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Motivation

e  Opportunities:
Online markets are transparent
Prices can be easily adjusted
Market data (offer prices, sales) can be analyzed

Existing rule-based pricing strategies are suboptimal

e Challenges:
Stochastic demand, unknown customer behavior
Many competitors, steadily changing markets

Derive successful data-driven repricing strategies
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Application: Selling Books on Amazon

The Making of a Fly: The Genetics of Animal Design {Paperback) Price at a Glance
by Peter A. Lawrence Uist
Price: i
< Return te product information Used: from $35.54
New: from

Always pay TJ"IFEIU?T‘I Amazon.com's Shoppi ng Cart or 1=-Click.
Learn more about Safe Onling Shopping and eur gafe buying guarantes.

%1,730,045.91
Hiave ona 1o 5e5? | Sell yours here

AN | New (2iom si7iooessn | Used (15 frem 35549 |

Show ENew () Prime cifars only (0) Sorted by | Frice + Shipping |

MNew 1-2 of 2 olfers

Price + Shipping Condition Seller Information Buying Options
$1,730,045.91 New Sever: profnath ERrTI
* 5.9 shipping Seller Rating: Wil §3% pogitivg over the past 12 monkhs i .

(8,193 total ratings) a0 i f,q‘t";“,_i“" il

Ir Stock. Ships from B, Undted States.
Duragtic ghipping rates and return policy.

Brand new, Perfect conditon, Satisfaction Suaranteed.

$2’1Ba'1 T7.95 New Seter: bordeebook (w_]
+ 53900 shig Seller Rati $3% positive - Sig
PREng Seller Rating: Pririmint aver B past 12 maenths o lﬁ'.M:"ﬂ A

{125,891 total ratings ) ordering
In Stock. Ships from Wnited States.
Bamdiste shioping rates and petirn policy.

Mew ibem in excellent condition. Not used. May be & publisher
overstock or have slight shelf wear. Satisfaction guaranteed?
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Suboptimal Response Strategies in a Duopoly

. profnath
(Sma”) (blg ) over bordeebook
previous over

profnath bordeebook bordeebook profnath
8-Apr  51,730,045.91 52,198,177.95 1.27059
9-Apr  52,194,443.04 52,788,233.00 0.99830 1.27059
10-Apr  52,783,493.00 53,536,675.57 0.99830 1.27059
11-Apr  53,530,663.65 54,486,021.59 0.99830 1.27059
12-Apr  54,478,395.76 55,690,199.43 0.99830 1.27059
13-Apr  55,680,526.66 57,217,612.38 0.99830 1.27059

Which strategies are applied? Response times? Relevant factors?
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How to find Smart Pricing Strategies?

By Pebir A LawrEnos

The Making of & Fly: The Genetics of Animal Design (Paperback)

q L] '
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Bhow B Hew wiwiens cifgre cndy (0]

U [15 dom $43.50)

Alwiyd poy Ehrgugh AMSEon, com's Shopping Cart & 1.Click,
Lesrn more about Sale Qnne Shopping and our safe buyiog guarsnics,

Prica at & Glanca
Lish on e
Price:
Uged; I'-"!:IrI'\I #4156
L L]
o ::I.l,.!.! 1,718.08

bova o i o nell | el yoan. beew

Barted by [Fiut © Teis v]

Mew &2 of 2 oMers
Price & Shisgng Canditian

§18,651,718.08 Miew

= B Whoorg

$23,698,655.93 e

= BRsheorg

Seller Infarmaban
e prolfnath

Soller Aptir: Wil $i%h goglivg coer the senl 12 Mot (BETE tobal ratingn]
Ih Sk Shigd Bem M), Unded SLEER
[emois shoors) rfcy #d cllurs

B vopba, Pl CochD o, B s ST il ok doil did
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Sollor Astirsy: TV SO BSENRA e Bha canl 12 moniba. {127,337 iolel retinga)
In Bpech. End e i) Blses
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Are there better strategies? Any ideas? Are you interested?
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Technical Information

o Credits: 4 SWS (V/U), 6 ECTS (graded)

When? Monday/Tuesday 13.30 - 15.00, weekly
Start: April 17,2018, End: July 17, 2018

e Where? D-E 9/10

e Who? Rainer Schlosser, rainer.schlosser@hpi.de
Martin Boissier, martin.boissier@hpi.de

e Slides? HPI, Teaching, Summer 2018
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Goals of the Course & Grading

o Goal: Build data-driven dynamic pricing strategies

for competitive online markets

e [earn: Demand estimation + Optimization + Simulation
e Do: Apply approaches & Measure performance
e (Grading: 10% Regular attendance / Personal engagement
20% Performance / Design of strategies
30% Presentations
40% Documentation / Paper (End of semester)
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Example: Dynamic Pricing Strategies under Competition

