
Midterm Oct.19, 8-9:30pm. Formulae : 447: [9]-[42],[44]; 448 [1]-[17]. HW due Oct. 19
Review

Ex. 10.6. A machine in a factory must be repaired if it produces more than 10% defec-
tives a day. A random sample of 100 items from the day’s production contains 15 defectives
and the supervisor says that the machine must be repaired as 15% > 10%.
Does the sample evidence support his decision ? Use a test with level 0.01.
Sol. 1. Ho: p = 0.1 = po (no more than 10%)
2. v.s. Ha: p > 0.1 or p 6= 0.1 or p < 0.1 which one ? more than 10% ?

3. Test statistic:







Z = X
Z = p̂−po√

p̂(1−p̂)
n

= ... Which is the right choice ?

Z = p̂−po√
po(1−po)

n

= ... 1st ? 2nd ? 3rd ?

4. RR : Z = p̂−po√
po(1−po)

n

> zα = 2.32 Z = 1.667

5. Conclusion: do not reject Ho ?? compare to your instinct.
Need to also say: “p = 0.1 that day, no need to inspect all machines”.

Ex. 10.7. A psychological study was conducted to compare the reaction times of men and
women to a stimulus. Independent random samples of 50 men and 50 women were employed in

the experiment. The results are
men n1 = 50 Y 1 = 3.6 S2

1 = 0.18
women n2 = 50 Y 2 = 3.8 S2

2 = 0.14
. Let α = 5%.

Do the data suggest a difference between the true mean reaction times for men and women?
Sol. 1: Ho: µ1 − µ2 = 0
2: v.s. (a) Ha: µ1 − µ2 6= 0? (b) µ1 − µ2 > 0? (c) µ1 − µ2 < 0? “a difference ?”

3. Test statistic: Z = Y 1−Y 2√
S2
1/n1+S2

2/n2

= Y 1−Y 2√
S2
1+S2

2

√
n1 = −2.5

4. RR: |Z| > 1.96.
5. Conclusion: Reject Ho, done ?

there is a difference in the reaction times between men and women.
Homework Solution.
Additional Problems:
# 3: Suppose that Y1, ..., Yn are i.i.d. from U(a, b), find a sufficient statistics for (a, b) and
give a proof.

Proof. L =
∏n

i=1(
1

b−a )1(Yi ∈ [a, b]) =







( 1
(b−a)n )1(a ≤ Y(1), Y(n) ≤ b) Y,N,DNK

(
1

(b− a)n
)1(a ≤ Y(1), Y(n) ≤ b)

︸ ︷︷ ︸

g((Y(1),Y(n)),(a,b))

× 1
︸︷︷︸

h(~Y )

Y,N,DNK

g() is a function of (Y(1), Y(n)) only. Thus (Y(1), Y(n)) is a sufficient statistics for (a, b).
# 1. Show Y(1) alone is not a sufficient statistic under the assumptions in 9.55 p.464.

f = αβαy−α+11(y ≥ β), α and β > 0
Proof 1: L = [

∏n
i=1(αβ

αY −α+1
i )]1(Y(1) ≥ β).

L cannot be written as a function of Y(1) alone.
Thus Y(1) is not a sufficient statistic.

Proof 2: Let α = β = 2, n = 2, and (Y1, Y2) = (2, 3) and (y1, y2) = (2, 4).
Then Y(1) = 2 = y(1), but L(2, 3)/L(2, 4) = (4/3)−2+1 6= 1.
That is, L(2, 3) 6= L(2, 4). Thus Y(1) is not a sufficient statistic.

#2: Show Y(n) alone is not a sufficient statistic under the assumptions in 9.74 p.475.

Proof 1: f = [ 2
θ2 ](θ − y)1(0 ≤ y ≤ θ). L cannot be written as a function of Y(n) along.

Thus Y(n) is not a sufficient statistic.

Proof 2: f = [ 2
θ2 ](θ − y)1(0 ≤ y ≤ θ).

Let θ = 4, n = 2, 2 pair of Yi = 1, 3 and yi = 2, 3.
Then Y(n) = y(n), but L(1, 3) = [ 2

16 ]
2(4− 3)(4− 1) 6= [ 2

16 ]
2(4− 3)(4− 2) = L(2, 3)

Thus Y(n) is not a sufficient statistic.



