. 

σ σ

𝑋 − 𝜇

𝜎 √𝑛⁄
 𝑁(0,1) 

 

𝑋 − 𝜇

𝑆 √𝑛⁄
 𝑡𝑛−1 

 

 30

𝑋 − 𝜇

𝜎 √𝑛⁄
 𝑁(0,1)

30

 100 

𝑋 − 𝜇

𝑆 √𝑛⁄
 𝑁(0,1) 

100



 

Medidas resumen 

Resumen  Solvencia 

n       69,00 

Media   1,028 

D.E.    0,163 

Mín     1,010 

Máx     1,072 

Mediana 1,050 

 90 % μ

 

69 150

1 5 5

Medidas resumen 

Variable     n    Media  D.E.  Mín   Máx   Mediana   Q1     Q3 

Evaluación  20 3,99   0,81  2,14  4,88   4,19    4,00   4,50 

 99 %

 

Intervalos de confianza 

Bilateral 

Estimación paramétrica 

Variable   Parámetro  Estimación E.E.   n   LI(99%) LS(99%) 

Evaluación  Media     3,99     0,18   20   3,47    4,51 

10



 

    

 

 

 

95 %

65
19,5

5,2

90 %

49
100

8,5
95 %

95 %

3629,00 3822,25 4015,50 4208,75 4402,00

Cuantiles de una Normal(4010,8,49258)

3629,00

3822,25

4015,50

4208,75

4402,00

C
u

a
n

ti
le

s
 o

b
s
e

rv
a

d
o

s
(V

id
a

 ú
ti
l)

n= 10 r= 0,986 (Vida útil)

Q-Q Plot

 



 

50 8,71 % 2,1 %

90 %

99 %

100
25.467 4.980

95 %

 

 = 

𝑝̂ =
𝑥

𝑛

x
x n.p  

n.p. 1-

 ≥ 5 .(1- ) ≥ 5

 𝑝̂ − 𝑃

√𝑃 (1 − 𝑃) 𝑛⁄
 𝑁(0,1) 



 

1 − 𝛼

𝑃 ( 𝑝̂ − 𝑧1−𝛼 2⁄ √𝑃 (1 − 𝑃) 𝑛⁄ ) < 𝑃 (𝑝̂ + 𝑧1−𝛼 2⁄ √𝑃 (1 − 𝑃) 𝑛⁄ ) = 1-𝛼 

𝐿𝐼𝐶 = 𝑝̂ − 𝑧1−𝛼 2⁄ .√𝑝̂ (1 − 𝑝̂) 𝑛⁄  

𝐿𝑆𝐶 = 𝑝̂ + 𝑧1−𝛼 2⁄ .√𝑝̂ (1 − 𝑝̂) 𝑛⁄  

15 %
120

11 de ellos tienen algún defecto. ¿Debe el jefe de producción realizar 

algún 1 − 𝛼 = 0,90. 

1.500
450

 

 95 % .

15 17 9%

1.400



 

99,73 %.

100 39

 

Intervalos de confianza  

Estimación paramétrica 

Variable Parámetro estimación E.E. n LI(99%) LS(99%) 

docencia proporción(>0) 0,39 0,39 0,05 100 0,26 0,52 

 

 

(𝑛 − 1)𝑆2

𝜎2
 𝜒𝑛−1

2  

𝜒𝑛−1
2

𝑃 (𝜒𝛼
2

2 <
(𝑛 − 1)𝑆2

𝜎2
< 𝜒

1−
𝛼
2

2 ) = 1 − 𝛼 

 𝜒𝛼

2

2
  𝜒

1−
𝛼

2

2
  𝜒2 n-1

𝜒𝛼

2

2
  𝛼 2⁄   𝜒

1−
𝛼

2

2
 

𝜎2,

𝐿𝐼𝐶 =
(𝑛 − 1)𝑆2

𝜒
1−

𝛼
2

2  

𝐿𝑆𝐶 =
(𝑛 − 1)𝑆2

𝜒𝛼
2

2  



 

4

Intervalos de confianza  

Estimación paramétrica 

Variable Parámetro Estimación E.E. n LI(90%)  LS(90%) 

contenido Varianza 0,02 0,01 27 0,01 0,03 0,03 



 

95 %

18 %

98 %

 

 

𝜇
1 − 𝛼

𝑃 (𝑧𝛼 2⁄ <
𝑋 − 𝜇

𝜎 √𝑛⁄
< 𝑧1−𝛼 2⁄ ) = 1 − 𝛼 

 |𝑋 − 𝜇|  . 

