Valuation risk

Valuation risk

* You can never be 100% sure with your
valuation.

« What are your concerns?

I Investment Risk- Upside Risk

Possible risks that may INCREASE DCC's price
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RISK ANALYSIS
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Natural Gas Price

I Operational Risk: Gas Price

Cost Structure

Baht/MMBTU
420.0
Others 400.0
27% sl
360.0 -+
T ol
10 ry Chemicals 3200
16% 20% 300.0

2011 2012 2013 2014 2015F 2016F 2017F 2018F 2019F

Source: IMF, The World Bank, and Economist Intelligence Units (EIU),

Source: Company data, (As of September 2014)
Company Data and Team's Estimates

Stress Test

Gas price

Base 5.7% -49.1%
55% 44% 1%
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I Valuation Risk: Terminal Growth Rate

¢ Terminal Dividend Payout Ratio (DPR)
e Terminal Return on Equity (ROE)

Sensitivity Analysis on Terminal Growth Rate
Terminal ROE

90.0%

SN o050 | 441 4.68 4.98 5.65 6.58
SN o500 | 432 4.48 5.01 5.44
97.5% | 424 431 439 453 4.69

100.0% | 4.15 4.15 415 415 415

Source: Team's Estimates

Most cases indicate DCC is overvalued
T

RISK ANALYSIS

Sensitivity Analysis

» Excel: Sensitivity Analysis
* What is meant by Sensitivity?
» What-if Analysis
— What if a manufacturing cost increase?
— What if a target unit sold is not met?
— What if a bank increases the borrowing rate?
— What if a new competitor enter the market?

Sensitivity Analysis

» Key points from the exercise

— Sensitivity measure the NPV changes, given
percentage changes in one input variable

— The larger the range, the steeper the variable’s slope
and the more sensitive the NPV is to this variable.

— A project may not be very risky in spite of its high
sensitivity to certain variables , why?
* However..
— By design, sensitivity analysis allows only one input
change

— Sensitivity have no room for uncertainty nor
correlation factor

THAMMASAT

Example: SENSITIVITY ANALYSIS
Cost of Good Sold has a biggest impact on IVL stock

19.30
Changes 3% in COGS Percentage 14.59 * 25.62

Changes 3% in Cost of Equity
Changes 3% in Terminal Growth
Changes 3% in Selling Price
Changes 3% in PET Volume
Changes 3% in Fiber Volume

Changes 3% in Feedstocks Volume

-10.00 -5.00 Changes in Stock Price 5.00 10.00

% THAMMASAT




Scenario Analysis

» Key points from the exercise

— Scenario analysis allow us to change multiple
variables.

— Also, it allow us to add probability to each case

— Expected NPV, Standard Deviation and Coefficient
of Variation give us a better idea of a project’s risk

» But then again, scenario analysis

— Does not take into account correlation between
variables = This is where Monte Carlo came in!

Scenario Analysis

» Excel: Suppose we have 2 more case to

Scenarios:

C Inputs: Base Worst Best
Probability of Scenario 50% 25% 25%
Equipment cost $3,400 $4,250 $2,550
Salvage value, equipment, Year 4 $300 $300 $300
Opportunity cost $0 $0 $0
Externalities (cannibalization) $0 $0 $0
Units sold, Year 1 550 412 688
Annual change in units sold, after Year 1 4.00% -6.00% 14.00%
Sales price per unit, Year 1 $11.60 $8.70 $14.50
Annual change in sales price, after Year 1 2.00% 2.00% 2.00%
Variable cost per unit (VC), Year 1 $6.00 $7.50 $4.50
Annual change in VC, after Year 1 2.00% 2.00% 2.00%
Nonvariable cost (Non-VC), Year 1 $2,000 $2,500 $1,500
Annual change in Non-VC, after Year 1 2.00% 2.00% 2.00%
Project WACC 10.00% 10.00% 10.00%
Tax rate 40.00% 50.00% 30.00%
Working capital as % of next year's sales 12.65% 12.65% 12.65%
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Self-Test

 Differentiate between sensitivity analysis
and scenario analysis. What advantage
does scenario analysis have over
sensitivity analysis?
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Monte Carlo Simulation Definition and
Method

* Definition: Monte Carlo Simulation is a computational
algorithm that rely on repeated random sampling to
compute their results.

