
Meeting 11:

The value of information



The value of perfect information

Perfect information means that there is no uncertainty left for the 

decision maker. Hence the loss of the decision must be zero.

The value of perfect information, VPI is what this information is 

worth to the decision maker. This value would be equal in value to 

the loss of taking an action, a. Since there is more than one action to 

be taken, VPI can vary with the action. 



If we now assume that the decision maker would take the optimal 

action a* with respect to expected (opportunity) loss the expected 

value of perfect information, EVPI is

EVPI = 𝐸𝐿 𝑎∗ − 0 = 𝐸𝐿 𝑎∗

Hence, the expected value of perfect information is the expected loss 

of the optimal action.

The expectation is – if nothing else specified – here assumed to be 

with respect to the prior distribution of the state of the world, hence 

using the prior probability density or mass function 𝑓′ 𝜃 ,



Alternatively, we can reason with the payoff instead of the loss.

The value of perfect information will for a specific action vary with 

the state of the world. For a fix state of the world, , the value of 

perfect information is

where a is the optimal action when the state of the world is  while 

a* is the optimal action with respect to expected loss.

VPI 𝜃 = 𝑅 𝑎𝜃 , 𝜃 − 𝑅 𝑎∗, 𝜃

Then,

EVPI = නVPI 𝜃 ⋅ 𝑓′ 𝜃 𝑑𝜃 or ෍VPI 𝜃 ⋅ 𝑓′ 𝜃



Exercise 6.5



Payoff table Action State of the world

adverse weather no adverse weather

protect –C –C

do not protect –L 0

Optimal action with respect to ER:

𝐸𝑅 protect = −𝐶 ∙ 𝑃 adverse weather + −𝐶 ∙ 𝑃 no adverse weather = −𝐶

𝐸𝑅 do not protect = −𝐿 ∙ 𝑃 adverse weather + 0 ∙ 𝑃 no adverse weather =

= −𝐿 ∙ 𝑃 adverse weather = −𝐿 ∙ 𝑃 aw

⇒ 𝑎∗ = ቊ
protect if 𝐶 < 𝐿 ∙ 𝑃 aw

do not protect if 𝐶 ≥ 𝐿 ∙ 𝑃 aw

Hence, protect when P(adverse weather) > C/L



Action State of the world

adverse weather no adverse weather

protect –C –C

do not protect –L 0

𝑎∗ = ቊ
protect if 𝐶 < 𝐿 ∙ 𝑃 aw

do not protect if 𝐶 ≥ 𝐿 ∙ 𝑃 aw

= ൞

𝑅 protect, aw − 𝑅 protect, aw = 0 if 𝐶 < 𝐿 ∙ 𝑃 aw

𝑅 protect, aw − 𝑅 do not protect, aw = 𝐿 − 𝐶 if 𝐿 ∙ 𝑃 aw ≤ 𝐶 < 𝐿

𝑅 do not protect, aw − 𝑅 do not protect, aw = 0 if 𝐶 ≥ 𝐿

VPI adverse weather = VPI aw =

VPI no adverse weather = VPI naw =

= ቊ
𝑅 do not protect, naw − 𝑅 protect, naw = 𝐶 if 𝐶 < 𝐿 ∙ 𝑃 aw

𝑅 do not protect, naw − 𝑅 do not protect, naw = 0 if 𝐶 ≥ 𝐿 ∙ 𝑃 aw

⇒ 𝐸𝑉𝑃𝐼 =

= ቐ
0 ∙ 𝑃 aw + 𝐶 ∙ 𝑃 naw = 𝐶 ∙ 𝑃 naw if 𝐶 < 𝐿 ∙ 𝑃 aw

𝐿 − 𝐶 ∙ 𝑃 aw − 0 ∙ 𝑃 naw = 𝐿 − 𝐶 ∙ 𝑃 aw if 𝐿 ∙ 𝑃 aw ≤ 𝐶 < 𝐿
0 ∙ 𝑃 aw + 0 ∙ 𝑃 naw = 0 if 𝐶 ≥ 𝐿



