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BSE Sensex (New) — Key Ratios

FY91 FY92 FY93 FY94 FY95 FY96 FY97E FY98E
P/E Ratio (x) 12.14 10.61 8.99
Growth adj. P/E Ratio (FY96-FY98, 20%) 10.41
Price /Book Value (x) 2.20 1.88 1.78
Return on Networth (%) 15.82 14.74 16.24 20.71 20.39 19.50 20.35
Growth in PAT (%) 34.97 15.31 44.95 71.03 28.97 19.80 18.08
Growth in PBT (%) 38.22 7.63 37.60 61.89 33.59 22.08 17.72
Inc. PAT on Inc. Networth (ROINW) 13.87 27.21 39.13 20.79 15.99 17.47
Inc. PBT on Inc. Networth 10.46 32.12 45.69 30.56 23.42 22.92
Div Payout Ratio (%) 27.09 26.89 28.63 28.67 22.87 22.56
Dividend Yield 1.46 1.86
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“That which doesn’t kill,
makes us stronger”™

Frederick Nietzsche
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BSE Sensex Valuation — what if...?

Sr.No. Company Weightage Cumulative Weightage of Market Market Worst case Worst case

Weightage Overvalued Price * Cap. Market Price  Market Cap.
Stocks** (Rs.) (Rs. mn) (Rs.) (Rs. mn)
1 SBI 8.03% 8.03% 230 121143 180 94664
2 MTNL 7.89% 15.92% 198 119070 175 105000
3 HLL 7.72% 23.65% 7.72% 799 116526 450 65628
4 TELCO 6.86% 30.51% 405 103535 300 76769
5 SAIL 6.26% 36.76% 6.26% 23 94380 14 57826
6 RELIANCE 5.79% 42.56% 5.79% 191 87384 150 68735
7 BAJAJ AUTO 5.05% 47.61% 958 76227 700 55716
8 ITC 5.02% 52.63% 309 75709 250 61353
9 IDBI 4.65% 57.28% 4.65% 105 70207 70 46760
10 HPCL 4.27% 61.55% 309 64436 250 52218
11 TISCO 4.15% 65.70% 4.15% 171 62575 100 36690
12 L&T 3.68% 69.38% 3.68% 223 55503 175 43566
13 HINDALCO 3.15% 72.53% 3.15% 638 47493 400 29790
14 BHEL 2.74% 75.27% 169 41340 125 30595
15 TATA CHEM 2.41% 77.68% 202 36415 175 31626
16 M&M 2.11% 79.79% 2.11% 304 31827 250 26148
17 COLGATE 2.10% 81.89% 2.10% 233 31659 120 16319
18 RANBAXY 1.92% 83.81% 1.92% 603 29030 350 16853
19 INDIAN HOTELS 1.91% 85.72% 637 28757 600 27072
20 IPCL 1.85% 87.57% 112 27892 90 22514
21 GRASIM 1.85% 89.42% 385 27850 370 26755
22 ICICI 1.76% 91.18% 1.76% 66 26590 45 18061
23 ACC 1.52% 92.70% 1.52% 1676 22967 1000 13700
24 BSES 1.52% 94.22% 1.52% 166 22875 100 13776
25 NESTLE 1.39% 95.61% 1.39% 218 20995 120 11570
26 GUJ. AMBUJA 1.37% 96.97% 280 20609 250 18375
27 TATA POWER 0.86% 97.83% 0.86% 119 12928 70 7630
28 GLAXO 0.78% 98.61% 197 11779 160 9564
29 ARVIND 0.75% 99.36% 0.75% 113 11294 70 6990
30 GE SHIPPING 0.64% 100.00% 0.64% 34 9652 30 8643
Total 49.97% 1508648 1100903

* Price as on October 4, 1996

**  This represents the percentage weightage of significantly overvalued companies in the BSE Sensex.

Worst case scenario
Sensex down from 3101 to 2263
A fall of 27%
Market P/E (FY97 earnings) 7.7X
Discount to Fair Value 8%
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What is a truly undervalued BSE Sensex level?