Review Problem 1. Suppose that X1, ..., Xn are i.i.d. G(α, β), the gamma distribution,
(a) Find the MME of (α, β).
(b) Is it consistent ? Why ?
(c) Find the MLE of β (assuming α is known).

Sol. (1) Since E(X) = αβ and V (X) = αβ2 = E(X2)− (E(X))2 447[23]

Setting X = α̂β̂ and X2 − (X)2 = α̂(β̂)2 = (α̂β̂)
︸︷︷︸

=X

β̂ = Xβ̂ (= X2 − (X)2)
︸ ︷︷ ︸

β̂=
X2

−(X)2

X

,

X = α̂β̂ yields α̂ = X/β̂ = (X)2

X2−(X)2
. (α̂, β̂) is the MME.

(2) Is it consistent ? Why ? Make use of 448 Formula [10]:

[10] If g(·) is , θ̂1
P→θ1 and θ̂2

P→θ2, then

θ̂1 ± θ̂2
P→ , θ̂1θ̂2

P→ , g(θ̂1)
P→ , key: cts, θ1 ± θ2, θ1θ2, g(θ1).

Proof. Since X2→E(X2) and X→E(X) Is it right ??

Since X2 P→E(X2) and X
P→E(X) Is it right ??

β̂ =
(α̂β̂)β̂

α̂β̂
=
X2 − (X)2

X

P→E(X2)− (E(X))2

E(X)
as g(x, y) = x−y2

y is continuous in (x, y)

=
αβ2 + (αβ)2 − (αβ)2

αβ
= β

α̂ = X/β̂
P→E(X)/β as h(x, β) = x/β is continuous in (x, β)

=
αβ

β
= α.

(3) MLE : L =
n∏

i=1

f(xi;α, β)

=
∏

i

xα−1
i e−xi/β

Γ(α)βα
447[23]

=(Γ(α))−nβ−nα(
∏

i

xi)
α−1e−

∑

i
xi/β

lnL =lnC + lnβ−nα + (α− 1)ln(
∏

i

xi)−
∑

i

xi/β

∂lnL

∂β
=− nα/β +

∑

i

xi/β
2 = 0

=>xβ−2 = αβ−1 α is known

=>β−1 = α/x

β̂ = x/α. The MLE is β̂ = x/α. Done ?

Need to check: (lnL)′′ = nαβ−2 − nx(2β−3) = nβ−2(α− 2xα/x) < 0 if β = x/α.

Thus The MLE is β̂ = x/α.

Or L(0) = (Γ(α))−n0−nα(
∏

i

xi)
α−1e−

∑

i
xi/0 = ∞e−∞ = 0, lim

β→∞

β

eβ
= lim

β→∞

β′

(eβ)′
=

1

∞

L(∞) = (Γ(α))−n∞−nα(
∏

i

xi)
α−1e−

∑

i
xi/∞ = 0e0 = 0. Thus the MLE is β̂ = x/α.



Review Problem 2. Let X1, ..., Xn be i.i.d. from Poisson distribution with mean λ.
(a) Find the MLE of λ and P (X = 1).
(b) Prove or disprove that they are unbiased.
(c) Prove or disprove that they are consistent.

Sol. The MLE of λ ?
447 [13]: f(i) = e−λλi/i! Class Exercise
L =

∏n
i=1 e

−λλi/i! ? Y, N, DNK.
L =

∏n
i=1 e

−λλxi/xi! ? Y, N, DNK.
L =

∏n
i=1 e

−λλXi/Xi! ? Y, N, DNK.

L = (
∏

i
1
xi!

)e−nλλ
∑

i
xi

lnL = c− nλ+
∑

i xilnλ

(lnL)′ = −n+
∑

i xi/λ => λ̂ = x.
(lnL)′′ = −∑

i xi/λ
2 < 0

Thus the MLE of λ is λ̂ = x ? Or λ̂ = X ?
Since P (X = 1) = e−λλ, its MLE is P̂ (X = 1) = e−λ̂λ̂, or e−XX.

(b) λ̂ is unbiased as E(λ̂) = E(X) = λ.
To check whether E(P̂ (X = 1)) = P (X = 1) = e−λλ:

E(e−λ̂λ̂) =E(e−
∑n

i=1
Xi/n

n∑

i=1

Xi/n)? Y,N,DNK = E(e−
∑n

i=1
xi/n

∑n
i=1 xi/n)?

=E(e−Y/nY/n) Y =?