* Method: Monte Carlo methods vary, but tend to follow a
particular pattern

1. Define a domain of possible inputs.

2. Generate inputs randomly from a probability
distribution over the domain.

3. Perform a deterministic computation on the inputs.
4. Repeat 2-3 for N times and average the results

12




Simple Monte Carlo Example

 Flipping a coin
— What is the probability of the coin landing in
Head

— Method: Patiently flipping the coin 1000 times!
or use Monte Carlo Simulation

» Approximate a mean and std.dev value,
given a known probability distribution

13

Monte Carlo Simulation NPV

1. Define a domain of possible inputs.

— cost, unit sold, change rate unit sold, sale price, vc,
nonvc and tax rate

2. Generate inputs randomly from a probability
distribution over the domain.

— Assume Standard Normal Distribution

3. Perform a deterministic computation on the inputs.
— for each input, calculate a random value input
— Compute and store NPV of this trial

4. Repeat 2-3 for N times and average the results

Excel’s fnc.
=NORMSINV(RAND(), mean,

STD)
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Monte Carlo Simulation NPV

e For each trial..

cost price ur;lt. unit.r ve nvc tax
standard normal random deterministic transform
cost* price* CLl T ve* nvc* tax*

15

Monte Carlo Simulation NPV

Inputs for Simulation| Random Variables
Probability Used in Current
Distributions Simulation Trial
Expected | Standard Stafdard ualus
Normal used in
Value of | Deviation
Input of Input Random Curren t
Inputs: Variable Trial
Equipment cost $3,400 $601 2.15 $4,689
Salvage value, equipment, Year 4 $300
Opportunity cost $0
[Externaiities izati $0
Units sold, Year 1 550 98 0.25 574
Annual change in units sold, after Year 1 4.00% |  7.07% 1.37 13.67%
Sales price per unit, Year 1 $11.60 $2.05 -0.22 $11.14
[Annual change in sales price, after Year 1 2.00%
Variable cost per unit (VC), Year 1 $6.00 $1.06 -0.20 $5.79
Annual change in VC, after Year 1 2.00%
Nonvariable cost (Non-VC), Year 1 $2,000 $354 -1.35 $1,521
[Annual change in Non-VC, after Year 1 2.00%
Project WACC 10.00%
Tax rate 40.00% 7.07% -1.78 27.41%
Working capital as %of next year's sales 12.65%
ation between units sold
nual change in units sold
p=| 65.00%
Key Results Based on
Current Trial
NPV $1,414

16




Monte Carlo Simulation NPV

» Hit F9, to obtain different results and then compare /w
base assumption S .-

. Simudated Input Variables ;
Arenal | Sales | Vanabie |[Norariatie ey
Units | changein [ price | costper| o Faguis:
(Ecuipmant| 804, | urets sold, | par unit, | unit (WCL| (Mon- VC),

cost | Wour 1| ahervenr 1) Wear1 | Yess1 | Year1 |Taxmme| nPv

Maan 51082 550 1% [E=] 559 510 389 215

Standand deviation L 7% 208 106 w7 7% 27
Maximum 55 M 1884 & azm s e L

inimum 1130 ;2 - am o W na
Conplation wiih nd sales [

Madan =851
Probabily of NPV = 0 48.5%
Comticient of variabon 1524

Probabiity
. lI“‘llln_ -
TSI (=3 o e 25520

WPV (5)

Monte Carlo Simulation NPV

« Key points from the exercise
— Monte Carlo ties together sensitivities, probability distributions,
and correlations among the input variables

— In the exercise, we did 100 trials; but in a real situation 1000 is a

minimum

— The results provide various aspect to look at: range, graph,
std.dev and etc.

o Still..