𝑃(|𝑒| < 𝑧. 𝜎 √𝑛⁄ ) = 1 − 𝛼 

𝑧 = 𝑧1−𝛼 2⁄

1 − 𝛼 𝑧.
𝜎

√𝑛



 

|𝑒| = 𝑧.
𝜎

√𝑛
 

𝑛 = 
𝑧2𝜎2

𝑒2  

𝜎2

● 

● 

● 

𝑛 = 
𝑧2𝑝(1−𝑝)

𝑒2  

p

 = 1-  = 0,5 .(1- )
0,25



 

● 

 = 0,50

● 95 %  = 
1,96

● 0,05
0,05

𝑛 =
(1,96)20,50.0,50

0,052 𝑛 ≥ 385

385

0,50

● 

(1 − 𝛼)
𝛼

● 𝜎2 𝑝. (1 − 𝑝)

● 



 

 

10

 

1 % 2

 5

 10 
%

6,25 
2

95 %

95 % 2 %

 9 %
 



 

65 %

3 %

 95,45 % 
 99,73 % 

10 %
95 %

$2.800

 

$500 
95,45 %.

 500

 95,45 % 
500

 

10 % 5 %



 

𝜀

𝑒 = 𝜀. 𝜇 

𝑒 = 𝜀. 𝑃 

𝑛 =
𝑧2𝜎2

𝜀2. 𝜇2
 

𝑛 =
𝑧2𝑃(1 − 𝑃)

𝜀2. 𝑃2
 

𝜎 𝜇⁄

𝑛 =
𝑧2(𝐶𝑉)2

𝜀2
 

 𝜀 = 0,10
10 %

 

𝑛 =
𝑧2𝜎2

𝑒2
.
𝑁 − 𝑛

𝑁 − 1
 

𝑛∞

𝑛 = 𝑛∞.
𝑁 − 𝑛

𝑁 − 1
 



 

𝑛 =
𝑛∞. 𝑁

(𝑁 − 1) + 𝑛∞
 

5 %

95 %
0,02 8.000

 𝑛∞

$500
95 %

$1.500 4.000
𝑛∞

5.000



 

95 %
0,05

30 %

1.000

9,07

95 % 3

12

98%. 

 

15 5
5

99 %

 2 %



 

- 95 %
- 0,60

 

 99 %

 

 

 

 

 

1.000 

120



 

 90 %

 47,04 
345

61

90 %

 

 $90.000

 = 3

𝐸(𝜃) = 𝜃 

𝜇̂1 =
1

3
𝑥1 +

1

3
𝑥2 +

1

3
𝑥3 

𝜇̂2 𝜇̂3

𝜇̂1 𝜇̂2 𝜇̂3

𝜇̂2 =
1

9
𝑥1 +

3

9
𝑥2 +

5

9
𝑥3 

𝜇̂3

𝜇̂2 𝜇̂3

𝜇̂3 =
6

10
𝑥1 +  

4

10
𝑥3 



 

E(𝜇̂1)=E(⅓ x1+⅓ x2+⅓ x3) 

E(𝜇̂1 =E(⅓ x1)+E(⅓ x2)+E(⅓ x3) 

E(𝜇̂1 =⅓.E(x1)+⅓.E(x2)+⅓.E(x3) 

E(𝜇̂1 =⅓µ+⅓.µ +⅓.µ 

E(𝜇̂1 3/3µ 

V(𝜇̂1)=V(⅓ x1+⅓ x2+⅓ x3) 

V(𝜇̂1)=V(⅓ x1)+V(⅓ x2)+V(⅓ x3) 

V(𝜇̂1 =1/9.V(x1)+1/9.V(x2)+1/9.V(x3) 

V(𝜇̂1)=1/9σ2+1/9.σ2+1/9.σ2 

V(𝜇̂1 =3/9σ2 

V(𝜇̂1)=0,3333σ2 

E(𝜇̂2)=E(1/9 x1+3/9 x2+5/9 x3) 

E(𝜇̂2)=E(1/9 x1)+E(3/9x2)+E(5/9x3) 