=
∞∑

i=0

e−i/n i

n
e−nλ(nλ)i/i! 447 [44] Y =

∑

iXi ∼ Poisson(nλ)

=e−nλ 1

n

∞∑

i=0

i(e−1/nnλ)i/i! f∑Xi
(t) = e−nλ(nλ)i/i!

=
e−nλ

e−e−1/nnλ

1

n

∞∑

i=0

ie−e−1/nnλ(e−1/nnλ)i/i! =
e−nλ

e−e−1/nnλn

∞∑

i=0

ie−λ∗

(λ∗)i/i!

=
e−nλ

e−e−1/nnλ

1

n
[e−1/nnλ] E(X∗) = λ∗ = e−1/nnλ

=e−(1−e−1/n)nλe−1/nλ = e−λλ = P (X = 1)? How to check ?

Ans: (1) Try λ = 1 and n = 2. e−(1−e−1/2)2−1/2 6= e−1. E(P̂ (X = 1) 6= P (X = 1). Done ?
Thus the MLE is not unbiased.

Class exercise. Find the MLE of P (X ≤ 1) and check whether it is unbiased.
You can make use of previous results.

Review Problem 3. The hourly wages in a particular industry are normally distributed with
mean $13.2 and SD $2.5. A company in this industry employs 36 workers paying them $12.20
per hour. Can this company be accused of paying substandard wages ? Use α = 0.05.
Sol. (1) Ho: µ = 13.2;

(2) Ha: µ < 13.2;

(3) Test statistic: Y or T = Y−13.2
2.5/

√
n
= 12.2−13.2

2.5/
√
36

= −6/2.5 = −12/5 = −2.4;

(4) RR: T < −1.645.
(5) Conclusion. Reject Ho;
this company can be accused of paying substandard wages.

447. [44] If X1 X2.

Xi’s ∼: X1 +X2 ∼:
G(αi, β)
χ2(vi)
Pois(λi)
N(µi, σ

2
i )

bin(ni, p)

key: ⊥,

G(α1 + α2, β)

χ2(v1 + v2)
Pois(λ1 + λ2)

N(µx + µy, σ
2
1 + σ2

2)

bin(n1 + n2, p)



These distributions are really from 4 distributions.

G(α, β), with df f(x) = xα−1e−x/β

βαΓ(α) ∝ xαe−x/β , x > 0,

Pois(λ), with df f(x) = e−λλx/x! ∝ λx, x = 0, 1, 2, ...

N(µ, σ2), f(x) = 1√
2πσ2

e−
(x−µ)2

2σ2 ∝ e−
x2

−2µx

2σ2 ,

and bin(n, p), with df f(x) =
(
n
x

)
px(1− p)n−x ∝ ( p

1−p )
x, x = 0, 1, ..., n.

They belong to the exponential family.

Def. A family of distributions {f(x|θ) : θ ∈ A} belongs to the exponential family if

f(x|θ) = h(x)c(θ) exp(

k∑

i=1

wi(θ)ti(x)). (h, c, k, θ, wi, ti) (1)

bin(n, p). f(x|p) =
(
n

x

)

px(1− p)n−x, x ∈ {0, 1, ..., n}

f(x|p) =
(
n

x

)

1(x∈{0,1,...,n})
︸ ︷︷ ︸

h(x)

(1− p)n
︸ ︷︷ ︸

c(θ)

exp(xln(
p

1− p
))

k = ? θ = ? ti(x) = ? wi(θ) = ? in Eq.(1)

N(µ, σ2).

f(x|µ, σ) = 1√
2πσ2

exp(− (x−µ)2

2σ2 )

= exp(−x2−2µx+µ2

2σ2 ) 1√
2πσ2

= exp(− µ2

2σ2
)

1√
2πσ2

︸ ︷︷ ︸

c(θ)

· 1
︸︷︷︸

h(x)

exp(− 1

2σ2
︸ ︷︷ ︸

w1(θ)

x2
︸︷︷︸

t1(x)

+
µ

σ2
︸︷︷︸

w2(θ)

x
︸︷︷︸

t2(x)

).

Class exercise: k = ? θ = ? ti(x) = ? wi(θ) = ?

