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FTS Real Time System Project: The Two-Stage Dividend Model

Question: How do you assess the intrinsicvalue of astock using the 2-stage dividend growth model?
Introduction

Stock analysts frequently produce price targets for stocks and recommend that you eitherbuy orsell
that stock. The recommendations and price targets are based upon an assessment of the intrinsicvalue
of a stock comparedto the current market price. A popularapproachto assessingintrinsicvalueisto
start with the basicdividend modeland the notion thatthe intrinsicvalue of astock isthe presentvalue
of all future dividends discounted back at the stock’s cost of equity capital. Applyingthis method
requires identifying the growth behavior of current earnings which in turn support assumptions about
projected future dividends. Asa result, analyst recommendations based upon this approach rest upon
theirforecasts of a stock’s earnings growth. Inthis project you will apply the two stage abnormal
dividend growth model to focus on answering the following questions:

What growth forecasts explain the current stock price and are these forecasts consistent with current
consensus analyst forecasts?

Based upon your analysis would you recommend the stock as a “Strong Sell, Sell, Hold, Buy or Strong Buy”
(and why)?

Finally, whatis yourtarget price for 1-year’s time?
In a two stage dividend growth model two growth forecasts must be made:
Stage 1 growth or “abnormal growth.”

Stage 2 growth or “normal growth.” Normal growthis appliedin perpetuity once stage 2is reachedin
time. Stage 2 growth depends upon forecasts of the long run average growth forthe economyas a
whole.

Background Motivation for the Two Stage Growth Model: Long term average nominal growth rates for
the US economy have been around 4.5%-4.8%. This placesan upperbound onassumednormal (i.e.,
longterm) growth rates for stocks. This is because if an analystassumes thisis higheritwould imply
that the stock eventually grows larger than the economy as a whole --- a contradiction!
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However, many stocks have analyst growth forecasts that significantly exceed 4.5%-4.8% which raises
the question:

How can we reconcile growth forecasts that are greaterthan the economy wide growth?

The answeris thata company can have some finite period of abnormal growth that can easily exceed
economy wide growth constraints. Eventually, however, this abnormal growth rate must revert being
bound by economy wide growth. This type of growth behaviorisreferredtoasa “two stage growth
model.” Instage 1growth behaviorisunconstrained (referred toasabnormal growth) and instage 2 it
is constrained by economy wide growth (referred to as Normal growth).

Applications of the two stage growth model usually assume the stage 1abnormal growth periodis
between 5-10-years. Clearly, the actual number of years depends upon the underlying economics that
influenceafirm’s future earnings. Inthis exercise we will work with 5-years as the length of time for
Stage 1 which matchesthe maximum time period of abnormal growth forecast by the analysts (i.e., 1-
year, 2-yearand 5-year growth forecasts). Ourgoalisto examine whatthe implied growth rate
forecastsis given the two stage dividend growth model and the current stock price.

Two Stage Growth Model: Normal Growth
First, what evidence supports the normal growth rate forthe US economy to be around 4.5%-4.8%?

Considerthe following Governmentreport. Long Term Growthin the US: In a 2005 Reportto Congress
on Long Term Growth forthe US economy. The following quotewas given:

http://www.ftsmodules.com/public/modules/ftsRT/projects/longtermgrowth.pdf

“We also observe over the last 100-year span that the rates of economic growth across the

then emerging industrial nations were fairly tightly clustered around this 2.0% pace. At the high
end was Japan with an annual rate of growth averaging about 2.7%, while at the low end was
Great Britain with an annual growth rate averaging 1.4%. The United States, which grew at a 1.8%
average annual rate, was slightly below average.”

They also went on to observe:

“For the United States, the long-term growth of real GDP per capita over the last 125 years has
revealed remarkable steadiness, advancing decade after decade with only modest and
temporary variation from the observed 1.8% annual rate of increase.”

However, 1.8%is the long term average forreal rates of growth so next we considerthe nominal rate of
growth. Inflation hasbeenafact of life forthe U.S. economy. Inflation numbers suggest thatinflation
compounded from 1913 to 2008 resulted in acumulative rate of 2071.23%" This, impliesan annual
constant compounded rate of approximately 3.24%.