You might cal it agood example of “blue-skies’ thinking : this attempt to find atruly undervalued sensex leve.
After dl, al of us ultimately have to be individua stock pickers. Further, this exercise hasits limitationsin that
not all stocks will reach these undervalued levels all at the same time, thereby, rendering the whole exercise
meaningless.

Call it what you may, in the absence of any other more useful work to do, we thought we would make this
attempt to see where the sensex should bein order to be truly undervalued.

Valuing The Market (BSE-30)

Thisis an exercise that has been long overdue. What is the market’ s fundamentally undervalued state? Whereis
it right now in the valuation continuum? Overvaued? Fairly Vaued?

There can be two approachesto this - value individua stocksin the sensex on a FCF basis - or gpply a 2-stage
P/E formulato a set of Return and growth scenarios for the market asawhole.

A few of the sensex companies are presently not within our research universe, leading to a problem in estimating
numbers for them. However, it is still possible to value these companies separately and then combine their
vauations with vauations of companies within coverage.

However, while vauations on an individua stock basis have perhaps greater importance for money managers, it
would aso be useful to do amacro andysis, which can be of usein deciding alocation Strategy.

Why the choice of the BSE Sensex?

While the BSE sensex may not be completely representative of the investible universe, it has been chosen as,
fortunately or unfortunately, it still represents the more liquid segment of the market. It isaso an index with a
reasonably long history which, for instance, the NSE 50 does not have. Broader indices may, arguably, show
greater degree of undervaluation but stocks included therein are unlikely to lead abull charge. The BSE sensex
dill remains areasonable market indicator. Of course, usng the BSE sensex aso has ancillary benefits of making
growth & return estimates with greater accuracy than would be possible for an index with alarger number of
companies. All historical data given hereafter (barring the index movements) are for companiesincluded in the
new Sensex.

Determinants of Market P/E

The market (or rather the sensex) P/E has been determined using a 2- stage formulawhich breaks up the future
into two periods with varying growth and return assumptions. Since we are already amost exactly half-way
through FY 97, the P/E cdculated would be on the FY 97 EPS.
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Where
k = Cost of equity (or the discount rate)

N = Number of years in the first period

gA = Expected earnings growth in the first period

gB = Expected earnings growth in the second period

rA = Return on incremental networth in the first period
rB = Return on incremental networth in the second period

In other words, we are assuming earnings for the market compound at gA pafrom FY97 to FY (97+ N) .
During this period, it has a return on incremental networth of rA. Thereafter, earnings compound at gB pa
till infinity with areturn on incrementa networth of rB.

The formula has been derived from Discounted Vaue of cash flows attributable to equity holders where annual
cash flow isestimated as—

Net Profit After Tax

Less: Net Investment (Capex and working capital increase less depreciation)
to be made out of equity ie adjusted for leverage

Of course, thisandysis assumes that al assets of the company are contributing to cash flows and earnings. If this
is not the case ie the company has assets like rea estate which is not in use (a la Bombay Dyeing) or
investmentsin equity shares, adjustment has to be made for these. The caculated fair vaue for the stock will
therefore be:

(Calculated P/E) x FY97 EPS + Per share value of
Non-optg.Assets

The caveat in using in thisformulais that one has to careful of not double-counting ie the value of Non-optg
assets should be added separately only if the cash flows from these are not captured in the EPS.

Thiswasthe easy part. The tougher call to make is on the vaues to be assumed/estimated for these variables.
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Determinants of k, gA, gB, rA, rB
The discount rate (k)

There are several approaches that can be used to estimate k or the cost of equity. Oneisto look at actual
market returns over long periods of time. Unfortunately, this approach works only in equity markets with
long histories like the US. In India, a broad index and a reasonably liquid market have been around only
during the last 15- 20 years (The BSE sensex has a base year of 1978-79). Since the inception of the
index, the market return has been 20.8% pa, not including dividends. Including dividends, Sensex returns have
been around 22%. However, in the history of markets, 18 yearsis not along enough time to take these returns
as a bench mark.