(a) P(aw) = 0.4, C = 3.5, L = 10  C < L  P(aw) = 4

⇒ 𝐸𝑉𝑃𝐼 = 𝐶 ⋅ 𝑃 naw = 3.5 ⋅ 0.6 = 2.1

(b) P(aw) = 0.3, C = 3.5, L = 10  3 = L  P(aw) < C <  L

(c) P(aw) = 0.4, C = 10, L = 10  C = L

(d) P(aw) = 0.3, C = 2, L = 8  C < L  P(aw) = 2.4

⇒ 𝐸𝑉𝑃𝐼 = 𝐿 − 𝐶 ⋅ 𝑃 aw = 10 − 3.5 ⋅ 0.3 = 1.95

⇒ 𝐸𝑉𝑃𝐼 = 𝐿 − 𝐶 ⋅ 𝑃 aw = 10 − 10 ⋅ 0.4 = 0

⇒ 𝐸𝑉𝑃𝐼 = 𝐶 ⋅ 𝑃 naw = 2 ⋅ 0.7 = 1.4



Exercise 6.8

(a)

Prior predictive distribution:

𝑓 𝑦 = න𝑓 𝑦ȁ𝜃 ⋅ 𝑓′ 𝜃 𝑑𝜃

EVPI = 𝐸𝐿 ෤𝑦 𝑎∗ = න𝐿 𝑎∗, 𝑦 ⋅ 𝑓 𝑦 𝑑𝑦 = න

𝑦

𝐿 𝑎∗, 𝑦 ⋅ න

𝜃

𝑓 𝑦ȁ𝜃 ⋅ 𝑓′ 𝜃 𝑑𝜃 𝑑𝑦

=

= න

𝑦

න

𝜃

𝐿 𝑎∗, 𝑦 ⋅ 𝑓 𝑦ȁ𝜃 ⋅ 𝑓′ 𝜃 𝑑𝜃𝑑𝑦 = න

𝜃

න

𝑦

𝐿 𝑎∗, 𝑦 ⋅ 𝑓 𝑦ȁ𝜃 ⋅ 𝑓′ 𝜃 𝑑𝑦𝑑𝜃



(b)

EVPI = 𝐸𝐿𝜃ȁ𝑦 𝑎 ∗ = න𝐿 𝑎∗, 𝜃 ⋅ 𝑓′′ 𝜃ȁ𝑦 𝑑𝜃 =

= න

𝜃

𝐿 𝑎∗, 𝜃 ⋅
𝑓 𝑦ȁ𝜃 ⋅ 𝑓′ 𝜃

𝜆׬ 𝑓 𝑦ȁ𝜆 ⋅ 𝑓′ 𝜆 𝑑𝜆
𝑑𝜃 =

= න

𝜃

𝐿 𝑎∗, 𝜃 ⋅
𝑓 𝑦ȁ𝜃 ⋅ 𝑓′ 𝜃

𝑓 𝑦
𝑑𝜃 =

1

𝑓 𝑦
න

𝜃

𝐿 𝑎∗, 𝜃 ⋅ 𝑓 𝑦ȁ𝜃 ⋅ 𝑓′ 𝜃 𝑑𝜃

(c)