1 .
Source www.InflationData.com
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Combiningthe above we can make a reasonable estimate for one plus the longterm nominal growthin
the US, to be around 1.018*1.03 = 1.04854. As aresult, to be conservative we will use asan upper
bound for economy wide growth for US stocks (i.e., the stage 2growth rate) is between 4.5-4.8%.

Getting thisnumbercorrectis mostimportantto a 2-stage dividend growth model of intrinsicvalue.
Thisis because instage 2 the simplifyingassumptionisthatgrowthis constantin perpetuity. Further,
this simplifying assumption will usually drive the majority of most stock’s intrinsic value estimate when
using this model. Soas indicated earlier, nominal growth cannot exceed the overallrate forthe
economy as a wholeinstage 2 and for some stocks a reasonable estimate may be lower.

What is a Reasonable Estimate for the Current Normal Growth Rate for the US Economy

Here we will assume that the 1.8% real rate applies and we will adjust the nominal rate forcurrent
projections of longterminflation rates. We based these projections uponthe implied inflation rate
fromthe current US Treasury Yield Curve. Currentinformation forthese longtermimpliedinflation

rates are provided by FTS at:

http://www.bondtutor.com/InflationExp/inflationexp.htm

The current screen reveals the following:

IF[S * ! {c) 2011 OS5 Financial Trading System
MODULE " All Rights Reserved
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To read the numbers from thissite bring up the graph and place the cursor overthe dots. On 10/6/2011
the impliedinflation rate from the 30-yearbond was 2.010%. Thisimpliesthata reasonable estimate
for normal growth as of this date is:

Current Upper Bound for Normal Growth = 1.018*1.0201 = 1.0384% or 3.84%.
Sample Answer to the Project Questions for Coca-Cola:

To provide asample answerto the question we will use atraditional dividend paying stock. Thisstockis
Coca-Colawhichstartedin 1885 as a pharmacist’s patent medicine. Itgrew to become the biggest
sellingsoftdrinkin the world and its symbol became arguably most successful and widely recognized in
the world.

Additional Information: The ticker symbol for Coca-Colais KO. Go to the web (e.g., Yahoo finance or
MSN investororequivalent site and identify for the companies you are working with the following
inputs:

i. Suppose the current Dividend Rate pershare for Coca-Colais $1.76 per share (Column Div
below).

ii. Current forecastforthe “Next 5-years Earnings’ growth rate” equals 10.39% (column
Growth 1 below).

iii. Suppose the historical average is naivelyapplied forthe normal rate is 4.5% (column Growth
2 below).

iv. Assume that the cost of equity capital is estimated from CAPM for KO is 0.0695 or 6.95%.
KO’s stock betaisaround 0.60. The costof equity capitalisinthe two columns (Disc1 (k.)),
Disc 2 (ke) for the two stages).

What is the implied abnormal growth rate from the 2-stage dividend model?

Assume the numberof yearsinstage 1 equals5 (see below under column Years 1) to match the same

horizon as the analystforecasts. Inthe screenbelow we use the RTFTS supporttitled: “Stocks: Implied
Intrinsics: 2 Stage.”

From thisthe implied growth numbers thatare implied from the 2-stage dividend model given the
currentstock price for KO are now provided:

At the time of thiswrite-up KO was trading around $66.43. The implied intrinsics below providethe
implied growthrates for KO giventhe inputsintothe 2-stage dividend model.
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Edit = US Dollar ~ Stocks: Implied Intrinsics: 2 Stage ~ Parameters £ Use
Name Implied G1|Implied G2|Implied D1|Implied D2|Implied Div|Div | Growth 1| Growth 2| Years 1| Disc 1 (ke )|

IM COMPANY| 01052  0.0402 01070 0.0872]  1.8275 21000/ 0.1305 0.0450 5.0000 0.0823
ALCOA 08257 01401 -0.1537 00583 0.6890 0.1200| 02430 0.0450 5.0000 0.2430
AMERICAN EXPRESS 05415 01223 -0.1636  0.0623 29526 07200/ 0.1301 0.0450 5.0000 0.1409
AT&T 01435 00141 03381 01331 05863 16900/ 00721 0.0450 5.0000 0.0680
BANK OF AMERICA 09748 01586 -0.364%  0.0497  0.6233 00400 00777 0.0450 5.0000 0.1639
BOEING 02237 00675 00025 00785 25993 16800/ 0.1135 0.0450 5.0000 0.1016
CATERPILLAR 04192 01085 -0.0924  0.0707  4.8073 17400/ 0.1341 0.0450 5.0000 0.1358
CHEVRON 00428 00415 00978 00788 25721 23400/ 00649 0.0450 5.0000 0.0751
CISCO SYSTEMS NIA NIA NiA NIA N/A 0.0000 0.1133) 0.0450 5.0000 0.0981
COCA-COLA 00185 003200 01532 00830/ 1.1974/ 17600/ 0.1039 0.0450 5.0000 0.0695
E.| DU PONT DE NEMOURS 01886 00700 00308  0.0898 23463 165400 00981 0.0450 5.0000 0.1159