The other way to estimate cost of equity is to take a differential to the risk- free rate. International
experience has shown that the differential between equity returns and the risk free rate ranges
between 6% to 7.5% in developing markets. Given today’s government borrowing rate of 13.5- 14%,
the cost of equity in India comes to around 19.5-21.5%. Of course, the tax treatment of Treasury
Bonds and equity is different. In India, interest income is taxed at 40% plus whereas capital gains
which form bulk of the equity returns are taxed at lower rates. Adjusting for this fact, a discount rate
of 20-20.5% seems appropriate.

Historical P/E ratios vs. Prime Interest Rates
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Looking at the above graph it becomes amply clear that the only period in which P/E Ratios and interest rates
have moved in opposite directions (as they should) has been in the past one and ahdf years or so. Interest rates
used are the Prime Lending Rate for working capita borrowings.

The concluson, therefore, isthat gradualy market vauations are gpproaching levels of sanity, consstent with the
generd interest ratesin the economy.
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The Growth Rates (gA and gB)

EPS for the new Sensex companies has grown at a CAGR of 29% for the last 5 years. First Global estimates
for earnings growth are 17% for FY 97 and 18.2% for FY 98. Given this background and the fact that severa of
the companies (especialy the commodity cyclicals) in the Sensex are currently close to the bottom of their cycle
and FY 97 results have a one-time impact of MAT, an earnings CAGR of 18% for the next 15-20 years or so
looks possible and thisisthe vaue that has been assumed for gA. Theregfter, iein the so-cdlled Steady ate, the
earnings growth rate will be related to the nomina growth rate of the economy, or at least the industria sector in
the economy. An inflation rate of 6-8% and industrid growth rate of 7-8% will give anomina growth of around
13-16%. Thisisthe likely top-line growth. With compensating effect of operating leverage and some possible
loss of market shares for what are dominant companies, in most cases a growth rate of 15% or so appears
achievable and this has been assumed as gB.

BSE-30 : Historical & Forecast Growth Rates in PBT, PAT & EPS

Growth in PAT

Growth in PBT

-

Growth in EPS

I
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FYo92 FYo3 FYoa FY9s FY96 FY97E FY98E

Growth in EPS (20) Growth in PAT (20) Growth in PBT (20)
_— — —A—

The Return Assumptions (rA and rB)

Return on Net Worth for the Sensex has ranged between 15 to 21% during the last 5 years. Of course,
the Return on incremental Net Worth has shown greater variation, from 13.9% in FY93 to 27.2% in
FY94. Wholesale equity dilutions during this period by many large companies resulted in deleveraging and
consequently lower ROE. In FY 97 ds0, the Return on Incremental Net Worth will be somewhat depressed due
to one-time reasons like MAT as well as the depressed prices of many commodities. Overall, we think a Return
on Incremental Net Worth of 23-25% appears sustainable on along term basis (even though this may not be
achieved during the next couple of years) and thisis what has been assumed for the future. Of course, this
implies that these companies would continue to generate economic returns ie earn more than their
cost of equity, even in the terminal period. Given the strong, sustainable advantages of many of the
companies in the Sensex, this does not appear to be an unreasonable assumption.
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BSE-30 : RONW & Return on Incremental Net Worth

=
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BSE-30 : Dividend Payout Ratio (%)
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So, what is the Market’s Fair Value P/E?