E(𝜇̂2)=1/9.E(x1)+3/9(x2)+5/9.E(x3) 

E(𝜇̂2) = 1/9 µ + 3/9 . µ + 5/9 . µ 

E(𝜇̂2) = 9/9 µ 

V(𝜇̂2)=V(1/9 x1+3/9 x2+5/9 x3) 

V(𝜇̂2)=V(1/9 x1)+V(3/9 x2)+V(5/9x3) 

V(𝜇̂2)=1/81V(x1)9/81.V(x2)+25/81.V(x3) 

V(𝜇̂2)=1/81σ2+9/81.σ2+25/81.σ2 

V(𝜇̂2) = 35/81 σ2 

V(𝜇̂2) = 0,432 σ2 

E(𝜇̂3)=E(6/10x1+4/10x3) 

E(𝜇̂3)=E(6/10x1)+E(4/10 x2) 

E(𝜇̂3)=6/10.E(x1)+4/10.E(x2) 

E(𝜇̂3)=6/10µ+4/10.µ 

E(𝜇̂3)=10/10µ 

V(𝜇̂3)=V(6/10x1+4/10x3) 

V(𝜇̂3)=V(6/10x1)+V(4/10 x2) 

V(𝜇̂3)=36/100.V(x1)+16/100.V(x2) 

V(𝜇̂3)=36/100σ2+16/100.σ2 

V(𝜇̂3)=51/100σ2 

V(𝜇̂3)=0,51σ2 

 𝑋=6,35

𝜇̂1 = 𝑋 
𝐸 (𝜇̂1) = 𝐸 (𝑋) = 𝜇 

𝑉𝑎𝑟 (𝜇̂1) = 𝑉𝑎𝑟 (𝑋) =  
𝜎2

𝑛
 =  

𝜎2

5
 

   

 𝑆2  0,00055 

 

𝜇̂2 = 3/7 X1 + 1/7 X2 + 1/7 X3 + 1/7 X4 + 1/7 X5 

E (𝜇̂2) = E (3/7 X1 + 1/7 X2 + 1/7 X3  + 1/7 X4 + 1/7 X5) 

E (𝜇̂2) = E (3/7 x1) + E (1/7 x2) + E (1/7 x3) + E (1/7 X4) + E (1/7 X5) 

E (𝜇̂2) = 3/7 E(x1) + 1/7 E (x2) + 1/7 E (x3) + 1/7 E (x4) + 1/7 E (x5) 

E (𝜇̂2) = 3/7 µ + 1/7 µ + 1/7 µ + 1/7 µ + 1/7 µ 

E (𝜇̂2) = 7/7 µ 



 

V (𝜇̂2) = V (3/7 X1 + 1/7 X2 + 1/7 X3 + 1/7 X4 + 1/7 X5) 

V (𝜇̂2) = 9/49.V(X1)+1/49.V(X2)+1/49.V(X3 )+1/49.V(X4)+1/49 V(X5) 

V (𝜇̂2)= 9/49 σ2 + 1/49 σ2 + 1/49 σ2 + 1/49 σ2 + 1/49 σ2 

V (𝜇̂2) =13/49 σ2  

V (𝜇̂2) = 0,265 σ2 

 V(𝜇̂1) < V(𝜇̂2),  𝜇̂1 

 

Mo = 6,37 

X n

   𝑝̂ =
𝑥

𝑛
. 

E (𝑝̂) = E (
𝑥

𝑛
) 

E (𝑝̂) = 1/  ( ) 
E (𝑝̂) =  

𝑓(𝑥𝑖, 𝜆) =
𝑒−𝜆. 𝜆𝑥

𝑥𝑖!
 

𝐿(𝜆) = 𝑓(𝑥1, 𝑥2, 𝑥3, . . . 𝑥𝑛,𝜆) 

𝐿(𝜆) = ∏
𝑒−𝜆. 𝜆𝑥

𝑥𝑖!