Ans: 2, θ = (µ, σ) ? θ = (µ, σ2) ?
G(α, β), with df

f(x) = xα−1e−x/β

βαΓ(α) I(x > 0)

=
1

βαΓ(α)
︸ ︷︷ ︸

c(θ)

I(x > 0)
︸ ︷︷ ︸

h(x)

e(α−1)lnx− 1
β x =

1

βαΓ(α)
︸ ︷︷ ︸

c(θ)

I(x > 0)/x
︸ ︷︷ ︸

h(x)

eαlnx−
1
β x

Which is correct ?
Class exercise: k = ? θ = ? ti(x) = ? wi(θ) = ?

Ans: 2, (α, β), ...
Pois(λ), with df
f(x) = e−λλx/x!I(x = 0, 1, 2, ...)

= e−λ
︸︷︷︸

c(θ)

(1/x!)I(x = 0, 1, 2, ...)
︸ ︷︷ ︸

h(x)

exlnλ

k = ? θ = ? ti(x) = ? wi(θ) = ?

The above expressions present sufficient statistic, which lead to MVUE.
[11] If X1, ...,Xn are i.i.d. from f(x; θ) = exp{ + g(θ) + h(x)}, γ̂ = G( ) and

= γ(θ), then γ̂ is the MVUE of γ. key: T (x)ψ(θ),
∑

i T (Xi)), E(γ̂),

For Pois(λ), t(X) = X leads to
∑

iXi or X. Why ??
∏

i f(xi) = e−nλ
︸ ︷︷ ︸

c(θ)

∏

i

(1/xi!)I(xi = 0, 1, 2, ...)

︸ ︷︷ ︸

h(~x)

e
∑

i
xilnλ

=> X is sufficient, and E(X) = λ.



Thus X is MVUE of λ.

f(x|p) =
(
n

x

)

1(x∈{0,1,...,n})
︸ ︷︷ ︸

h(x)

px(1− p)n−x

︸ ︷︷ ︸

g(x,θ)

For bin(n,p),

=

(
n

x

)

1(x∈{0,1,...,n})
︸ ︷︷ ︸

h(x)

(1− p)n
︸ ︷︷ ︸

c(θ)

exp( x
︸︷︷︸

t(x)

ln(
p

1− p
))

the sufficient statistic is X or X/n.
T = X/n. E(T ) = p, thus T = X/n is a MVUE of p

For N(µ, σ2), f(x) = exp(− µ2

2σ2
)

1√
2πσ2

︸ ︷︷ ︸

c(θ)

· 1
︸︷︷︸

h(x)

exp(− 1

2σ2
︸ ︷︷ ︸

w1(θ)

x2
︸︷︷︸

t1(x)

+
µ

σ2
︸︷︷︸

w2(θ)

x
︸︷︷︸

t2(x)

)

(X,X2) is a sufficient statistic, it yields (
∑n

i=1Xi,
∑n

i=1X
2
i ) or (X,X

2).

Thus (X,S2) is the MVUE of (µ, σ2), where S2 = n
n−1 (X

2 − (X)2)

For G(α, β), f(x) =
1

βαΓ(α)
︸ ︷︷ ︸

c(θ)

I(x > 0)/x
︸ ︷︷ ︸

h(x)

eαlnx−
1
β x

(X, lnX) leads to (
∑

iXi,
∑

i lnXi) or (X, lnX). Thus (X, lnX) is sufficient.
Since E(lnX) ∝

∫∞
0

lnxxα−1e−x/βdx no simple expression,
for simplicity in 448, set α as a constant.

Review Problem 4. Let f(x|µ, λ) = 1
λe

− x−µ
λ , x > µ, λ > 0.

Does {f(·|µ, λ) : µ ∈ (−∞,∞), λ > 0} belong to the exponential family?

Sol. Ans (1) Yes, as f(x|µ, λ) = 1
︸︷︷︸

h(x)

1

λ
eµ/λ

︸ ︷︷ ︸

c(θ)

exp(− 1

λ
︸︷︷︸

w1(θ)

x
︸︷︷︸

t1(x)

). Q: Is it correct ?

Ans (2) No. Since

f(x|µ, λ) =1

λ
eµ/λe−

1
λx1(x>µ)1(λ > 0)

=
1

λ
1(λ > 0)eµ/λ exp(− 1

λ
x+ ln1(x>µ)) = h(x)c(θ) exp(

k∑

j=1

wj(θ)tj(x)) with k = 2

=h(x)c(θ) exp
(
− 1

λ
x+ w2(θ)t2(x)

)
∀ (x, θ), θ =?