EVPI(a) = න

𝜃

න

𝑦

𝐿 𝑎∗, 𝑦 ⋅ 𝑓 𝑦ȁ𝜃 ⋅ 𝑓′ 𝜃 𝑑𝑦𝑑𝜃 = constant

EVPI(b) =
1

𝑓 𝑦
න

𝜃

𝐿 𝑎∗, 𝜃 ⋅ 𝑓 𝑦ȁ𝜃 ⋅ 𝑓′ 𝜃 𝑑𝜃 = 𝑔 𝑦



Exercise 6.15



DECISION

PROPORTION OF CUSTOMERS BUYING

0.10 0.20 0.30 0.40 0.50

Stock 100 –10 –2 12 22 40

Stock 50 –4 6 12 16 16

Do not stock 0 0 0 0 0

VPI 𝜃 = 𝑅 𝑎𝜃 , 𝜃 − 𝑅 𝑎∗, 𝜃

𝑎∗ = argmax
𝑎

𝐸𝑅 𝑎

ER(Stock 100) = (–10)  0.2 + (−2)  0.3 + 12  0.3 + 22  0.1 + 40  0.1 = 7.2

ER(Stock 50) = (–4)  0.2 + 6  0.3 + 12  0.3 + 16  0.1 + 16  0.1 = 7.8

ER(Do not stock) = 0  0.2 + 0  0.3 + 0  0.3 + 0  0.1 + 0  0.1 = 0

 a* = Stock 50



VPI(0.10) = 0 − (−4) = 4

VPI(0.20) = 6 − 6 = 0

VPI(0.30) = 12 − 12 = 0

VPI(0.40) = 22 − 16 = 6

VPI(0.50) = 40 − 16 = 24

 EVPI = 4  0.2 + 0  0.3 + 0  0.3 + 6  0.1 + 24  0.1 = 3.8



The value of sample information

Recall the notation

𝜃 = State of the world

𝑓′ 𝜃 = Prior probability density or mass function of 𝜃

𝑦 = Potential sample result

𝑓 𝑦ȁ𝜃 = Likelihood of 𝜃 (from sample result 𝑦)

𝑓′′ 𝜃ȁ𝑦 = Posterior probability density or mass function of 𝜃

𝑈 𝑎 = 𝑈 𝑎, 𝜃 = Utility of taking action 𝑎 (with state of world 𝜃)

𝑅 𝑎 = 𝑅 𝑎, 𝜃 = Payoff from taking action 𝑎 (with state of world 𝜃)

𝐿 𝑎 = 𝐿 𝑎, 𝜃 = Opportunity loss from taking action 𝑎 (with state of world 𝜃)



Then, the optimal action a with respect to the prior distribution of  satisfies

The expected utility with respect to the prior distribution of  of the optimal action 

under that prior distribution is larger than or equal to the expected utility with 

respect to that prior distribution of any action. 

and the optimal action a with respect to the posterior distribution of  satisfies

The expected utility with respect to the posterior distribution of  of the optimal 

action under that posterior distribution is larger than or equal to the expected utility 

with respect to that posterior distribution of any action. 

𝐸′𝑈 𝑎′ = න𝑈 𝑎′, 𝜃 ∙ 𝑓′ 𝜃 𝑑𝜃 ≥ න𝑈 𝑎, 𝜃 𝑓′ 𝜃 𝑑𝜃 = 𝐸′𝑈 𝑎 ∀𝑎

i.e. 𝐸′𝑈 𝑎′ ≥ 𝐸′𝑈 𝑎 ∀𝑎

𝐸′′𝑈 𝑎′′ȁ𝑦 = න𝑈 𝑎′′, 𝜃ȁ𝑦 ∙ 𝑓′′ 𝜃ȁ𝑦 𝑑𝜃 ≥ න𝑈 𝑎, 𝜃 𝑓′′ 𝜃ȁ𝑦 𝑑𝜃 = 𝐸′′𝑈 𝑎ȁ𝑦 ∀𝑎

i.e. 𝐸′′𝑈 𝑎′′ȁ𝑦 ≥ 𝐸′′𝑈 𝑎ȁ𝑦 ∀𝑎



If we now assume that utility is linear in money it also holds that

and that

The value of sample information VSI(y) is then defined as

The posterior expected payoff from taking the posterior optimal action minus the 

posterior expected payoff  from taking the prior optimal action,

or the posterior expected loss from taking the prior optimal action minus the 

posterior expected loss from taking the posterior optimal action 

𝐸′𝑅 𝑎′ ≥ 𝐸′𝑅 𝑎 ∀𝑎

𝐸′′𝑅 𝑎′′ȁ𝑦 ≥ 𝐸′′𝑅 𝑎ȁ𝑦 ∀𝑎

𝐸′𝐿 𝑎′ ≤ 𝐸′𝐿 𝑎 ∀𝑎

𝐸′′𝐿 𝑎′′ȁ𝑦 ≤ 𝐸′′𝐿 𝑎ȁ𝑦 ∀𝑎

VSI 𝑦 = 𝐸′′𝑅 𝑎′′ȁ𝑦 − 𝐸′′𝑅 𝑎′ȁ𝑦 = 𝐸′′𝐿 𝑎′ȁ𝑦 − 𝐸′′𝐿 𝑎′′ȁ𝑦



The expected value of sample information

Using the definition of VSI(y) it is

However,

“Overall” posterior expected payoff from taking action a minus “overall” posterior 

expected payoff from taking action a .