𝑛

𝑖=1

 

𝐿(𝜆) =
𝑒−𝜆𝑛. 𝜆∑ 𝑥𝑖

𝑛
𝑖 = 1

∏ 𝑥𝑖!𝑛
𝑖 = 1

 

𝑙𝑛𝐿(𝜆) = ln
𝑒−𝜆𝑛.𝜆∑ 𝑥𝑖

𝑛
𝑖 = 1

∏ 𝑥𝑖!𝑛
𝑖 = 1

 

 

⋅



 

𝑙𝑛𝐿(𝜆) = ln𝑒−𝜆𝑛 + ln𝜆∑ 𝑥𝑖
𝑛
𝑖 = 1  - ln ∏ 𝑥𝑖!𝑛

𝑖 = 1  

𝑙𝑛𝐿(𝜆) = −𝜆𝑛ln𝑒 + ∑ 𝑥𝑖
𝑛
𝑖 = 1 ln 𝜆 - ln ∏ 𝑥𝑖!𝑛

𝑖 = 1  

𝑙𝑛𝐿(𝜆) = −𝜆𝑛 + ∑ 𝑥𝑖
𝑛
𝑖 = 1 ln 𝜆 - ln ∏ 𝑥𝑖!𝑛

𝑖 = 1  

𝜕𝑙𝑛𝐿(𝜆)

𝜕𝜆
 = −𝑛 +

1

𝜆
 ∑ 𝑥𝑖

𝑛
𝑖 = 1  - 0 

𝜕𝑙𝑛𝐿(𝜆)

𝜕𝜆
 = 0 

−𝑛 +
1

𝜆̂
 ∑ 𝑥𝑖

𝑛
𝑖 = 1  - 0 = 0 

1

𝜆̂
  ∑ 𝑥𝑖

𝑛
𝑖 = 1  = 𝑛 

𝜆̂ =
∑ 𝑥𝑖

𝑛
𝑖 = 1

𝑛
 

𝜆̂ = 𝑋 

f(x1,x2,x3,...xn, λ) = L(λ) 
f(x1,x2,x3,...xn, λ) = 𝜆𝑛𝑒−𝜆∑𝑥     0

ln L(λ) = ln (𝜆𝑛𝑒−𝜆∑𝑥) 
ln L(λ) = [ln 𝜆𝑛+ (−𝜆∑𝑥𝑖)ln e] 
ln L(λ) = [n ln λ + −𝜆∑𝑥𝑖] 

𝜕𝑙𝑛𝐿

𝜕𝜆
 = n 

1

𝜆
 - ∑𝑥𝑖  → 

𝜕𝐿

𝜕𝜆
 = 0 

n 
1

𝜆̂
   - ∑𝑥𝑖  = 0 

1

𝜆̂
  = 

∑𝑥𝑖

𝑛
 

1

𝜆̂
= 𝑋 → λ̂ = 1 𝑋⁄  

𝑝̂ =
∑ 𝑥𝑖

𝑛
𝑖=1

𝑛
 



 

 𝑋̄ = 15

 𝜎

LIC = 𝑋̄ -  𝜎 √𝑛⁄  
LIC = 15 - 1,96 x 2 √36⁄  = 14,34 

LSC = 𝑋̄+  𝜎 √𝑛⁄  
LSC = 15 + 1,96 x 2 √36 ⁄ = 15,65 

 LIC = 15 - 2,576 x 
2

√36
 = 14,14 

LSC = 15 + 2,576 x 
2

√36
 = 15,85 

𝑋̄ +  𝜎 √𝑛⁄ - (𝑋̄ -  𝜎 √𝑛⁄ )

2  𝜎 √𝑛⁄  

1-𝛼 → →

i 

69

1-𝛼 0,90 

 LIC = 𝑋̄ - 𝑡𝛼 2⁄ 𝑆 √𝑛⁄  

LSC = 𝑋̄ + 𝑡1−𝛼 2⁄ 𝑆 √𝑛⁄  



 

LIC = 1,028 -1,668 x 0,163 √69⁄  = 0,9953 
LSC = 1,028 +1,668 x 0,163 √69⁄  = 1,0607 

90 %
0,9953 1,0607. 

 69 150
LIC = 1,028 -1,655 x 0,163 √150⁄  = 1,006 
LSC = 1,028 +1,655 x 0,163 √150 ⁄ = 1,050 

Medidas resumen 

Variable    n    Media  D.E.  Mín   Máx   Mediana  Q1   Q3 

Evaluación  20    3,99 0,81  2,14  4,88 4,19   4,00 4,50 

  < 30

𝜎
LIC = 𝑋̄ -  𝑆 √𝑛⁄  
LIC = 3,99 - 2,861 x 0,81 √20⁄ = 3,47 
LSC = 𝑋̄ +  𝑆 √𝑛⁄  
LSC = 3,99 + 2,861 x 0,81 √20⁄ = 4,51 

99 %
μ. 

