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The sources of corporate valuation

FIRM’S TOTAL EQUITY

OPERATING ASSETS NON-OPERATING ASSETS NET DEBT

(sales ops, brand, technology, (excess real estate, other (cash and equivalents, debt,
distribution, production, HR, ...) investments) lease obligations)
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The sources of corporate valuation

FIRM’S TOTAL EQUITY

OPERATING ASSETS NON-OPERATING ASSETS

(sales ops, brand, technology, (excess real estate, other
distribution, production, HR, ...) investments)

CUSTOMERS
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NET DEBT

(cash and equivalents, debt,
lease obligations)




Customer-Based Corporate Valuation

TWO KEY DIMENSIONS

CONTRACTUAL INTERNAL (GRANULAR) DATA
VS. VS.
NON-CONTRACTUAL EXTERNAL (AGGREGATED) DATA
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Contractual vs. Non-contractual S e

« Contractual: 4 CONTRACTUAL

RA INTERNAL DATA
v VS.
« (Observable attrition NON- EXTERNAL DATA

CONTRACTUAL
« Telcos, insurance, club memberships, SaaS, etc.

« Relatively steady payments over lifetime
« Easy to model

« Butless common than non-contractual
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Contractual vs. Non-contractual DIMENSIONS
* Non-contractual: CONTI%ASCTUAL INTERNAL DATA
: VS.
« Latent attrition NON- EXTERNAL DATA

CONTRACTUAL
« Retail, restaurants, gaming, travel, entertainment, healthcare/pharma, mediatsage, B2B distribution, ...

« Very “random” purchase timing and spend over lifetime

« Much harder to model

« Can’t approximate it as contractual

 But suitable methods are now well-established
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TWO KEY
Internal vs. External Data DIMENSIONS
* Internal (granular) CONTRACTUAL INTERNAL DATA
. 3 - NON- A
Customer-level transaction logs CONTRAGTUAL EXTERNAL DATA

« Can be augmented by other sources

« Marketing action, satisfaction, social media

% Wharton



Internal vs. External Data DIMENSIONS
- External (aggregated) CONTRACTUAL INTERNAL DATA
. VS.
* “Rolled up” summaries CONTRAGTUAL EXTERNAL DATA

« Periodically disclosed

« First-party disclosures (10-K’s, 10-Q’s, investor presentations, etc.)

« Third-party disclosures (Slice Intelligence, 1010data, SecondMeasure, etc.)

% Wharton



Discounted Cash Flow Valuation Model

INCOME STATEMENT/ STOCK PRICE/
BALANCE SHEET TREASURY RATE
PROJECTIONS INFORMATION

WTD. AVG. COST OF
CUSTOMER METRIC CAPITAL

Benefits: PROJECTIONS PROJECTIONS

De-facto standard method (koller/Goedhart/
Wessels 2010)

Flexible (changes in debt / working capital / operating
expenses) FREE CASH FLOW

PROJECTIONS
General (values whole enterprise)

Naturally integrates customer metric

projections!
CUSTOMER ASSET OPERATING ASSET
Asset/CE-based analyses are nested. VALUES VALUE

NON-OPERATING
ASSETS NET DEBT

=4 SHAREHOLDER
VALUE
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Case Study #1: DISH Network

TWO KEY
DIMENSIONS
I

, |
{ CONTRACTUAL ) INTERNAL DATA
S, VS.

« Contractual company

« External/aggregate data NON-

CONTRACTUAL EXTERNAL DATA

« Compare to market valuation as well as Wall Street analyst revenue forecasts

Paper available at http://whr.tn/CorpValPaper1
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Dish Network Data