EVSI = නVSI 𝑦 ∙ 𝑓 𝑦 𝑑𝑦

නVSI 𝑦 ∙ 𝑓 𝑦 𝑑𝑦 = න 𝐸′′𝑅 𝑎′′ȁ𝑦 − 𝐸′′𝑅 𝑎′ȁ𝑦 ∙ 𝑓 𝑦 𝑑𝑦 =

= න𝐸′′𝑅 𝑎′′ȁ𝑦 ∙ 𝑓 𝑦 𝑑𝑦 − න𝐸′′𝑅 𝑎′ȁ𝑦 ∙ 𝑓 𝑦 𝑑𝑦 =

= 𝐸′′𝑅 𝑎′′ − 𝐸′′𝑅 𝑎′



Note also that

න𝐸′′𝑅 𝑎′′ȁ𝑦 ∙ 𝑓 𝑦 𝑑𝑦 = න න𝑅 𝑎′′, 𝜃 ∙ 𝑓′′ 𝜃ȁ𝑦 𝑑𝜃 ∙ 𝑓 𝑦 𝑑𝑦 =

=ඵ𝑅 𝑎′′, 𝜃 ∙ 𝑓′′ 𝜃ȁ𝑦 ∙ 𝑓 𝑦 𝑑𝑦𝑑𝜃 = න𝑅 𝑎′′, 𝜃 න𝑓 𝑦ȁ𝜃 ∙ 𝑓′ 𝜃 𝑑𝑦𝑑𝜃 =

= න𝑅 𝑎′′, 𝜃 ∙ 𝑓′ 𝜃 ∙ න𝑓 𝑦ȁ𝜃 𝑑𝑦 𝑑𝜃 = න𝑅 𝑎′′, 𝜃 ∙ 𝑓′ 𝜃 𝑑𝜃 = 𝐸′𝑅 𝑎′′

Analogously,

න𝐸′′𝑅 𝑎′ȁ𝑦 ∙ 𝑓 𝑦 𝑑𝑦 = ⋯ = 𝐸′𝑅 𝑎′

⟹ EVSI = 𝐸′𝑅 𝑎′′ − 𝐸′𝑅 𝑎′



(a)

Below we have used the word “BUY” instead of “PURCHASE”

Exercise 6.16

Posterior distribution:

𝑃 𝜃ȁBUY =
𝑃 BUYȁ𝜃 ∙ 𝑃 𝜃

𝑃 BUY
=

𝑃 BUYȁ𝜃 ∙ 𝑃 𝜃

σ𝜆𝑃 BUYȁ𝜆 ∙ 𝑃 𝜆



𝑃 BUYȁ𝜃 = 𝜃



𝑃 BUY = 0.10 ∙ 0.2 + 0.20 ∙ 0.3 + 0.30 ∙ 0.3 + 0.40 ∙ 0.1 + 0.50 ∙ 0.1 = 0.26

𝑃 0.10ȁBUY = Τ0.10 ∙ 0.2 0.26 ≈ 0.0769

𝑃 0.20ȁBUY = Τ0.20 ∙ 0.3 0.26 ≈ 0.2308

𝑃 0.30ȁBUY = Τ0.30 ∙ 0.3 0.26 ≈ 0.3462

𝑃 0.40ȁBUY = Τ0.40 ∙ 0.1 0.26 ≈ 0.1538

𝑃 0.50ȁBUY = Τ0.50 ∙ 0.1 0.26 ≈ 0.1923

since 𝜃 is the proportion of buying customers



VSI BUY = 𝐸′′ 𝑎′′ȁBUY − 𝐸′′ 𝑎′ȁBUY

𝑎′ = = 𝑎∗ from Exercise 6.15 = Stock 50

𝑎′′ = argmax
𝑎

𝐸𝑅 𝑎ȁBUY

𝐸 𝑎ȁBUY =෍

𝑎

𝑅 𝑎, 𝜃 ∙ 𝑃 𝜃ȁBUY



𝐸𝑅 Stock 100ȁBUY = −10 ∙ 0.0769…+ −2 ∙ 0.2308…+ 12 ∙ 0.3462…+
22∙ 0.1538…+ 40 ∙ 0.1923… = 14.00