With our assumptions, we have :

k= 20.00%
N= 15

gA= 18.00%
gB= 15.00%
rA= 25.00%
rB= 23.00%

P/E = 8.4x

Therefore, under these assumptions, the theoretical fair value of the market is around 8.4x. Some
upward revision may be required to capture the value of assets not contributing to cash flows, but
the impact is not likely to be significant. As we are almost exactly half-way through FY97, the
multiple is to be used on FY97 EPS. Of course, bear in mind that there is no exact market P/E. It
could well be (+) or (-) 5% around this figure of 8.4x.

7
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Let us look us what the actuals look like. At the current index level of around 3100,
we are at a 10.6x multiple to FY97 earnings. The Sensex therefore needs to come
down to around 2450 levels to be considered fairly valued. This, however, would not
imply a uniform downward drift for all stocks. Some Sensex constituents like Grasim
and MTNL are already at pretty serious (30% plus) discounts to fair value and are
unlikely to have significant downside from these levels. Then there are others (like
TISCO and HLL) which are still severely overvalued.

—

The other judgement to be made is whether the downward movement will be arrested just when the market
reaches ‘fairly vaued' levels or will go lower. Our view istha market weakness would continue till the market is
somewhat undervalued as only then will there be enough steam generated for an extended bull run. This is
likely to be the case even if many smaller (non-Sensex) scrips are at discounts to fair value as it is
extremely unlikely that these shares will lead a bull charge.

This entire analysis assumes that you are more or lessin agreement with us on the basic vaues assumed for the
growth rates, return ratios and discount rate. However, these assumptions are inherently subjective and controversa
at least within a reasonable range. Some objections could be:

— The derivation of the discount rate from the risk free rate assumes that the risk free rate itself remains
constant which may be erroneous. For instance, if interest rates come down substantially the return
expectations from equity will aso reduce. However, given that the cost of equity for anumber of mgor
US companies is in the range of 11-14%, an overall 20% cost of equity for our market may not be
unreasonable to assume.

— Y ou can quibble about the growth rate and return assumptions as well. For ingtance, you may think that
given the historical track record and India' s prospects, earnings could compound at higher rates.

To account for the fact that your world view may not agree with ours, we are, as always, giving a
series of matrices which will enable you to read off the market P/E given your personal set of
assumptions.

However, in order to be conservative, we would rather be on the side of caution in terms of assumptions,
because equity investments become attractive only when the risk: reward equation is substantialy in the
investor’ sfavor.

How does the market work off overvaluation?

When we say that the market’s fairly valued state is at a Sensex level of 2400-2500 or so, it doesn’t
really mean that the sensex should come down to this level all at once. What this means is that this is
today’s fairly valued sensex level, at a K of 20%. Therefore, another way the sensex can become fairly
valued is by remaining here for the next year or so, in which case, it will effectively be at 2500 or so
ie, 20% (k) cheaper. Mathematically, it can be explained as 3000 (sensex level one year from now)/
(1+.2 (k) ) = 2500 today. In other words, the present value of a sensex level of 3000 one year from now
is 2500 today.
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This is the same way in which stocks can also work off their overvaluation - stagnating. Reality,
however, will probably be somewhere in the middle - the market will drift down a little over the next
year, allowing the fair value to rise a little through the year, in its quest to reach a fairly valued
state...

Ranbaxy and HDFC are prime examples of this phenomenon...

Of course, the exact nature and quantum of a market correction are hard to predict as market swings can be
oftenirraiond in the short term, even while the market isin the process of moving to afundamentaly justifiable
level. As “The Economist’ mentioned in a recent article — “the discipline exercised by capital markets...
is neither infallible nor is it applied smoothly and consistently. Discipline is often doled out
irrationally, with waves of excessive optimism being followed by excessive pessimism. Three striking
examples of this are the rise and fall of the dollar in the 1980s, the boom and bust in world bond
markets in 1993 and 1994, and the recent Mexican peso crisis. In all three examples, dramatic swings
in asset prices were linked to economic fundamentals, but the markets were slow to respond at first
and then moved too suddenly.”