Price Updates

Zoom 105 305 1M S5M All
an
25
a
ks
o
20
15
10
13: 1600 18:16:30 LE:17:00 181530 14:18:00 18:18:30 181900 18:19:30 142000 1B:2030

Date
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Rule-Based vs. Data-Driven Pricing

Demand .| Demand

Estimation Model

3 Online . : Pricing f

Consumer _Q_?_ Marketplace _Q Rce Calcmtaton Strategy I
: | Merchant | i

1 Rule-Based Merchant .
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Demand Learning

time sales  price rank competitor’s prices for product i (ISBN)
i i i (1) () (1) (1) (@)
t yt() Clt() 7’}() P P2 P Pia .. Pix
1 0 19 3 13 17 20 25
2 0 15 2 13 17 20 25
3 1 10 1 13 15 20 /
4 0 10 1 13 15 20 22
5 1 12 2 11 15 20 24
arg/r;me(Y1 =y la.s, ... Yy =yy|ay.5y)

i e—(aiagi),ﬁ e)?(ai,ii)'ﬁ
= argmax y.-In| ———— |+(1-y,) In| 1 -———
B,eR,m=1,...M | ;=1 1 + ex(ai’si) B 1 + ex(ai=si) B

Data-Driven Demand Learning and Dynamic Pricing Strategies - Introduction




Stochastic Dynamic Optimization

T
t . .
max E E o - E P(i,a,.S,) i -a, || S;=s, 0<s5<l1
t=0 discount i, >0 T e— 7 —~ Y ’ < -
factor probability to sell i, items Sates price initial state
at price a, in situation S,

V.(p)=max > P(ia, p)-

i=0

+ 5'Vt+l (F(a))

-~
best disc. exp. future profits of new state

I-a
——
today's profit

probability
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Price Wars Platform

Price Wars

PRICE WARS

Simulating Dynamic

Pricing Compeion Dashboard Overview

DEPLOYMENT

DASHBOARD <

Merchant Two Merchant Merchant Merchant Fix

CONFIG < Bound Cheapest Random Third Price

LINKS <

Merchant Second Merchant Consumer Default

Cheapest Machine Learning 60 purchases/min( )

Live Sales =
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e Friday, May 12, 18:02:46.791
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Pricing under Competition: Performance Measuring

Revenue per Minute (Short-Term Performance)
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Prerequisites

e Programming
Parameters, Data Preparation & Analysis
Loops, Recursions

e Basic Mathematical Background

Sets, Vectors
Probabilities, Random Variables, Expected Values

e More does not harm

Regression Analysis
Machine Learning Techniques
Game Theory

Data-Driven Demand Learning and Dynamic Pricing Strategies - Introduction



Introduction: Lecturer & Students

e Lecturer: Background / Education
Interests / Field of Research

Expectations

e Students: Background / Education?
Interests / Field of Research?

Expectations?
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Structure of the Course

e Meetings: Lectures on ,,Dynamic Pricing*:
(1) Pricing Simulation Platform
(11)) Customer Behavior
(111) Demand Estimation
(iv) Pricing Strategies

(v) Dynamic Pricing Challenge

e June/July: Apply & Improve Data-Driven Strategies

Input/Support, Questions/Answers, Presentations

e Aug/Sep: Documentation of Projects Results
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What will be expected from you?

e Use Machine Learning to Estimate Demand / Sales Probabilities
e Implement Algorithms to Compute Optimized Prices

e Simulate the Outcome of Dynamic Pricing Strategies

e  Measure the Performance of Strategies

e Document your Results
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Overview

April 23/24  Price Wars Platform
April 30/1 Customer Behavior
May 7/8 Demand Estimation I
May 14/15  Demand Estimation II

2

3

4

5

6 May 21/22  Pricing Strategies
7 May 28/29  Dynamic Pricing Challenge / Projects
8 June 4/5 no Meeting

9 June 11/12 Workshop / Group Meetings

10 June 18/19  Presentations (First Results)

11 June 25/26  Workshop / Group Meetings

12 July 2/3 Workshop / Group Meetings

13 July 9/10 no Meeting

14 July 16/17  Presentations (Final Results), Feedback, Documentation (Aug/Sep)
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