𝐸𝑅 Stock 50ȁBUY = −4 ∙ 0.0769…+ 6 ∙ 0.2308…+ 12 ∙ 0.3462…+
26∙ 0.1538…+ 16 ∙ 0.1923… ≈ 10.77

𝐸𝑅 Do not stockȁBUY = 0 ∙ 0.0769…+ 0 ∙ 0.2308…+ 0 ∙ 0.3462…+
0∙ 0.1538…+ 0 ∙ 0.1923… = 0

⇒ 𝑎′′=Stock 100

⇒ VSI BUY = 𝐸′′𝑅 Stock 100ȁBUY − 𝐸′′𝑅 Stock 50ȁBUY =

= 14.00 − 10.77 = 3.23



(b) Posterior distribution:

𝑃 𝜃ȁNOT BUY =
𝑃 NOT BUYȁ𝜃 ∙ 𝑃 𝜃

𝑃 NOT BUY
=

𝑃 NOT BUYȁ𝜃 ∙ 𝑃 𝜃

σ𝜆𝑃 NOT BUYȁ𝜆 ∙ 𝑃 𝜆

𝑃 NOT BUYȁ𝜃 = 1 − 𝜃

𝑃 NOT BUY = 0.90 ∙ 0.2 + 0.80 ∙ 0.3 + 0.70 ∙ 0.3 + 0.60 ∙ 0.1 + 0.50 ∙ 0.1 = 0.74

𝑃 0.10ȁNOT BUY = Τ0.90 ∙ 0.2 0.74 ≈ 0.2432

𝑃 0.20ȁNOT BUY = Τ0.80 ∙ 0.3 0.74 ≈ 0.3243

𝑃 0.30ȁNOT BUY = Τ0.70 ∙ 0.3 0.74 ≈ 0.2838

𝑃 0.40ȁNOT BUY = Τ0.60 ∙ 0.1 0.74 ≈ 0.0811

𝑃 0.50ȁNOT BUY = Τ0.50 ∙ 0.1 0.74 ≈ 0.0676





VSI NOT BUY = 𝐸′′ 𝑎′′ȁNOT BUY − 𝐸′′ 𝑎′ȁNOT BUY

𝑎′ = Stock 50 (Same as in a )

𝑎′′ = argmax
𝑎

𝐸𝑅 𝑎ȁNOT BUY

𝐸 𝑎ȁNOT BUY =෍

𝑎

𝑅 𝑎, 𝜃 ∙ 𝑃 𝜃ȁNOT BUY



𝐸𝑅 Stock 100ȁNOT BUY = −10 ∙ 0.2432…+ −2 ∙ 0.3243…+ 12 ∙ 0.2838…+
22∙ 0.0811…+ 40 ∙ 0.0676… ≈ 4.81

𝐸𝑅 Stock 50ȁNOT BUY = −4 ∙ 0.2432…+ 6 ∙ 0.3243…+ 12 ∙ 0.2838…+
26∙ 0.0811…+ 16 ∙ 0.0676… ≈ 6.76

𝐸𝑅 Do not stockȁNOT BUY = 0 ∙ 0.2432…+ 0 ∙ 0.3243…+ 0 ∙ 0.2838…+
0∙ 0.0811…+ 0 ∙ 0.0676… = 0

⇒ 𝑎′′=Stock 50

⇒ VSI NOT BUY = 𝐸′′𝑅 Stock 50ȁNOT BUY − 𝐸′′𝑅 Stock 50ȁNOT BUY = 0



(c)

EVSI =෍

𝑦

VSI 𝑦 ∙ 𝑃 𝑦 = 3.2 ∙ 0.26 + 0 ∙ 0.74 = 0.832

Alternatively:

EVSI = 𝐸′′𝑅 𝑎′′ − 𝐸′′𝑅 𝑎′

𝐸′′𝑅 𝑎′′ = 𝐸′′𝑅 𝑎′′ȁBUY ∙ 𝑃 BUY + E′′R 𝑎′′ȁNOT BUY ∙ 𝑃 NOT BUY =

= 𝐸′′𝑅 Stock 100ȁBUY ∙ 𝑃 BUY + E′′R Stock 50ȁNOT BUY ∙ 𝑃 NOT BUY =

= 14.00 ∙ 0.26 + 6.76 ∙ 0.74 = 8.64

𝐸′′𝑅 𝑎′ = 𝐸′′𝑅 𝑎′ȁBUY ∙ 𝑃 BUY + 𝐸′′𝑅 𝑎′′ NOT BUY ∙ 𝑃 NOT BUY =

= 𝐸′′𝑅 Stock 50ȁBUY ∙ 𝑃 BUY + E′′R Stock 50ȁNOT BUY ∙ 𝑃 NOT BUY =

= 10.77 ∙ 0.26 + 6.76 ∙ 0.74 = 7.80

 EVSI = 8.64 – 7.80 = 0.84



Net gain of sampling

Since taking samples (obtaining a sample result) comes with a cost, the value of 

sample information is of interest when it is compared against the cost of sampling. 

Note! This comparison requires that the utility and cost can be expressed in the same 

unit

Net gain of sampling given sample result y: 

where CS is the cost of sampling (not dependent on the sample result)

Expected net gain of sampling, ENGS:

…as function of the sample size n :

NGS(y) = VSI(y) – CS 

ENGS=EVSI – CS 

ENGS(n) = EVSI(n) – CS(n)



Exercise 6.20



(a) Since we are given a payoff table we compute VPI using the result 

where a is the optimal action when  is the state of the world and a* is the

optimal action with respect to maximised expected payoff.

෨𝜃 can here assume the states “GREAT”, “GOOD” and “POOR”. The (prior) 

expected payoffs are:

𝐸𝑅 𝑎 = "Hire" = 60000 ∙ 𝑃 ෨𝜃 = GREAT + 15000 ∙ 𝑃 ෨𝜃 = GOOD

𝐸𝑅 𝑎 = "Do not hire" = 0 ∙ 0.10 + 0 ∙ 0.50 + 0 ∙ 0.40 = 0

and hence a* is “Hire”.

𝑉𝑃𝐼 𝜃 = 𝑅 𝑎𝜃 , 𝜃 − 𝑅 𝑎∗, 𝜃

−30000 ∙ 𝑃 ෨𝜃 = POOR =

= 60000 ∙ 0.10 + 15000 ∙ 0.50 − 30000 ∙ 0.40 = 1500

GREAT GOOD POOR

Hire 60,000 15,000 –30,000

Do not hire 0 0 0



If ෨𝜃 = GREAT or ෨𝜃 = GOOD  action “Hire” is optimal, if ෨𝜃 = POOR 

the action “Do not hire” is optimal. 

VPI GREAT = VPI GOOD = 0

VPI POOR = 0 − −30000 = 30000

EVPI = VPI GREAT ∙ 𝑃 ෨𝜃 = GREAT + VPI GOOD ∙ 𝑃 ෨𝜃 = GOOD

+VPI POOR ∙ 𝑃 ෨𝜃 = POOR = 0 ∙ 0.10 + 0 ∙ 0.50 + 30000 ∙ 0.40 = 12000

𝑃 ෤𝑦 = 𝑦ห ෨𝜃 = GREAT =
4 ∙ Τ1 2

𝑦

𝑦!
∙ 𝑒−4∙ Τ1 2 =

2𝑦

𝑦!
∙ 𝑒−2

(b) The expected value of perfect information is

(c)  Let ෤𝑦 = Number of automobiles sold during one week. Then 

𝑃 ෤𝑦 = 𝑦ห ෨𝜃 = GOOD =
4 ∙ Τ1 4

𝑦

𝑦!
∙ 𝑒−4∙ Τ1 4 =

1𝑦

𝑦!
∙ 𝑒−1

𝑃 ෤𝑦 = 𝑦ห ෨𝜃 = POOR =
4 ∙ Τ1 8

𝑦

𝑦!
∙ 𝑒−4∙ Τ1 8 =

0.5𝑦

𝑦!
∙ 𝑒−0.5

GREAT GOOD POOR

Hire 60,000 15,000 –30,000

Do not hire 0 0 0



In subtask (a) we obtained a* =“Hire” and a is thus equal to “Hire”.