How the market corrects overvaluation

Stock Price/Market Index Fair VValue

e

i We are probably

Fairly VValued

somewhere here
| | | | | | | |

Time
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Breakeven P/E Matrix

Earnings Growth Rate from FY97 to FY2012 (gA)

17.0%  175%  18.0%  18.5%  19.0%  19.5%  20.0%  20.5%

18.0% 1389 1439 NA 1547 1606 1667 17.32 1801

. 185% 11.80 1218 1259 NA 1346 1393 1442 1494
f; 19.0% 1024 1054 1085 1117 NA 1188 1226 1266
% 19.5% 903 9.26 950 9.76 1003 NA 1060 1091
“g 20.0% 806 8.24 843 863 884 9.06 NA 953
S 205% 728 742 756 7.72 7.88 805 823 NA
21.0% 6.62 6.73 685 6.9 7.09 72 735 750
21.5% 607 6.16 6.24 633 642 652 663 6.73
22.0% 5.60 5.66 5.73 5.79 5.86 5.93 6.01 6.09

22.5% 5.20 5.24 5.28 5.33 5.38 5.43 5.48 5.54

Discount Rate (k) (cost of equity) = 19%

Earnings Growth Rate after FY2012 (gB)
13.0% 135% 14.0% 145% 15.0% 155% 16.0% 16.5% 17.0% 17.5% 18.0%

18.0% 723 7.16 707 6.96 6.82 6.65 641 6.08 559 477 312
18.5% 752 749 744 7.39 732 724 712 6.96 6.72 6.32 552
19.0% 780 780 780 780 780 780 780 780 780 780 780
19.5% 8.06 809 813 818 825 833 844 859 882 920 9.96
20.0% 830 837 845 855 867 883 904 9.3#4 978 1052 1201
20.5% 854 864 8.75 890 9.08 931 9.62 1006 1071 1179 1396
21.0% 8.76 8.89 904 923 947 977 1017 1074 1158 1299 1581
21.5% 898 913 932 955 984 1021 1070 1139 1242 1414 1759
22.0% 918 9.36 958 98 1019 1062 1120 1201 1322 1524 1928
22.5% 937 958 9.83 1014 1052 1102 1168 1260 1398 1628 2089
23.0% 9.56 9.79 10.07 1042 1085 1140 1213 1316 1471 1729 2244
23.5% 9.74 9.99 10.30 1068 1116 1176 1257 1371 1541 1824 2392
24.0% 991 10.19 1052 1094 1145 1211 1299 1423 1608 1916 2533
24.5% 10.07 10.37 10.74 1118 1173 1245 1340 1473 1672 2005 2669
25.0% 10.23 1055 1094 1141 1201 1277 1378 1520 1734 2089 2800

Rate of Return on incr. Net Worth after FY 2012 (rB)

10
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Discount Rate (k) (cost of equity) = 20%

Earnings Growth Rate after FY2012 (gB)
13.0% 135% 14.0% 145% 15.0% 155% 16.0% 16.5% 17.0% 17.5% 18.0%

18.0% 6.07 598 5.86 573 557 537 513 482 440 381 29
18.5% 6.29 6.22 6.14 6.04 593 578 561 538 507 464 4.00
19.0% 6.50 6.46 6.40 6.34 6.26 6.17 6.06 591 571 543 502
19.5% 6.70 6.68 6.65 6.62 6.58 654 6.48 641 6.31 6.18 598
20.0% 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89 6.89
20.5% 707 709 711 714 7.18 122 127 734 743 756 7.75
21.0% 724 7.28 733 7.38 745 754 764 .77 795 820 858
21.5% 740 7.46 753 7.61 7.71 784 7.99 819 845 882 937
22.0% 755 7.63 7.73 783 7.96 812 832 858 892 940 1012
22.5% 7.70 780 791 804 820 840 864 8.96 9.38 9% 1084
23.0% 784 7.96 809 825 843 8.66 895 932 981 1050 1153
23.5% 7.98 811 8.26 844 8.65 891 924 966 1022 1101 1218
24.0% 811 825 842 8.62 8.86 9.16 952 999 1062 1150 1281
24.5% 823 839 858 880 9.06 9.39 9.79 1031 1100 1197 1342
25.0% 8.35 853 8.73 897 9.26 961 1005 1061 1137 1242 1400