rerice Adds LOS3CS Endinz rodod Accs Loss2s  Endinz rodod Adds Lcsecs Enclng
Q1 199% 0 Q 0 C32002 722 2 7780 C32008 823 833 13750
Q2 1998 VA Ma 100 C42002 204 404 2180 C42008 653 761 13678
Q3 199% VA Na 190 Cl2003 687 337 2530 Cl2009 652 747 13554
Q4 1993 VA Ma 350 C22003 701 421 2200 C22009 731 703 13610
Q1 1997 VA Na 479 C32003 746 461 3085 C32009 S87 545 13831
Q2 1997 VA Ma 590 C42002 759 419 3425 C42009 347 59% 14100
Q3 1997 VA Na 820 Cl2o04 785 425 3785 cl2010 833 592 14337
Q4 1997 VA Ma 1040 C22004 351 511 10123 C22010 747 762 14313
Q1 199& 204 - 1200 C32004 7 7 10472 Cc32010 813 g 14259
02 1998 236 3% 1400 C42004 7 377 10903 C42010 652 3 14133
Q3 199& 267 67 1600 Cl12005 ol 476 11230 Cl2011 681 D23 14131
04 1993 395 3 1540 C22005 799 574 11453 G22011 57z 707 14036
Q1 1993 400 a7 2300 C32005 900 6545 11710 C32011 652 767 13945
02 1993 114 114 2600 C42005 7 567 12042 C42011 667 643 13957
Q3 1993 3 100 2000 Cl2006 794 569 12263 cla2oi2 673 563 14071
04 1993 380 170 3410 C22006 324 629 12467 G22012 563 573 14051
Q1 2000 3 93 2900 C3 2006 958 663 12753 c32012 735 758 14042
Q2 20070 =) £ 213 4200 C4 2006 340 590 13103 C42012 662 645 14036
Q3 2000 6 148 4300 Cl2007 890 580 12413 Ccl2013 654 61s 14032
Q4 2000 705 2 3260 C22007 350 630 13583 G22013 62 702 14014
Q1 2001 g 2 3700 C32007 904 794 13693 C32013 734 693 14043
Q2 2001 256 256 070 C42007 790 705 13782 C42012 554 545 14037
Q3 2001 g 34 2430 Clac 730 695 13813 Ccl2ll4 D33 593 14037
Q4 2001 92 232 £330 C22008 752 77 13792 C22014 552 700 14033
Ql 2002 o219 259 7160 C32014 591 702 14041
Q2 2002 42 342 7460 C42014 613 675 13978

CL2015 554 63& 13844
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Valuing Contractual Firms: “Customer Triangle”

Jan-16 50.00

Active Customers by Cohort
Total
3 Customers = Revenue
% 1.06 53

Feb-16 2.33 50.15 17
Mar-16 3.71 50.30 187
Apr-16 5.11 50.45 258
May-16 6.85 50.60 346
Jun-16 8.80 | 50.75 447
Total
Attrition Acquisition ¢ stomers Spend

Estimated off of quarterly marginal acquisition/loss data
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Addy: Sctuul versus Expected (oyearn Holling Fuiecast)

et wl
- EXMEIN l‘:,’{' -
. S- . =
- W e o G TR -
= T AT . > #7- el T, W atpg i,
s = i?*’ P = ey - X . TR N
r = ‘M L - L — e — ety f—ww
A

z = .&?T Nt sl .
s = 2o s
= d ,".-.'é-‘-'- <
i3 .

- - o

-

- -

1 1 1 1
VDS 1 it ER 1B S AL B R AR MDA AN B PR ESE
Cans
| pmans: Actual verss Dupected (2year Relling Farnzast)
-
E — ol

=== Emzcond

-—— % - v,
- W - A s
X oA 3 ‘\é"& NN
. ». . .
r s ;
=0 - = .
& -
T
<
= -
I ! 1 !
15960223 1952-22-20 2300022 22022220 20080020 2026-0%-z0 0)0-02-20 2010222 W012-02-z0 0130523
Lo
Inding Custamers: Actual versus Fxprednd [Z-pnar Ralling Foeneadd)
— Act.al
B - Lxtecms "' o e L)
P ° v e¥
¥ v
- ...3.:#5-—
= ;i.ﬂ“.mr"‘
T el g‘?d"‘q
ol okl
_.-v-"‘"-
- —_—
T T T T
Wt 1 75 1= 0 2 D AN SR PR AR MM 1 AN I TN 1= AT S me i M TR