That is, assuming that the model’s two stage growth rates are: 10.39% for the first 5-years and then 4.5%
thereafterand given the spot stock price is $66.43 then holding stage 2 growth fixed at 4.5% the implied
stage 1 growthrate is 1.85% for KO. That s, the implied stage 1growth rate given price is much lower
than the estimated input forStage 1 growth. This suggeststhatKO iscurrently beingundervaluedin

the market. Or put alternatively to supportastock price of $66.43 only requires very conservative stage

1 growth forecast forKO.

However, the above assumes thatthe normal growth is 4.5% whichis higher than what we inferred
giventhe current US Treasury yield curve analysis provided earlier. As aresult, we mustfirst update the
default parameters before drawing any conclusions about KO.

Updating the Parameters with the Dividend for Coca-Cola (KO)

You do this by selecting from the main menu inthe trader “Parameters” (see below):

FT5 Real Time Trader: Client. Version 4.0.0.3

£| UserTip  Options  Quotes  Limit and Stop Orders  Parameters  Reports  Tutors  Help
kS~ ™ || € Server Time: 1/19/2009 5:20:55 PM Global Value: 1,000,078.69

By selecting Parameters then from the pop up click on “List All” and select from the Security drop down

“Coca-Cola”. Nextbelow Security the drop down beside the label “Field” lets you select which field you
wantto change inthe Analytical support.
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- -
. Analytical Support Parameters lilﬂlﬂj
£\ User Tip  Edit  Options
Secuity ~ COCACOLA v | Seach || LAl |
Parameter Type [Deivjda]d Model: 2 Stage v] Mew Value ‘ ‘
Submit Value
CAPM/Index Model
Parameter Field | Sividend Model: 1 Stage
Dividend Model: 2 Stage
To modify or dele FCFE Model: 2 Stage Last retrieved at:
daouble-clicking. it Residual Eamings Model Feve My Entries | [ 10/10/2017 10:54:20 AM
can manually reti Abnomal Eamings Growth Mode!
Alt Madel
Delete Existing jarian Modgl ncel Selection | [ Delete Al

Suppose you wanted to change to the Accounting/Actual Dividend for Coca-Cola, you can do this directly

fromthe Parametersupportscreen.

-
. Analytical Support Parameters l = = &J
E£| UserTip  Edit Options
Secuity ~ COCA-COLA v | Seach || LstAl |
Parameter Type [Di'u'idend Model: 2 Stage v] Mew Value
Submit Value
Parameter Field ‘DJ‘I’?_D ""
To modify or dele DIVZ_Y1 Last retrieved at:
double-clicking. it DIVZ_G1 ieve My Entries | | 10/10/2011 10:54:20 AM
can manually retri DIVZ_G2 |]1 b
DIVZ_Ke1
Delete Existing DIV Ke2 incel Selection | | Delete Al
[] Use these values in my analytical support

Sensitivity Analysis Using Current Market Growth Forecasts for KO and Normal Growth

The market’s consensus forecast for KO has recently beenrevised down by analysts to 8% and suppose
that normal growth for KOs revised down to 3.5%, which is consistent with ouryield curve analysis.

What would our prediction for KO now look like from a 2-stage dividend model?