Discount Rate (k) (cost of equity) = 21%

Earnings Growth Rate after FY2012 (gB)
13.0% 135% 14.0% 145% 15.0% 155% 16.0% 16.5% 17.0% 17.5% 18.0%

Rate of Return on incr. Net Worth after FY 2012 (rB)

18.0% 521 511 500 487 472 454 433 407 374 332 277
18.5% 538 530 521 511 498 484 467 446 419 385 340
19.0% 554 548 541 533 523 512 499 482 462 435 4.00
19.5% 570 565 560 554 547 539 529 517 502 483 457
20.0% 584 582 578 574 570 564 558 550 540 528 511
20.5% 598 597 595 593 591 589 5.86 582 577 571 563
21.0% 6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12
21.5% 6.24 6.26 6.27 6.29 6.31 6.34 6.37 6.40 6.45 6.51 6.58
22.0% 6.36 6.39 642 6.46 6.50 6.55 6.60 6.68 6.76 6.88 703
22.5% 6.48 6.52 6.56 6.61 6.68 6.75 6.83 6.94 707 723 746
23.0% 6.59 6.64 6.70 6.77 6.85 6.94 7.05 7.19 7.35 757 7.86
23.5% 6.70 6.76 6.83 6.91 701 712 7.26 742 7.63 790 8.26
24.0% 6.80 6.87 6.95 7.05 7.16 730 7.46 7.65 790 821 8.63
24.5% 6.89 6.98 707 7.18 731 747 7.65 787 815 851 899
25.0% 6.99 7.08 7.19 731 7.46 7.63 783 8.08 840 880 933

Rate of Return on incr. Net Worth after FY 2012 (rB)
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Discount Rate (k) (cost of equity) = 22%

Earnings Growth Rate after FY2012 (gB)
13.0% 135% 14.0% 145% 15.0% 155% 16.0% 16.5% 17.0% 17.5% 18.0%

18.0% 455 445 435 424 410 395 377 356 331 300 261
18.5% 4.68 4.60 452 442 431 417 402 384 3.63 3.36 303
19.0% 481 4.75 467 459 450 439 4.26 411 393 371 344
19.5% 493 4.88 482 4.75 4.68 459 449 4.36 422 404 382
20.0% 505 501 496 491 4.85 478 4.70 461 449 435 418
20.5% 516 513 510 506 501 496 490 484 4.75 4.65 452
21.0% 526 525 522 520 517 514 510 505 500 493 4.85
21.5% 537 536 534 533 532 530 528 526 524 520 516
22.0% 546 546 546 546 546 546 546 546 546 546 546
22.5% 555 556 557 558 560 561 563 565 568 571 575

23.0% 564 5.66 568 570 573 576 579 583 588 5% 6.02

Rate of Return on incr. Net Worth after FY 2012 (rB)

23.5% 572 575 578 581 585 589 595 6.01 6.08 6.17 6.28
24.0% 580 584 588 592 597 6.03 6.09 6.17 6.27 6.38 6.53
24.5% 588 592 597 6.02 6.08 6.15 6.24 6.33 6.45 6.59 6.77
25.0% 595 6.00 6.06 6.12 6.19 6.28 6.37 6.49 6.62 6.79 7.00

While this report has been prepared on the basis of published/other publicly available information
considered reliable, we are unable to accept any liability for the accuracy of its contents. The
opinions expressed do not constitute an offer to buy or sell any securities mentioned herein.
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