  

 

 𝑋 = 4010,80 

 

(  = 10)



 

𝑡 =
𝑥 − 𝜇

𝑆 √𝑛⁄
 𝑡𝑛−1

  = 10 
S = 221,94 
𝑋̄ = 4010,8 
LIC = 𝑋̄- 𝑡𝛼 2⁄  𝑠 √𝑛⁄  

LIC = 4.010,8 – 2,262 x 
221,94

√10
 = 3852,04    

LSC = 𝑋̄ + 𝑡1−𝛼 2⁄  𝑠 √𝑛⁄  

LIC = 4.010,8 + 2,262 x 
221,94

√10
 = 4169,56 

95 %
3.852,04 4.169,56

 
𝑋 ¯ = 19,5, n = 65 y S = 5,2 

LIC = 19,5 - 1,669 - 5,2 √65⁄  = 18,42 
LSC = 19,5 + 1,669 5,2 √65⁄  = 20,58 

90 %

μ. 

 

𝑋̄ = 49,  𝑆 = 8,5 𝜎 n = 100  1 − 𝛼 = 0,95

|𝑒| = 𝑧. 𝑆 √𝑛⁄  
|𝑒| = 1,96.8,5√100 
|𝑒| = +/- 1,666 

 LIC = 𝑋̄ - z 𝜎 √𝑛⁄  
LIC = 49 - 1,96 x 8,5 √100⁄  = 47,33 

LSC = 𝑋̄+ z 𝜎 √𝑛⁄  
LSC = 49 + 1,96 x 8,5 √100⁄  = 50,67 

95 %
47,33 50,67



 

 = 50 𝑋̄ 8,71  S = 2,1 

LIC = 8,71 - 1,677 x 2,1 √50⁄  = 8,21 

LSC = 8,71 + 1,677 x 2,1 √50⁄  = 9,21 
90 %

μ.

 
 =20 

1 − 𝛼 = 0,99

𝑆 = 1,12 

𝑋̄ = 22 

LIC = 22 - 2,861 x 1,12 √20⁄  = 21,28 
LSC = 22 + 2,861 x 1,12 √20⁄  = 22,72 

21, 28; 22, 72 99 %

 

𝑥̄ 25.467 4.980  𝜎
LIC = 25467 - 1,96 . 4980/√100 = 24490,92  
LSC = 25467 + 1,96 . 4980/√100 = 26443,08 

𝑝̂ = 
11

120
 = 0,092, 1 − 𝛼 = 0,90,  = 120 

 

LIC = 𝑝̂ - √𝑝̂. (1 − 𝑝̂) 𝑛⁄ =0,092-1,645√0,092. (1 − 0,0912) 120 ⁄ = 0,0486 

LSC = 𝑝̂+ √𝑝̂. (1 − 𝑝̂) 𝑛⁄ =0,092+1,645√0,092. (1 − 0,092) 120 ⁄ = 0,1354 
90 %



 

 𝑝̂ = 
450

1500
 = 0,3 

 LIC = 𝑝̂- z √𝑝̂. (1 − 𝑝̂) 𝑛⁄  = 0,3 - 1,96 . √0,3. (1 − 0,3) 1500⁄  = 0,2768 

LSC = 𝑝̂+ z √𝑝̂. (1 − 𝑝̂) 𝑛⁄  = 0,3 + 1,96 . √0,3. (1 − 0,3) 1500⁄  = 0,3232 

12 17

 = 1.400; 1-𝛼 = 0,9973; 𝑝̂ = 0,09 
|𝑒| =  √𝑝̂. (1 − 𝑝̂) 𝑛⁄  = 3 √0,09. (1 − 0,09) 1400⁄  
 = +/- 0,0229 

LIC = 𝑝̂-  √𝑝̂. (1 − 𝑝̂) 𝑛⁄  = 0,09 - 3 √0,09 = 0,06705 

LSC = 𝑝̂ +  √𝑝̂. (1 − 𝑝̂) 𝑛⁄  = 0,09 + 3 √0,09 . (1 − 0,09) 1400⁄  = 0,11295 

 

>

                             

0,39
99 %

0,26 0,52 99 100

 