IETRE

% Wharton




Valuation Results

% Wharton

Table 4: Dish Valuation Summary (End of Q1 2015)

Value of Operating Assets
Non-Operating Assets - Net Debt
Shareholder Value

Shares Outstanding
Implied Stock Price

Actual Stock Price
Over{under)-estimation

$15.7
$14.1B

+

0

“.»2 9.9B



Validation vs Wall Street Analyst Projections

» 3,454 quarterly sales predictions by analysts
» Predictions made 5/2001 - 12/2014
« Varying time horizons
> How does our predictive accuracy compare?

Our forecasts are consistently 10-15% more
accurate than those of the Wall Street analysts

Example:
Analyst Prediction:
$2,120M in Q3 ‘05
Our Prediction: 2 quarters ahead Actual Sales:
$1,988M in Q3 ‘05 / \ $1,989M in Q3 ‘05
< I
| >
5/5/2005: 7/28/2005: 8/9/2005: 11/8/2005:
Q1 2005 Results Analyst Forecast Q2 2005 Results Q3 2005 Results
Reported Made Reported Reported

% Wharton



An update...

Quarterly Additions - Callbraton Period and Holdout
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An update...

Quarterly Additlons - Callbration Perlod and Holdout
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MarketWatch http://on.mktw.net/2qB1FPt

Opinion: How Wharton marketing students beat
Wall Street analysts at their own game

By Dan McCarlhy and Peler Fader
Publishaxi: May 30, 2017 122:146 pom. E1

Consider Dish Network DIEH, +1.3456 the U.S. sawellite-televicion provider. On May 1, Dish repored in ite first-quarter
camings relcase hat it had accuired S47, 000 nwew customoers. Wall Sirect waes discppoinicd this meiric came in bEclow
analysts’ exgectations. which contributed © net customers acquired anc overall revenues trailing Wal Sltreet’'s est mates.
D sh's stock prze fel that dey and by the and of the week was down 4,45, erasirg $1.2 billicn in sherenc der value,

Wall Street analysts dd ot see il comang. Sall-side analysts” taraecast tor gross adds as of Apnl 2 (avail able shrough

Thormscn Ore) avar-prediciad by mcre thar 13%.

Was anyone nof caugh by sungeise? Yess The sludends in our imenrkaeding course, “Applied Probabilily Mode s e BMaglosling!
Evary vea, wa hare at Wharion assign a projaect i which students zpply the stalistica mocals thay have samaed in tha
class o a real-wcrld preblem. This year, we asked thenr to predict new customer acquisit ors for Dish.

Accurate predictian

On April 5, almest a menth Eefore first-cuzarler results were released, every student submitted his best guess of grcss
adds for th= first to fourdh quarters of 2017 In ight of Cish's recent eamings releas=, tha results are slriking: a simple
Averszoge ol 31758 sludend=s” hiesl-pealer praedichions s 350 000 3 maara2 (O0.5% Troann The s ual addibons . oo e windds, e
maketing studeanls trouncad the Streatl Those stludents hava nat spokan with company maracamem, listened tc company
quidance, analyzed compating firms or studied h storical financials. They simply came up with the best statistical models
they could for grass adds, stressdestoed those models on Dishvs hstonca data, then projected thaeir models” oudpuat for

2017.
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Case Study #2: Blue Apron
June 1st: Files S-1 for upcoming IPO

Not disclosed: Any churn metrics!

