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RM: Complement of SCM
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Credit: http://en.wikipedia.org/wiki/Demand_chain

Synonymous names:  

Yield management.   Pricing and revenue optimization. Demand-chain management

Revenue Management (RM) Supply Chain Management (SCM)

RM concerned with demand-management decisions. SCM concerned with supply decisions.

“Interface with the market” Logistics of the firm

Objective: Maximize total profit Objective: Minimize total cost

RM in Airline Network RM in Hotel B2B Pricing Analytics



RM in Airline Network RM in Hotel B2B Pricing Analytics

4



Market Segmentation in Airline Industry
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Source: Simchi-Levi, D., & Kaminsky, P., & Simchi-Levi, E. (2007). Designing and Managing the Supply Chain: Concepts, Strategies and Case Studies. Boston: McGraw-Hill.  
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How the Prices Change
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What is capacity allocation problem? 

Sell more seats at 
cheaper prices

Sell less seats 
at higher prices
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Seat Inventory Control

RM algorithm recommends opening and closing pre-existing classes (Modified from Weatherford (1998))
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Network management
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Industry Resource unit Multi-resource 
product

Passenger 
airline

Seat  on leg Multi-leg 
itinerary

Hotel Room night Multi-night stay

Rental car Rental day Multi-day rental

Passenger 
train

Seat on a leg Multi-leg trip

Container
shipping

Cargo space on 
leg

Multi-leg 
routing

Cap1=250 Cap2=300
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Why network RM difficult? 

Hotel RM
• Needs to consider both room rate and length 

of stay

Airline RM

Sun Mon Tue Wed Thurs Fri Sat

Class SU TU UV SV TV

1 41,000 16,000 12,000 48,000 19,000

2 15,000 14,000 9,700 17,000 16,000

3 9,200 13,000 6,700 8,300 8,400 

• Needs to consider both OD and fare (ODF)
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Bid pricing for hotels
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Bid price calculation

Deterministic linear programming

For each resource 𝑖
bid price = shadow price 

Maximize σ𝑗=1
𝑛 𝑝𝑗𝑥𝑗

Subject to:
σ𝑗=1
𝑛 𝑎𝑖𝑗𝑥𝑗 ≤ 𝑏𝑖 for each 𝑖 = 1,2, … ,𝑚

0 ≤ 𝑥𝑗 ≤ 𝑑𝑗 for each 𝑗 = 1, 2, … , 𝑛
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Bid price calculation

• Deterministic linear programming

• Randomized linear programming

• Probabilistic nonlinear programming
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B2B B2C

B2B pricing analytics
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Historical record: Palletizer bidding result
0 = Win 1= Lose
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Logistic regression (binary classification)

> mylogit3 <- glm(Result~Quotation10K, data=d3, family = "binomial")

Coefficients:

Estimate Std. Error z value Pr(>|z|)  

(Intercept)  -6.79908 3.51682  -1.933   0.0532 .

Quotation10K  0.07658 0.04090   1.873   0.0611 .

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Let 𝑝 = 𝑃(𝑌 = 1) prob of losing.

logit 𝑝 = log
𝑝

1 − 𝑝
= 𝜃0 + 𝜃1𝑥

𝑝 =
1

1 + exp(− 𝜃0 + 𝜃1𝑥 )

where 𝑥 is the quotation (in 10K).

> exp(mylogit3$coefficient[2])

Quotation10K 

1.079593 
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Optimal bid price
Input
• Cost = 78,291 THB (installation & maintenance)
• Logistic regression

Output
• Optimal bid price = 710,000 THB.
• Probability of winning = 1-0.2040 =0.7960.
• Optimal expected profit = 502,855 THB.

profit <- function(x){

cost <- 7.8291 #78,291 THB

probL <- predict(mylogit3, data.frame(Quotation10K=x), type="response")  

myprofit <- (1-probL)*(x-cost)

return(myprofit)

}
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Descriptive

Predictive

Prescriptive

Pricing Analytics
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