— Complex and cumbersome

— BIG assumption on the input probability distribution and
correlation factor

— Garbage in...Garbage out..
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Monte Carlo Simulation NPV e — -
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— Monte Carlo ties together sensitivities, probability distributions, =T -G fi] “NORMINVIRAND{),5857.5057) i
and correlations among the input variables s H ! j
— Usually number of trials of 1000 is applied. o _ e !
) ] 2 Grow rate 'g' with uncertainty ’ " |
— The results provide various aspect to look at: range, graph, 3 e h
std.dev and etc. ; Initial Investment 1000 | ;
. & |Cash Flow Year 1 200 1
 Still.. 7 m;mn rl::'g' s%  swdDev 1.00% f —
8 |Discount rate 10%
— Complex and cumbersome -t i
. q e . . . 0 . e | s | 2016
— BIG assumption on the input probability distribution and | E— 5 | =
g 12 Growth:g=p+0'2 | a.96%] 4.42% 4.55% 4.88% 4.00% 4.89% 6.96%
correlatlon faCtor 13 |Cash Flows Sﬁl,mmi 5 200.00 20883 § 21833 § 22898 $§ 23815 § 24380 5 267.19 S
1 14 | Discount Cash Flow FACTOR 1.000000 0.909051 0.526446 0.751315 0.683013 0.620921 0.564474 0.513158
- Garbage In"'Garbage OUt" 15 |Discount cash Flow 5 (1,000.00) 5 18182 § 7253 § 16404 5 15640 S 147.87 § 14101 5 13711 §
16 cumulative Discount Cash Flow  [ENINENERGNGE] 5  (S18.48) S  (645.59) S  (481.56) §  (325.16) § (177.29) §  (36.28) § 10083 §|
B Net Present Value Results: |
20
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ESTIMATING GROWTH

21

Ways to estimate growth

» Firm history

« Analysts’ estimates on I/B/E/S
» Firm’s fundamentals

22

Firm’s historical growth

» Methods to derive growth
— Arithmetic vs Geometric averages
— Linear and log-linear models

« Caution
— Dealing with negative earnings

— The effect of changing size or substantial
restructuring

— Revenue growth model usually more straightforward
to predict than overall net profit.

23

AM vs GM: Motorola

Source: Damodaran: Investment valuation, Tools
Techniques for valuing any asset

24




Linear and log-linear models

Year EPS %Chg In(EPS) (1+r)
1 0.42 -0.8675
2 0.41 -2.38% -0.8916  97.62%
3 0.4 -2.44% -0.9163 97.56%
4 0.58 45.00% -0.5447 145.00%
5 0.65 12.07% -0.4308 112.07%
6 0.72 10.77% -0.3285 110.77%
7 0.82 13.89% -0.1985 113.89%
8 0.93 13.41% -0.0726 113.41%
9 1.07 15.05% 0.0677  115.05%
10 1.27 18.69% 0.2390  118.69%
13.79%
13.08%

25
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Linear and log-linear models

Linear regression
EPS =0.2033 + 0.0952t
[4.03] [11.07]
Growth in EPS = Coeff/Avg EPS = 0.0952/0.727 = 13.10%

Log-linear
Ln(EPS) = -1.1288 + 0.13351t
[19.31] [14.34]
The coefficient is the compounded annual growth

26

Dealing with negative earnings

« Commerce One, reported EBIT of -$53 mn
in 2014 and -$340 in 2015.

» Earnings growth = (-340-(-53))/-53 = 541%
* Does this make sense?

27
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Dealing with negative earnings

Earnings growth Y5 =
(0.065-(-0.067))/(-0.067) = -197%

Y ear EPS $ This number makes no sense!

1 O . 302 Alternative ways to derive growth:

Use denominator with absolute value
2 O 041 EPS g Y5 =[0.065-(-0.067)]/(0.067) =
3 0.017 192%
4 —O . 06 7 Or use higher of EPS from two years as
5 O . O 6 5 EPS g Y5 = 0.065-(-0.067)]/(0.065) =
6 0.437 205

Not the best solutions, but the numbers at
least make some sense.