Thras Months Ended

March 31, June 30, September 30, December 31, WMarch 31,

. 2016 2018 2016 2016 20417
. Sydare (i daaueyide 2 6013 3 0 07 (7 273
D I S CI OS e d . Curs ciryes o ouseunds) £43 7 72 1 038
Avarane OrearVaus s 528§ SEVEE 5712 § SETA S &7 23
D1ders put Cusluegr 45 14 4.0 4.4 21
Avarage Ramanuapa Customee . § 265 & W45 TS5 24% 5 258
Nt e (i Ihansana's) S 172008 & 201924 ¢ 05452 S 210942 5 44 B3
Adusted EETIDA (v thousands) $ 2045 & f46 S 1346211 S 122,018) & (46, 25%)

Narbating Lxpense (SW)

fit the same model:

85

nttp://goo.qal/s35Eg4

14

=

http://goo.gl/HZMpwx I

Months afer Furst Paid Order by Customer Frst Oxdering in 2942010

% Wharton
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Model Validation

Active Cuatomers Dver Time [K) Cerulative Customers Acquired 'k
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Model Insights
Challenging retention: Rising CAC.:

Subscriber Retentlon by Number of Months Since Acquisition Estimated Marketing Spend Per Customer Acquisition
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Media Reaction

b TR [ CBS® Site

TIEWALLSTREFT SO0\,

rare ¥ 3 w  oalfoa

. w 1 .
"IN TIOML Y f alccanliny: AZae b Nvw -
Doothan Blaly, 4-\3 R S ld - TR N - 5
fampwms ) WY ke rh Cormiins Vruwn dpple Tramghast Varbsts b 4
’. Faodabs . Taka

Stir I'ry on Sale? Blue Apron Turns to Deals to
Draw Customers

Another problem is that Elue Apron sppears to be churning through
cuatomera. The company dossn’t diaclnse aperitics, datainifs
zerurities filings abont marketing spending and enstomea* growth.
Lul Daniel McCarlliy, a professor of markeliog «l Linory Lidversily
who I sl vzed Blue Aproars mwnbers, estimated (hal ul leasl 60%
of customcrs stop using the service after sixmonths.

e relenlional Blue Apron sesms parbicularly lronbling—very
muchioul ol e norm,” M MeCuarlhy suid, adding @ nore reasvnable
drop rate would be 309% Lw 20% aller six montls, T beeouwes hined (o

sce how thov're going o grow theoir way into profitebilizy.”

N e The Motley Fool
TheStrect.com Nire @
I\ .' ‘ an

% Wharton
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Term Sheet — Thursday, June 29
200 o

[PO: Bluc Apron gocs public today. The company priced at the bottom

ol it alicady-slashol ange last night, bringing its valuation i $1.9

bitlion fwinee). More delails el Bol Dwenl To peinl (o This analvsis
ol the caompany s chormrele, Finding bow quickly costamers slop anl of
using Blue Apron was The fist slal ooked fon when The company Oled
s 5=7, Aamd Dezs disappoinled when |realized e company dido’l
ciscloge it. Seems Like an important stat to share with potential
investors, but alas.

Danie? MeCarthy, & professor god entepreneur, hes cromched some
vamhers asing A relenlion coeve leehnigoe he developel Lo arrive &
this igore: 2% ol Bloe Apan costomers chorn wilhin gix monihis.
Combine hal wilh another stal thal Sloe Apran did disclose: 1 pays an
Average ol 394 [o zequire a coslamer. So: Blue Apron eded The firs
quarter with one milllon subscribers. That neans, to merelv stay flat,
by myv calculations, Blue Apron must pay 358 million every six months
to just replace the customers that leave. To grow, it's gomia spend evan
more.



Market Reaction

« Oiriginal IPO Range (6/19): $15-17
« Revised IPO Range (6/28): $10-11
« Actual IPO Price (6/29): $10

« Current Price (7/24): $7.41 (-26%)

Jun 29, 17 Jul 12, 17

% Wharton



Case Study #3: E-Commerce Retailer
I

« Non-contractual company CONTRACTUAL INTERNAL DATA
: VS.
Analysis for a single geographic region NON- EXTERNAL DATA

{ CONTRACTUAL 2

External/aggregated data

Acquisition models virtually identical to contractual case

But how do we capture subsequent repeat purchasing and spend?