LSC - LIC

𝑝̂ +  √𝑝̂. (1 − 𝑝̂) 𝑛⁄  - (𝑝̂ -  √𝑝̂. (1 − 𝑝̂) 𝑛⁄ ) 

√𝑝̂.
(1 − 𝑝̂)

𝑛
 

 

 



 

2  √𝑝̂. (1 − 𝑝̂) 𝑛⁄

1-𝛼 → →

𝑠2 = 64,7425; 𝑋̄ = 133,25   = 24 

LIC = 
(𝑛−1)𝑆2

𝜒
1−

𝛼
2

2  =  
23∗64,7425

38,0756
 = 39,11 

LSC = 
(𝑛−1)𝑆2

𝜒𝛼
2

2  = 
23∗64,7425

18,5856
 = 80,11 

s2 64,72

45
0,991 95 %

[39,11; 127,39].

95 
%

 < 30

LIC = 𝑋̄ -  𝑆 √𝑛⁄  = 133,25 - 2,06866 x 8,05 √24⁄ = 129,85 
LSC = 𝑋̄+  𝑆 √𝑛⁄ = 133,25 + 2,06866 x 8,05 √24⁄ = 134,65 

 



 

$129,85 $134,65 95 %

$39,11 $80,11 95 %

 = 22; 𝑋̄ = 77,33, 1-𝛼 = 0,98, s2 = 25,37 

LSC = 
(𝑛−1)𝑆2

𝜒𝛼
2

2  = 
(22−1)25,37

8,897
 = 59,88 

LIC = 
(𝑛−1)𝑆2

𝜒
1−

𝛼
2

2  = 
(22−1)25,37

38,932
 = 13,68 

[13,68; 59,88] 98 
%.

 

1 % 2

𝜎 = 10
|𝑒| ≤2

𝑛 =
𝑧2. 𝜎2

𝑒2
=

2,5762. 102

22
= 165,89

 ≥ 166, 166

 5
≤ 5

𝑛 =
𝑧2. 𝜎2

𝑒2
=

2,5762. 102

52
= 26,54

 ≥ 27 27

 10 % 2
≤ 2



 

𝑛 =
𝑧2. 𝜎2

𝑒2
=

1,6452. 102

22
= 67,65

 ≥ 68, 68

 

𝑛 =
𝑧2. 𝜎2

𝑒2
=

1,962. 6,252

22
= 37,51 

 ≥ 38 38. 

 9 %
2 %

95 %

𝑛 =
𝑧2𝑝(1 − 𝑝)

𝑒2
=

1,962. 0,09(0,91)

0,022
= 786,57

 ≥ 787

 

𝑛 =
𝑧2𝑝(1 − 𝑝)

𝑒2
=

1,962. 0,5(0,5)

0,022
= 2401 

 ≥ 2401

𝑝̂ = 0,65 
|𝑒| = 0,03 

 1-𝛼 = 0,9545  

𝑍0.97725 = 2 

 = 
Z2 𝑝 (1−𝑝̂)

e2  = 
(2)20,65.0,35

(0.03)2  = 1011,11 

 1-𝛼 = 0,9973. 
𝑍0.99865 = 3    

 = 
Z2𝑝(1−𝑝̂)

e2  = 
(3)20,65.0,35

(0.03)2  = 2275 



 

𝑝̂ 

        = 
Z2𝑝(1−𝑝̂)

e2  = 
(1,96)20,50.0,5

(0.10)2  = 96,04 

 ≥ 97 

 

 

$500
95,45 % 141

$2.800 𝜎

𝑍0,97725 𝜎 √𝑛⁄ ≤ |𝑒|

𝑛 =
𝑧2. 𝜎2

𝑒2
=

22. 28002

5002
= 125,44 

 ≥ 126 126 

 500
 𝛼

𝑍. 2800 √500⁄  = 500 →  = 3.99 → 1-𝛼 = 0,9999 → 𝛼 = 0,00002 

 0,9545

 = 2.2800 √500⁄   
 ≤ 250,44 

𝑝̂

1-𝛼 = 0,95 
|𝑒| = 0,02 
𝑛∞

 

 n∞= 
Z2𝑝(1−𝑝̂)

e2  = 
1,9620,5(1−0,5)