28




The effect of size on growth

Year Net Profit Growth Rate

1990 1.80

1991 6.40 255.56%
992 19.30 201.56%
1993 41.20 113.47%
1994 78.00 89.32%
1995 97.70 25.26%
1996 122.30 25.18%

Geometric Average Growth Rate = 102%

L e Source: Damodaran: Investment valuation, Tools 29
JTHAMMASAT Techniques for valuing any asset

58 THAMMASAT

Other analyst’s estimates

Refer to readings and discussions.
What determines quality of earnings?
Industry

Number of analyst following stock
Extend of disagreement among analysts
Quality of earnings forecasts

30

Growth from firm’s fundamentals

Revenue growth

Growth tends to decrease over time given
increased size (and competition).

Unless firms can counter competition with
strategy, there is no reason to think high growth
rates can continue

Begin with estimating size of industry, what
determines size of industry

Your expected market share of the firm in that
industry

31
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Operating margin forecasts

e Cost structure

 How much of cost of fixed, how much
variable cost?

 How much control does firm have over
costs?

» World prices, suppliers of raw materials

e Can firm increase selling price to maintain
constant margin?

32




TERMINAL VALUES

Determining terminal value

» Book value
* Liguidation value
* On-going concern (perpetuity)

33 34
F THAMMASAT
Terminal value: A small change can Partitioning value
mean so much
0 1 2 3 4 &)
] ) ] ) BTCFfromoperations - 2550000 233725 259542 285121 286054 319925
If a dominant portion of firm value comes from terminal BTCF from sales 4,356,755
value, the riskier, that valuation becomes. Total BTCF - 2550000 233725 259542 285121 286054 4676680
. . IRR 20.08%
Terminal value reflects distant CF values
. . Year BTCFo PVIF PV
More uncertainty about accuracy of CF and the terminal 1 233,725 0.833  194,641.07
2 259,542 0.694 179,997.42
growth rates 3 285,121 0578  164,671.02
. . . . 4 286,054 0.481 137,583.17
Terminal value has little value when horizon is too long 5 319,925 0401  128.142.97
and you'll probably waste time for little gain Total _805.035.65
Computing terminal value based on too short horizon Year e 12 A7
e = 5 4,356,755 0.401 1,745,057.50
means you're using unstable cash flows and assumed
’ H % of total
that they're treated as perpetuity. VBTG §05.035.65 77
PVBTCFs 1,745,057.50 ??
Total PV 2,550,093.15
35 iy 36
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I Confirmative Valuation

Terminal Growth

DCF Components
THB 4.65

Flows

To maintain capital Profit Margin:
Terminal | THB | THB structure Industry average
Value 350 | 3.28 Asset Turnover:
Last forecast period
Discount Rate Equity Multlpller:
Last forecast period
Cost of Equity 9.48%
Cost of Debt 3.38%
Effective WACC
9.03%
&=, I

OVERPRICED

FCFF | DDM
5% 25.74%
5-Year

Projected | THB | THB . . Return on Equity
Cash 104 | 1.49 Retention Ratio (ROE)

Growth and fundamentals

High growth firms

Pay low or no dividends
Have high risk

Earn high ROC

Have high net CAPEX

Tend to have low
leverage

ROC = EBIT(1-t)/BVD +
BE

S THAMMASAT

Stable growth firms

Pay high dividend
Average risk

ROC closer to WACC
Lower net CAPEX

Leverage close to
industry average

Can afford to use high
leverage to finance
growth

38

Terminal growth models

G = Retention ratio x ROE
G = Equity reinvestment rate x ROE

Equity reinvestment rate = CAPEX —
Depreciation +/- Chg. In NWC — (New debt
iIssued — Debt repaid)

G = Retention ratio (ROC + D/E(ROC-i(1-1)))
D/E = BVD/BE
| = int expense/BVD

THAMMASAT
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Terminal growths

Can be large component of total valuation

Reflects “valuation risk”

Simulations are completed on “g” terminal
or determinants of it.

“g” usually do not exceed GDP growth and
definitely not above cost of capital.

o THAMMASAT
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SETSMART
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IAA Consensus (see www.settrade.com)
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