Focus on choice of aggregated metrics

Paper available at http://whr.tn/CorpValPaper2

% Wharton
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Repeat Purchase Process

t=t+1

Individual-Level

t=t+1

Across Population
@~Beta(y, d)

logit p; = by, + X, () By
hp~N(/1p, rrg)

For seasonality /
macroeconomy

Fader et al 2010




Spend Process

Expected spend per purchase for customers is lognormally distributed
with drift:

E(s(t))

Ho

> lime
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Which Spend Metric Should Investors Want to See?

« Average spend per purchase we get “for free” from revenues, purchase process

 Median spend per purchase is excellent “companion metric” to average spend
« Communicable to non-technical audiences
« Natural measure of basket size

* Mean and median over time strongly identify the spend process

% Wharton



Which Purchase Metrics Should Investors Want to See?

« Consider six metrics (from SEC filings) that reflect repeat-purchase patterns:
« AU: Active users (# of customers who made > 0 purchases this year)
« HAU: Heavy active users (# who made > 1 purchases this year)
« RR: Repeat rate (% of last year’s buyers who buy again this year)
« RBPO: Repeat buyer proportion-orders (% of this year’s orders from customers who bought previously)

« RBPC: Repeat buyer proportion-customers (% of this year’s buyers who bought who bought previously)

F: Average frequency (average purchases among active users)

% Wharton




lllustration
# of Transactions by Year and Customer

Customer Y1 Y2 Y3
1 1 1 0
2 3 3
3 1
~ Grossadds - 1
AU 1 2 2
HAU 0 1 1

RR NA 100%  50%
RBPO 0% 25% 75%

RBPC 0% 50% 50%
F 1 2 2

% Wharton



Customer Metrics in Practice

Active Users =N *
E7E  wayfalreon  @mazon

% EL © v

s Y ULTA AVEDA

Repeat Rate

Repeat Buyer

L
Proportion e wayfa?r.c::nn amazon @ d e b
Frequency E w E
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Examples of Customer Metrics in Practice

Amazon: Active Customers QVC: Repeat Rate

13s
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Which Purchase Metrics Should Investors Want to See?

« Consider six metrics (from SEC filings) that reflect repeat-purchase patterns:
« AU: Active users (# of customers who made > 0 purchases this year)
« HAU: Heavy active users (# who made > 1 purchases this year)
« RR: Repeat rate (% of last year’s buyers who buy again this year)
 RBPO: Repeat buyer proportion (% of this year’s orders from customers who bought before then)

« RBPC: Repeat buyer proportion (% of this quarter’s buyers who bought who bought before then)

F: Average frequency (average purchases among active users)

 How many metrics do investors need?

* Which metrics should investors demand?

- We perform a large-scale simulation to answer these questions

% Wharton




Results: Average Error by Size (MAPE, count >20%)

T (%) T (3) T (1
E;
- No further improvement
= after 2 good metrics
S .
-1 — [ ]
=
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L ]
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oo o* .
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) y ‘
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.‘00 ...‘ =y c..c L]
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1 4 5 f

Metrie Collection Size (Tittered)
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Results: Average Error (MAPE), All Pairs

220 =

o1

210 - F in all 5 best
collections

. II"'.-----
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Valuation Example: E-commerce Retaller

Consider a large business unit of an e-tailer:
« Commercial operations began July 15t 2010
« Track all purchases over subsequent 5.5 years

« For testing, split the 5.5 years (22 quarters) into two periods:
« Estimate model on quarters 1-18 (“calibration period”)

» Predict what will happen in quarters 19-22 (“*holdout period”)