It suffices to prove or disprove:
ln1(x > µ) = w2(θ)t2(x) ∀ (x, θ), where both w2 and t2 are finite.

If x > µ, 0 =
∑2

i=2 wi(θ)ti(x) = w2(θ)t2(x).
Thus w2(·) = 0 or t2(·) = 0.

If x < µ, −∞ =
∑2

i=2wi(θ)ti(x) = w2(θ)t2(x) = 0. A contradiction.
What is the final answer ?

Review Problem 5. Let f(x|θ) =
{
p1 if x = 1
p2 if x = 2
p3 if x = 3,

where θ = (p1, p2), pi ≥ 0 and p1+p2+p3 =

1. Does it belong to the exponential family ?

f(x|θ) =p1(x=1)
1 p

1(x=2)
2 p

1(x=3)
3 1(x ∈ {1, 2, 3})Sol. Y es.

=p
1(x=1)
1 p

1(x=2)
2 p

1−1(x=1)−1(x=2)
3 1(x ∈ {1, 2, 3})

=(p1/p3)
1(x=1)(p2/p3)

1(x=2)p31(x ∈ {1, 2, 3})



Let yi = 1(x=i), i = 1, 2, 3. Then y3 = 1− y1 − y2 and

f =exp(y1ln(p1/p3) + y2ln(p2/p3) + lnp3 + ln1(x∈{1,2,3}))

=exp(
k∑

i

wi(θ)ti(x) + c(θ) + h(x))

What is θ ? (1) θ = (p1, p2, p3), (2) θ = (p1, p2), (3) θ = (p2, p3). Which is correct ?
h = ? c = ? k = ? wi= ? ti = ?

f =exp(y1ln(p1/p3)
︸ ︷︷ ︸

w1(θ)t1(x)

+ y2ln(p2/p3)
︸ ︷︷ ︸

w2(θ)t2(x)

+ lnp3
︸︷︷︸

c(θ)

+ ln1(x∈{1,2,3}))
︸ ︷︷ ︸

c(θ)

Review Problem 6. Suppose X ∼ U(θ, 6). Does it belong to Exponential family ?
Ans. Yes, No ?

f = 1(x ∈ (θ, 6]/(6 − θ) =h(x)c(θ) exp(w(θ)t(x)) ?

=
1

(6− θ)
exp(ln1(x ∈ (θ, 6]) Class exercise.

Sol. The proof is similar to the proof in Review Problem 5.
If it were true, then

ln1(x ∈ (θ, 6]) = w1(θ)t1(x) ∀ θ < 6 and for each given x, where both w1 and t1 are finite.
Given x ∈ (2, 3) and θ ∈ (0, 2], w1(θ)t1(x) = ln1(x ∈ (θ, 6]) = 0.

Thus either w1(θ) = 0 or t1(x) = 0.
However, if x = 2 < θ, ln1(x ∈ (θ, 6]) = −∞, a constradiction.

Thus U(θ, 6) does not belong to the Exponential family.
Review Problem 7. Given data of size n = 100 as follows.
> (Y=sort(X))

[1] 2.05 2.09 2.24 2.25 2.28 2.34 2.40 2.43 2.49 2.50 2.57 2.71 2.74 2.81 2.81
[16] 2.82 2.85 2.96 2.98 2.98 3.03 3.06 3.07 3.17 3.27 3.30 3.33 3.34 3.36 3.36
[31] 3.39 3.49 3.52 3.53 3.54 3.54 3.56 3.60 3.63 3.64 3.65 3.74 3.75 3.82 3.84
[46] 3.91 3.91 3.91 3.91 3.93 3.97 3.99 4.07 4.12 4.21 4.29 4.40 4.52 4.57 4.59
[61] 4.60 4.61 4.64 4.65 4.67 4.75 4.77 4.84 4.85 4.87 4.89 4.93 5.03 5.07 5.08
[76] 5.11 5.11 5.12 5.13 5.16 5.18 5.19 5.24 5.28 5.31 5.36 5.44 5.46 5.48 5.50
[91] 5.51 5.57 5.59 5.59 5.63 5.65 5.74 5.78 5.84 5.97

> mean(X)
[1] 4.0832

Assume X ∼ U(a, 6). Let P = P (X > 3). Derive
(1) the MLE of a and the MLE P̂ ,
(2) the density of X(1),
(3) σP̂ as a function of a.
(4) Compute the MLE estimate of P and SEP̂ based on the above data.