To answerthis question we need to update the stage 1 growth rate to 0.08 and stage 2 to 0.035. You do

this againvia the parametersupport as follows:
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B Analytical Support Parameters = | B i

E£| UserTip  Edit  Options

Secuty  WALT DISNEY v | Seach || LstAl |
Parameter Type [Dividend Model: 2 Stage - ] Mew Value
Parameter Field [DIVE_D v] 1.22
To modify or delete a value, select a row by Last retrieved at:

double-clicking. it.  the table is not up to date, you | Retrieve My Entries | | 1041072017 17:47:10 AM

can manually retrieve the values —:=
| Delete Existing Value | | Modify Existing Entry | | Cancel Selection | | Delete Al
Lize these values in my analytical support

Trader RealMame SectionMame Date Time Security Field Yalue
Jolxdjia jolxDuJlA ftsaccount 1012011 | 11:46:53 AM | COCA-COLA | DIV2_G1 n.os
jolxdjia jolxDuJlA ftsaccount 101002011 | 11:47:02 AM |COCA-COLA | DIV2Z_G2 | 0.035

With the check box checked (Use these valuesin my analytical support). Now choose Stocks Dividend
Model 2-Stage:

Edit - US Dollar - - | Parameters £| UserTip
Name Mit Price | Intrinsic Val | OverlUnder | Dividend| Implied Div| Exp Ret| Growth 1] Years 1|Disc 1 | Growth 2| Disc 2 j
3M COMPANY| 7668 8526 -11.18%  2.100 1.889] 0.0863) 0.1305 50.0823 0.0450 0.0823
ALCOA 9.97 174 8251% 0120 0686 0.0738 0.2430 502430  0.0450 0.1547
AMERICAN EXPRESS 4478 1098]  7548% 0720 2936 0.0685 0.1301 501408  0.0450 0.1408
ATA&T 28.89 8323 -188.10% 1.690 0587 01135 00721 5/0.0680  0.0450 0.0690
BANK OF AMERICA 6.20 D40  9356%  0.040 0621 0.0528 0.0777 501638 0.0450 0.1639
BOEING 63.99 4140/  3531% 1680 2507 00820 0.1136 501016 0.0450 0.1016
CATERPILLAR 78.74 2853  6376% 1740 4802 0.0790 0.1341 501358 0.0450 0.1358
CHEVRON 97.61] 10778 -1042% 2340 2572 00782 0.0649 500751 0.0450 0.0751
CISCO SYSTEMS 17.05 0.00] 100.00% 0.000 0.648  N/A 0.1133 500981 0.0450 0.0981
COCA-COLA 66.52 6451 3.03% 1760 1815/ 0.0685 0.0800 5/0.0695 0.0350 0.0695
E.| DU PONT DE NEMOURS 431 30.12)  30.14%  1.640 2347 0.0948 0.0981 501158  0.0450 0.1159

Now KO’sintrinsicvalue is much close to the market price. In otherwords the market currently has
reduced growth forecasts for KO when valuing the stock around $66.

Implied Dividend from Analyst Consensus and Economy Wide Growth Forecasts:

If we returnto the initial “Implied Intrinsics screenfor KO” given the above revised normal growth
forecasts andthe current stock price you can first see that the implied Stage 1 Growth Rate is now
0.0871 or 8.71% (seecircledinbelow). Thisis now higherthanthe consensus forecast suggesting that
KO isovervalued givenit’s current market price!

In addition, the implied dividend growth rate from the current price is $1.8155 (see below under Implied

Div). Asa result, the remaining questionis what are the analyst assessing KO’s current dividend rate to
be?
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Edit - US Dollar o - Parameters 5] User
Name Implied G1|Implied G2|Implied D1|Implied D2| Implied Div|Div | Growth 1| Growth 2| Years 1| Disc 1 (ke )|

3MCOMPANY| 01055  0.0403 01068 00872  1.8892/27000) 01305 0.0450 50000  0.0823
ALCOA 0.8242 01401 -0.1530 00534  0.6863 01200 0.2430| 0.0450 50000 02430
AMERICAN EXPRESS 05396 01222 -0.1625 00624 2935507200 0.1301| 0.0450 500000  0.1409
AT&T 01434 -0.0140] 03379 01330, 05866 16900 0.0721 0.0450 50000,  0.0690
BANK OF AMERICA 00722 01586 -0.3640) 00497  0.6193/0.0400 00777 00450 500000  0.1639
BOEING 02232 00674 00028 00735 25957 16800 0.1136| 0.0450 500000  0.1016
CATERPILLAR 04179 01084 -0.0916] 00708 47866/1.7400 0.1341| 00450 500000  0.1358
CHEVRON 0.0428 00415 008738 00733 25723 28400 00648 00450 500000  0.0751
CISCO SYSTEMS NA NIA N/A /A 0.0000] 01133 00450 50000  0.0981
COCA-COLA 0.0362 00625  0.0683 .?500 0.0800| 00350 50000  0.0695
E.| DU PONT DE NEMOURS 07833 00695 00312 00899 23436 1.6400 0.0981 0.0450 500000  0.1159