% Wharton




Customer Data

% Wharton

Active Average Median Quarterly
Date Adds Customers Frequency  Spend Revenues
Q3 2010 1,063 1,063 1.176 $118 $738.378
Q4 2010 2,615 2,615 1.272 $128 $941 433
Q1 2011 4,257 4,257 1.348 $126 $852.863
Q2 2011 5,915 5,915 1.445 $125 $873.835
Q3 2011 6,437 6,764 1.487 $125 $865.192
Q4 2011 7,048 7,752 1.495 $126 $1.059,609
Q1 2012 7,438 8,510 1.521 $128 $1.062,051
Q2 2012 7,706 89,118 1.545 $133 $1.,133,130
Q3 2012 7,813 8,457 1.587 $136 $1,088,724
Q4 2012 7,790 9,752 1.632 $137 $1,257,208
Q1 2013 7,455 9,746 1.654 $139 $1,186,015
Q2 2013 7,375 9,900 1.679 $140 $1,314,060
Q3 2013 7,497 10.264 1.679 $139 $1,280,353
Q4 2013 7,865 10.746 1.687 $140 $1,484 121
Q1 2014 8,141 11.224 1.707 $142 $1,500,197
Q2 2014 8,142 11.420 1.734 $142 $1,473,638
Q3 2014 8,254 11.703 1.758 $144 $1,427 172
Q4 2014 7,913 11.489 1.801 $144 $1,533,859



Model Performance (1 of 6):
Quarterly Additions

% Wharton
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Model Performance (2 of 6):
Tracking Quarter-by-Quarter Transactions

— actual
- expected

2000

Number of Purchases

1000

2011 2012 2013 2014 2015 2016
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Model Performance (3 of 6):

Tracking Cumulative Repeat Transactions
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Model Performance (4 of 6):
Calibration-Period Frequency Histogram

% Wharton
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Model Performance (5 of 6):
Conditional Expectations

— actual
- - --- expected

E{Future Purchases)

Historical Repeat Purchases
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Model Performance (6 of 6):
Average Transaction Value Distribution

— actual
- expecled

Density

Averzge Spend ($)
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From model validation to corporate valuation...



Projecting Revenues

Customer additions: calibration period

100C 16500 2000 2500
i

Quarlerly Customer Addilions

00

2011 2012 2012 <014 201E
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Projecting Revenues

Customer additions: calibration period and projections

|
| .
= I ] l:
< TREEN
o 5| Al
£ Ji,.'.’lr
S I
3 | »
o i
S
=
I I I I
Jun-2010 Jun-2020 Jun-2030 Jun-2040 Jun-2050 Jun-2080

% Wharton



Projecting Revenues

—> Total number of purchases
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Projecting Revenues

- Total revenues
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Valuation Results

Assuming:

« Variable contribution ratio of 76.4%

Customer acquisition cost of $76 per acquisition
WACC of 6%

Tax rate of 35%

Clean balance sheet / no cash flow adjustments

Date | | | | 172015 | 1/14/2015 | 1/21/2015 | 1/28/2015_

FCF ($)
WACC

Discount Factor
PV(FCF) ($)

NPV(FCF) =Shareholder Value

$13,025 $13,822 $13,797 $13,772
6%
0.999 0.998 0.997 0.996
$13,012 $13,794 $13,756 $13,717
$22,825,334
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Other Customer Insights
What else can we learn from this customer-based valuation model?



Value of New Users

Insights into about-to-be-acquired customers:
Expected Customer Lifetime Value (CLV): $76.2
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Value of New Users

Insights into about-to-be-acquired customers:
Expected Customer Lifetime Value (CLV): $76.2

Distribution of CLV: /
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Value of New Users

Insights into about-to-be-acquired customers:
Expected Customer Lifetime Value (CLV): $76.2
Distribution of CLV:

=

- 68% of new customers will be

5 unprofitable

S -
£ 3 2.9% of new customers will generate
3 = 80% of all value
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CLV (3)
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Existing Customers Versus New Customers

Existing customers worth $3.1M, ~15% of total firm valuation

Proportion of total sales from existing customers:

Qo
-

In 3 years, < 25% of
revenues from existing
customers...

0.4

/

Propotion of Sales from Cxisiirg Custemers

2010 2915
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Summary

« Customer data can improve company valuation estimates

« Contractual and non-contractual businesses require:

Different models
Different data

« We propose accurate models specifically suited to both business types
* We recommend the most informative customer data for NC firms (F and AU!)

e Coming up: two public company valuations
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