Comments before solution.
1. Can we assume X ∼ U(a, b) with unknown (a, b) ?
2. Can we assume X ∼ U(a, 2) with unknown a ?
3. Can we assume X ∼ N(µ, σ2) with unknown (µ, σ) ?
4. Can we assume X ∼ G(α, β) ?

Sol. (1) ⊢: Maximizing likelihood function over a < b = 6 yields the MLE is â = X(1).

L =
∏n

i=1
I(a≤Xi≤b)

b−a =
I(a≤X(1)≤6)

(6−a)n ≤ I(a=X(1)≤6)

(6−X(1))n . â = X(1).

Range of a: 2.05 ? (−∞, 6) ? data independent.
Difference between the maximum likelihood estimator and the maximum likelihood estimate.



Estimator = estimate ?
X(1) is the MLE estimator of a, and x(1) = 2.05 is the MLE estimate of a based on the data.

Since P = P (X > 3) = 6−3∨a
6−a =

{
6−3
6−a if a < 3
1 if a ∈ [3, 6]

, by invariance principle of MLE,

MLE P̂ =
6− 3 ∨ â
6− â

=

{
6−3
6−â if â < 3
1 if â ∈ [3, 6]

v.s. estimate of P̂ is
6− 3

6− 2.05
= 0.7594. (1)

(2) fX(1)
(t) = n!

1!(n−1)!f(t)S
n−1(t), t ∈ (X(1), 6), where S = 1− F which formula in [448]?

(3) σ2
P̂
= E((P̂ )2)− (E(P̂ ))2 (see Eq.(1)).

If â ∈ [3, 6], then P̂ = P̂ (X > 3) = 1, thus σ2
P̂
= 0. right ? wrong ? DNK

If a ∈ [3, 6], then â ≥ 3 and P̂ = 1, thus σ2
P̂
= 0. right ? wrong ? DNK

σ2
P̂
= σ2

0.7594?? σ2
0.7594 =??

Hence, σP̂ =

{
0 if a ∈ [3, 6]
√

E(P̂ 2)− (E(P̂ ))2 if a < 3
, where

E(P̂ ) =

∫ 3

a

3

6− x
× n!

1!(n− 1)!

1

6− a
(
6− x

6− a
)n−1dxfor a < 3,

+

∫ 6

3

1× n!

1!(n− 1)!

1

6− a
(
6− x

6− a
)n−1dx

=
3n

(6− a)n

∫ 3

a

(6− x)n−2dx+
n

(6− a)n

∫ 6

3

(6− x)n−1dx

=
−3n

(n− 1)(6− a)n
(6− x)n−1

∣
∣
3

a
− 1

(6− a)n
(6− x)n

∣
∣
6

3

E(P̂ ) =
3n

(n− 1)(6− a)n
[(6− a)n−1 − (6− 3)n−1] +

3n

(6− a)n

E((P̂ )2) =

∫ 3

a

(
3

6− x
)2 × n!

1!(n− 1)!

1

6− a
(
6− x

6− a
)n−1dx

+

∫ 6

3

12 × n!

1!(n− 1)!

1

6− a
(
6− x

6− a
)n−1dx

=
32n

(6− a)n

∫ 3

a

(6− x)n−3dx+
n

(6− a)n

∫ 6

3

(6− x)n−1dx

=
−32n

(n− 2)(6− a)n
(6− x)n−2

∣
∣
3

a
− 1

(6− a)n
(6− x)n

∣
∣
6

3

E((P̂ )2) =
32n

(n− 2)(6− a)n
[(6− a)n−2 − (6− 3)n−2] +

3n

(6− a)n

n=100
a=2.05
(A=3*n/((n-1)*(6-a)**n)*( (6-a)**(n-1)- (6-3)**(n-1))+(3/(6-a))**n)
[1] 0.7671653
(B=3*3*n/((n-2)*(6-a)**n)*( (6-a)**(n-2)- (6-3)**(n-2))+(3/(6-a))**n)
[1] 0.5886027
(s=sqrt(B-A*A))
[1] 0.00774954 => σ̂P̂ for the given data.

(4) Compute the MLE estimate of P and SEP̂ based on the above data.

Ans. P̂ = 0.76 and SEP̂ = 0.008,
(6-3)/(6-a) [1] 0.7594937