If we look at what the current forward annual dividend rate for KO from Yahoo's statistics, they have:

Shares Short (prior month)*: 29.32M

Dividends & Splits

Forward Annual Dividend Rate®: 1.68

Forward Annual Dividend Yield*: 2.30%

Trailing Annual Dividend Yield>: 1.85

Trailing Annual Dividend Yield®: 2.80%
N/A

5 Year Average Dividend Yield*:

If we use Parameters to update dividend rates we get the following:

[ Analytical Support Parameters =RNCN X
£\ UserTip  Edit  Options
Secuity  COCACOLA v | Seach || LstAl |

Farameter Type [Di'u'idend Model: 2 Stage v] Mew Value

Parameter Field [DIVE_D v] 1.33

To modify or delete a value, select a row by Last retrieved at:

double-clicking. it. ff the table is not up to date, you | Retrieve My Entres || 10/10/2011 12:02:11 PM

can manually retrieve the values —:

| Delete Existing Value | | Modify Bxisting Entry | | Cancel Selection | | Delete Al

Lize these values in my analytical support

Trader RealMame SectionMame Date Time Security Field Yalue
Jolxdjia jolxDJIA ftisaccount 1010/2071 [ 11:46:53 AM | COCA-COLA | DIVZ2_G1 n.os
jolxdjia jolxDJIA ftisaccount 1071020701 [ 11:47:02 AM | COCA-COLA | DIVZ_G2 | 0.035
jolxdjia jolxDJIA ftisaccount 1071020701 [ 12:02:12 PM | COCA-COLA | DIVZ_D 1.88

Again by checking Use these valuesin my analytical support and going back to the screen “Stocks

Dividend Model 2-Stage” reveals:
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Now the assessment of intrinsicvalue is very close to the current market price at the time of this

example.

Edit ~ LS Dollar - ~  Parameters & UserTi)
Name Mkt Price| Intrinsic Val | Over/Under | Dividend| Implied Div| Exp Ret| Growth 1] Years 1| Disc 1 | Growth 2| Disc 2 -
3M COMPANY|  76.68 8526 -11.19% 2100 1.889| 0.0863| 0.1305 5/0.0823| 0.0450]0.0823_
ALCOA 9.98 174 8253%  0.120 0.687 0.0738 0.2430 5 0.2430 0.0450 0.1547
AMERICAN EXPRESS 44.39 1098 75.54%  0.720 2943 0.0694 0.1301 501408 0.0450)0.1408
AT&T 28.89 8323 -188.08% 1.690 0587 0.1135 0.0721 5 0.0690 0.0450 0.0690
BANK OF AMERICA 6.19 040 9355%  0.040 0.620 0.0529 0.0777 501639 0.0450 0.163%
BOEING 63.98 4140  3530%  1.680 2597 0.0820 0.1136 501016 0.0450 0.1016
CATERPILLAR 73.40 2853 B361% 1740 4731 00791 01341 501358 0.04500.1358
CHEVRON 9768 10778 -10.34%  2.340 2574 0.0782 0.0649 500751 0.0450 0.0751
CISCO SYSTEMS 17.05 0.00| 100.00% 0.000 0648 NJA 0.1133 5/0.0981 0.0450)0.0981
COCA-COLA 66.58 63.00 ) -349% 1.880 1.31? 0.0800 5 0.0695 0.0350)0.0695
E.| DU PONT DE NEMOURS 43.05 T 30.04%|  1.640 2344 OUT50  0.0981 5/0.1159| 0.04500.1159%

Conclusion: The marketappearsto be pricing KO approximately correctly relative to current forecasts.
As aresult, fromalongterminvestors’ perspective we would rate Coca-Colaas a hold currently given

the implied values from atwo stage abnormal growth model.

Recommendation: Hold for a longterm investor.

The implied expected return forKOis 7.07% circled above. Fromthiswe can forecast KO’s pricein 1-
year'stimetobe: SpotPrice * (1+ E(Return)=66.43*1.0707 = $71.13.
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