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
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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

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

— Requires subjective probability assignments of
outcomes: —>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.
=NORMINV(RAND(), mean, STD) ¥

NORM.INV(probability, mean, standard_dev)
NORMINV(probability, mean, standard_dev)

NORM.INV is the inverse of the NORM.DIST function. It calculates
the x variable given a probability.

To illustrate, consider the revenues of a target firm to illustration of
the NORM.DIST function above. How high would the firm’s revenue
need to be if it wants to be among the highest 75% of revenue in its
industry?

Using NORM.INV, the firm will have to earn $ 63.81 mn in revenue,
as shown by this formula:

=NORM.INV(0.25, 65.5, 2.5) = $63.81 mn
=NORMINV(0.25, 65.5, 2.5) =$ 63.81 mn

The figure shows the area represented by the 25% of the firms in
the industry that have revenue below than this value.
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Monte Carlo Simulation NPV

e For each trial..

. unit. .
cost price unit.r ve nvc tax

standard normal random deterministic transform

nit. it.rx
Hnts unite ve* nvc* tax*

cost* price*

16
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Monte Carlo Simulation NPV

Monte Carlo Simulation NPV

Inputs for Simulation| Random Variables
Probability Used in Current « g .
isiuions | smulation Tl » Hit F9, to obtain different results and then compare /w
Standard Value &
Eored| smwiee| SEEH | base assumptionSuom:
Value of | Deviation Rand e Simudated Input Variablos
Input | of Input Va" ;‘m Trial Arenl | Sales | Vanabie [Nomariabie] Fay
Inputs: anaple e [ | Uiz | chunge s | costper | one Fasins:
Sz e,
Equipment cost $3,400 $601 2.15 $4,689 uuul “'wl m. Mn Wiar 1 l:1' Wear 1 |Tox mta| WPV
Salvage value, Year 4 $300 s._.)_‘ 550 5-1:\\ S’;J B .‘2‘3:: !.2II.S
e * S B an ami s | e
[Externalities (cannibalization) $0 imum. 1430 352 2 I 1% oz
Units sold, Year 1 550 98 0.25 574 Comeaton it WM“: =551
/Annual change in units sold, after Year 1 4.00% 7.07% 1.37 13.67% Probabiley of NPV > 0 405%
Sales price per unit, Year 1 $11.60 | $2.05 022 | $11.14 Gostficiont of variaten 1534
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 Probabiity
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%
Assumed correlation between units sold
in Year 1 and annual change in units sold
in later years: p=| 65.00% : e - 1 I B ==
Key Results Based on RV (3)
Current Trial
NPV $1,414
17 18
. .
Monte Carlo Simulation NPV T —— -
- Home Insert Page Layout Fomutat Data Beview View Adadm Amobat Crystad Ball o - = )
3 y (2lconnedions | 4 G Cle 5 == cHomavasdation = % Group - #3 [y Data anatus
B T -2
21 mopertie LR ( Lo Rewpe — - B Consalidate ¥ Ungroup = “3 g Sotver
. . Gat E: R E 4 L1 Fi T R .
« Key points from the exercise i =it Kb 59T [P gy svanced || Cammans Dopiiates 22 Whotd anaysis = | 4] subtota
. apr ey oo = 0 0 Connedion Sort & Filter Duta Tools Outiing . Anstytis
Monte Carlo ties together sensitivities, probability distributions, =T -G fi] “NORMINVIRAND{),5857.5057) i
and correlations among the input variables A 8 c D E F s H 1
In the exercise, we did 100 trials; but in a real situation 1000 is a - . b o
.. 2 Grow rate 'g' with uncertainty
minimum - )
— The results provide various aspect to look at: range, graph, s DA ehEE i | i
. \Vj n X & |Cash Flow Year 1 200 | |
Std de a d etc 7 |Growthrate'g’ 5%  StdDev 1.00% ™ ! A
° Stl” X : :::4'\'. rate 'r' :c;‘;
10

— Complex and cumbersome

BIG assumption on the input probability distribution and
correlation factor among sensitivity variables.

— Garbage in...Garbage out..

19
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12 Growth:g=p+0*Z

i3
15
16

T 4.00% 4.89%
Cash Flows 5 [1,00000) § 20000 § 20883 § 21833 § 22898 $§ 23815 § 243.80
Discount Cash Flow FACTOR & 1.000000 0.509091 0.826448 0.751315 0.683013 0.620921 0.568474
Discount cash Flow 5 (1,000.00) 5 18182 § 7253 § 16404 5 15640 § 147.87 § 14101
Cumulative Discount Cash Flow 5 (818.18] S [645.59) 5 [481.56) 5 (335.16) § (177.29) S {36.28)
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IAA Consensus (see www.settrade.com)
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