The expected posterior payoffs are

Now,

where

EVSI =෍

𝑦

VSI 𝑦 ∙ 𝑃 𝑦

ENGS = EVSI – CS 

VSI 𝑦 = 𝐸′′𝑅 𝑎′′ȁ𝑦 − 𝐸′′𝑅 𝑎′ȁ𝑦

𝐸′′ 𝑅 "Hire" 𝑦 = 𝑅 "Hire", ෨𝜃 = GREAT ∙ 𝑃 ෨𝜃 = GREAT ෤𝑦 = 𝑦

+𝑅 "Hire", ෨𝜃 = GOOD ∙ 𝑃 ෨𝜃 = GOOD ෤𝑦 = 𝑦

+𝑅 "Hire", ෨𝜃 = POOR ∙ 𝑃 ෨𝜃 = POOR ෤𝑦 = 𝑦

= 60000 ∙ 𝑃 ෨𝜃 = GREAT ෤𝑦 = 𝑦 + 15000 ∙ 𝑃 ෨𝜃 = GOOD ෤𝑦 = 𝑦

−30000 ∙ 𝑃 ෨𝜃 = POOR ෤𝑦 = 𝑦

𝐸′′ 𝑅 "Do not hire" 𝑦 = ⋯ = 0 ∙ 𝑃 ෨𝜃 = GREAT ෤𝑦 = 𝑦

+ 0 ∙ 𝑃 ෨𝜃 = GOOD ෤𝑦 = 𝑦 − 0 ∙ 𝑃 ෨𝜃 = POOR ෤𝑦 = 𝑦 = 0



Now,

𝑃 ෨𝜃 = GREATȁ ෤𝑦 = 𝑦 =
𝑃 𝑌 = 𝑦ห ෨𝜃 = GREAT ⋅ 𝑃 ෨𝜃 = GREAT

𝑃 ෤𝑦 = 𝑦

𝑃 ෨𝜃 = GOODȁ ෤𝑦 = 𝑦 =
𝑃 ෤𝑦 = 𝑦ห ෨𝜃 = GOOD ⋅ 𝑃 ෨𝜃 = GOOD

𝑃 ෤𝑦 = 𝑦

𝑃 ෨𝜃 = POORȁ ෤𝑦 = 𝑦 =
𝑃 ෤𝑦 = 𝑦ห ෨𝜃 = POOR ⋅ 𝑃 ෨𝜃 = POOR

𝑃 ෤𝑦 = 𝑦

( ) ( ) ( ) ( ) ( )