0,022  = 2401 

  = 
n∞N

(N−1)+n∞
 = 

2401.8000

(8000−1)+2401
 = 1846,92 

 ≥ 1.847 1.847



 

 i 
𝜎x = $1500 

 = +/- 500 
1-𝛼 = 0,95 

 = 4000 

𝑛∞ =
 

n∞ =  
Z2σ2

e2  =  
1,96215002

5002  = 34,57 

 = 
n∞N

(N−1)+n∞
 = 

34,57.4000

(4000−1)+34,57
 = 34,28 

 ≥ 35 
𝑛∞

𝑝̂

𝑝̂ 0,30

1-𝛼 = 0,95 
|𝑒| = 0,05 

𝑛∞

 

 n∞ = 
Z2𝑝(1−𝑝̂)

e2 = 
1,9620,3(1−0,3)

0,052  = 322,69 ≈ 323 

  = 
n∞N

(N−1)+n∞
 = 

323 .5000

(5000−1)+323
 = 303,45 

 ≥ 304 304,

𝜎2 = 9,07  e = +/- 3 



 

 = 1000 
1-𝛼 = 0,95 → z = 1,96 

n∞= 
Z2σ2

e2  = 
1,9629,07

32  = 35,11 

  = 
n∞N

(N−1)+n∞
 = 

35,11.1000

(1000−1)+35,11
 = 33,95 

 ≥ 34  
 < 5% 

 
 = 12, 1-𝛼 = 0,98 

𝑋 = 15,97, 𝑆 = 0,1497 

LIC = 15,97 - 2,718 . 0,1497/√12 = 15,85 

LSC = 15,97 + 2,718 . 0,1497/√12 = 16,09 

𝑝̂ 5º

𝑝̂ 5/15 = 0,33 
 = 15 

1-𝛼 = 0,99 → z = +/- 2,576 

LIC = 𝑝̂-  √𝑝̂. (1 − 𝑝̂) 𝑛⁄  = 0,33 - 2,576. √0,33. (1 − 0,33) 15⁄  = 0,017 

LSC = 𝑝̂+  √𝑝̂. (1 − 𝑝̂) 𝑛⁄ = 0,33 + 2,576. √0,33. (1 − 0,33) 15⁄  = 0,643 

  = 0,02 (0,60) = 0,012 p = 0,60 

𝑛 =
𝑧2. 𝑝(1 − 𝑝)

𝑒2
=

1,962. 0,60. (1 − 0,60)

0,0122
= 6402,67 

 ≥ 6403 

 

0,50

 𝑛 =  
𝑧2.𝑝(1−𝑝)

𝑒2
=

1,962.0,50.(1−0,50)

0,0122
 = 6669,44

 ≥ 6670 

  



 

 99 % 100 99 

 

 

 

 

 

  
 = 81 

1 − 𝛼 = 0,90 

𝜎 = 120 

𝑋 = 1203,8 

𝜎
 

LIC = 𝑋 -  𝜎 √𝑛⁄  
LIC = 1203,38 - 1,645 x 120 √81⁄ = 1181,47 

LSC = 𝑋 +  𝜎 √𝑛⁄  
LSC = 1203,38 + 1,645 x 120 √81⁄ = 1225,31 

1181,47 1225,31 
90 %

47,04 345
𝜎x = 120 
 = 47,04 

1-𝛼 = 0,90 

 = 345

𝑛∞

 

n∞ = 
Z2σ2

e2  = 
1,6521202

47,042  = 17,5  



 

 = 
n∞N

(N−1)+n∞
 = 

17,5.345

(345−1)+17,5
 = 16,7 

 ≥ 17 

 61
𝜎

de 0,90.
 =
 = 61 

𝑋 = 98,52  
𝑆 = 48,50 

1-𝛼 = 0,90 

LIC = 98,52 - 1,671. 48,5/√61 = 88,14 

LSC = 98,52 + 1,671. 48,5/√61 = 108,89 
$88.140 $108.890

90 %

 90.000

.𝑝̂>5  .𝑞̂>5

1-𝛼 = 0,90 →  = +/- 1,645 

𝑝̂ = 28/61 = 0,33 90.000

LIC = 0,459 - 1,645. √0,459. (1 − 0,459) 61⁄  = 0,354 

LSC = 0,459 + 1,645. √0,459. (1 − 0,459) 61⁄  = 0,564 

35,4% 56,4% $90.000
90%