( ) ( )POOR
~

POOR
~~                              

GOOD
~

GOOD
~~GREAT

~
GREAT

~~~  where

===+

===+=====





PyyP

PyyPPyyPyyP

𝐸" 𝑅 "Hire"ȁ𝑦 =

= 60000 ⋅
Τ2𝑦 𝑦! 𝑒−2 ⋅ 0.10

𝑃 ෤𝑦 = 𝑦
+ 15000 ⋅

Τ1𝑦 𝑦! 𝑒−1 ⋅ 0.50

𝑃 ෤𝑦 = 𝑦
− 30000 ⋅

Τ0. 5𝑦 𝑦! 𝑒−0.5 ⋅ 0.40

𝑃 ෤𝑦 = 𝑦

=
6000 ⋅ Τ2𝑦 𝑦! 𝑒−2 + 7500 ⋅ Τ1𝑦 𝑦! 𝑒−1 − 12000 ⋅ Τ0. 5𝑦 𝑦! 𝑒−0.5

𝑃 ෤𝑦 = 𝑦

This gives



We now must investigate for which values of  y the optimal action a” is equal to 

“Hire” and for which y this action is equal to “Do not hire”.

⇔
6000 ⋅ Τ2𝑦 𝑦! 𝑒−2 + 7500 ⋅ Τ1𝑦 𝑦! 𝑒−1 − 12000 ⋅ Τ0. 5𝑦 𝑦! 𝑒−0.5

𝑃 ෤𝑦 = 𝑦
> 0

⇔ since 𝑃 ෤𝑦 = 𝑦 > 0

6000 ⋅ Τ2𝑦 𝑦! 𝑒−2 + 7500 ⋅ Τ1𝑦 𝑦! 𝑒−1 − 12000 ⋅ Τ0. 5𝑦 𝑦! 𝑒−0.5 > 0
⇔ since 𝑦! > 0
6000 ⋅ 2𝑦 ⋅ 𝑒−2 + 7500 ⋅ 𝑒−1 − 12000 ⋅ 0. 5𝑦 ⋅ 𝑒−0.5 > 0

⇔ 6000 ⋅ 2𝑦 ⋅ 𝑒−2 + 7500 ⋅ 𝑒−1 − 12000 ⋅
1

2𝑦
⋅ 𝑒−0.5 > 0

⇔ since 2𝑦 > 0
6000 ⋅ 𝑒−2 ⋅ 22𝑦 + 7500 ⋅ 𝑒−1 ⋅ 2𝑦 − 12000 ⋅ 𝑒−0.5 > 0

⇔ 22𝑦 +
6000

7500
𝑒1 ⋅ 2𝑦 −

12000

7500
𝑒1.5 > 0

⇒ since 2𝑦 > 0

2𝑦 > −
6000

2 ⋅ 7500
𝑒1 + −

6000

2 ⋅ 7500
𝑒1

2

+
12000

7500
𝑒1.5

⇔ 2𝑦 > 1.802835 ⇔ 𝑦 >
log 1.802835

log 2
≈ 0.85

The optimal action is “Hire” when ( )( ) ( )( ) 0hire"not    Do""Hire""" = yREyRE



Hence,

and

𝐸" 𝑅 𝑎"ȁ𝑦 = ቐ
𝐸" 𝑅 "Hire"ȁ𝑦 𝑦 ≥ 1

𝐸" 𝑅 "Do not hire"ȁ𝑦 𝑦 = 0

VSI 𝑦 = 𝐸" 𝑅 𝑎"ȁ𝑦 − 𝐸" 𝑅 𝑎′ȁ𝑦

= ቐ
𝐸" 𝑅 "Hire"ȁ𝑦 − 𝐸" 𝑅 "Hire"ȁ𝑦 = 0 𝑦 ≥ 1

𝐸" 𝑅 "Do not hire"ȁ𝑦 = 0 − 𝐸" 𝑅 "Hire"ȁ𝑦 = 0 𝑦 = 0

𝐸" 𝑅 "Do not hire"ȁ𝑦 = 0 = 0

𝐸" 𝑅 "Hire"ȁ𝑦 = 0 =
6000 ⋅ Τ20 0! 𝑒−2 + 7500 ⋅ Τ10 0! 𝑒−1 − 12000 ⋅ Τ0. 50 0! 𝑒−0.5

𝑃 ෤𝑦 = 0

=
6000𝑒−2 + 7500𝑒−1 − 12000𝑒−0.5

𝑃 ෤𝑦 = 0

and thus

VSI 𝑦 = ൞

0 𝑦 ≥ 1

−
6000𝑒−2 + 7500𝑒−1 − 12000𝑒−0.5

𝑃 𝑌 = 0
𝑦 = 0



𝐸𝑉𝑆𝐼 = ෍

𝑦=0

∞

VSI 𝑦 ⋅ 𝑃 ෤𝑦 = 𝑦 =

= VSI 0 ⋅ 𝑃 ෤𝑦 = 0 +෍

𝑦=1

∞

0 ⋅ 𝑃 ෤𝑦 = 𝑦 =

= VSI 0 ⋅ 𝑃 ෤𝑦 = 0 =

= −
6000𝑒−2 + 7500𝑒−1 − 12000𝑒−0.5

𝑃 ෤𝑦 = 0
× 𝑃 ෤𝑦 = 0

≈ 3707

𝐸𝑁𝐺𝑆 = 𝐸𝑉𝑆𝐼 − 𝐶𝑆 = 3707 − 4 ⋅ 10 = 3667

…and finally,


