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Is this a question that macroeconomists can address?

I believe the answer 1s: Yes

The framework we propose is suitable for examining
movements in the value of equity relative to

GDP
We know of no framework that can satisfactorily account
for movements in the value of equity in

terms of the underlying fundamentals



What information do we need to answer this question?

Extension of Growth Theory to incorporate

Data from the Indian National Accounts
Data similar to that contained in the U.S Flow of Funds

Tax data



We extend standard growth theory by incorporating
intangible capital

Our model is similar to that analysed by McGrattan and
Prescott (2005)



One implication of the model is that the value of
should be to the value

of the in the corporate sector.

The challenge is to find the value of these assets in terms
of the consumption good.



Corporate Capital Stock

Table 1

Claims to Corporate Capital

Tangible Capital k

Fixed corporate capital
Inventory stocks

Corporate land

Intangible Capital £,

Brand names
Patents

Organizational capital

Equity p

Net Debt b




Bosworth, Collins and Virmani (2007) point out the
heterogeneity in the contribution of different sectors of
the economy to India’s growth rate

The large land intensive agricultural sector has a low
capital labor ratio and very little of its capital is traded

Since the focus of this paper is on capital valuation in
securities markets, we exclude the agricultural sector
from our analysis

We model the non-agricultural sector



Two types of ‘stand-in’ households

Workers
Supply labor inelastically

Shareholders

Own all the equity
Do not supply any labor

One ‘stand-in’ firm that maximizes its value, taking
prices as given
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The solution to this problem is

¢’ =w, andn' =1



The shareholder’s maximization problem

max Zﬁ u(c,)

ct’zf t=0

subject to
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VT — (1 o Tdividends )K T

Why?

Ignoring taxes, the value of the firm’s equity is equal to
the value of its productive assets.

With taxes, the consumption cost of a unit of capital is

1 o Tdividends
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V — (1 o Tdividends )[KT T (1 -7

corporate income) I ]

Why?
Tangible investment is capitalized

Intangible investment is expensed



Calibration

Parameter 1991-2004 2005-2008

Population Growth Rate of sharehdders ( () 0.015 0.015
Growth Rate of Technology () 0.052 0.088
Growth of Real NAGDP (~ + () 0.067 0.103
Growth of Real Consumption (v)

0.049 0.049
Estimated over the period 1991-2008
Discourt Factor ((3) 0.96 0.96
Elasticity of Intertemporal Subdit ution () 0.33 0.33
Read Interest Rate Implied by Model Parameters (7;) 0.141 0.141




Calibration

Paramete r 1991-2004 2005-2008
Effective Corporate Tax Rate on PBDIT (71 ) 0.098 0.159
Distribution Tax Rate (7 ) 0.10 0.125
Investment Tax Credit (7 ) 0 0
Growth of Real NAGDP (v + () 0.067 0.103
Profits Before Interest and Taxes (CP ) 0.156 0.192
Corporate Tangible Capital (km ) 0.783 0.939




McGrattan and Prescott Methodology:

Uses data on corporate profits

Assumes that after-tax returns to both tangible and intangible
capital are equal

Estimates the implied stock of intangible capital



Average values measured as a fraction of non-agricultural GDP

1991-2004 2005-2008

After Tax Cash Flows 0.1754 0.1991

Estimate of Intangible Capital 0.447 0.883




Use the Corrado et al (2006) estimates for the U.S stock of
intangible capital to infer the value of the intangible capital

stock in India

Use investment data to construct direct estimates of the
intangible capital stock



In using the Corrado et al estimates, we assume:

The price of the investment good relative to the consumption
good is the same in both India and the U.S

The depreciation rate is the same in India and the US

This may lead to an overestimation of the intangible
capital stock in India



Estimate of Intangible Capital Stock (India 2008)

Following Corrado et al (2006) | Using Investment Data

Rs. (billion) % GDP Rs. (billion) % GDP

Intangible Capital Stock 5724 16.17% 5,947 16.81%
Computerized Information 296 0.84% 296 0.84%
Innovative Property 1463 4.13% 1,295 3.66%
R&D (Scientific ) 394 1.11% 315 0.89%
Royalties, Technical Knowledge 1069 3.02% 980 2.77%
Economic Competencie s 3893 11.00% 3,988 11.27%
Brand equit y 450 1.27% 545 1.54%
Firm-specific resources 3443 9.73% 3,443 9.73%
Other intangibles (from accountants) 368 1.04% 368 1.04%
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Intangible capital: Innovative Property

3.00%

- ‘ /

2.00%

1.50%

1.00% /

0.50%

0.00% - T T T T Y T T r ¥ ¥ ¥ T T T T T T
149491 1982 1543 1944 19495 1996 1947 1948 1994 W00 2001 2002 2003 o4 2005 2006 ooz 2008

Source: Investment RE&D, royalties and technical know-how from CMIE BB




Average Observed Corporate Values for India

1991-2004  2005-2008
Corporate equities 0.452 1.200
Net corporate debt 0.335 0.268
Total relative to NAGD P 0.787 1.468
Total relative to earnings 17.378 18.272




Table 11

Predicted Fundamental Corporate Values for India

1991-2004 2005-2008
McGratt an DPrescott
Contribution of Domestic tangible capit al 0.701 0.821
Contribution of Domestic intangible capital 0.362 0.650
Foreign capital 0.000 0.000
Total relative to NAGD P 1.063 1.471
Corrado et al
Domestic tangible capital 0.774
Domestic intangible capital 0.152
Foreign capital 0.000
Total relative to NAGD P 0.926
Using Invesment Data
Domestic tangible capital 0.774
Domestic intangible capital 0.168
Foreign capital 0.000
Total relative to NAGD P 0.942




We observe that for the 1991-2004 period the ratio of
total corporate value to NAGDP has been relatively
constant with a mean value of 0.787.

If we use our model as a benchmark then the conclusion
is that, the Indian market was over most
of the — certainly not on average.

In fact, tangible assets alone account for over 95% of the
value of the entire market



Is the subsequent increase in corporate valuations during
2005-2008 consistent with changes in the underlying
corporate capital stock and tax rates?

The average observed value over this period was 1.468,
which is almost exactly equal to our high estimate of
1.471 but over 50% more than the low estimate for the

fundamental value.



We should have expected a 20-25% increase in
valuations, based solely on the increase in tangible
capital.

This increase in the tangible capital stock is consistent
with the increase in gross private investment over this
period.

The savings rate, which averaged 16.51% during
1991-2004, jumped to 25.5% during 2005-08.



As Percent of the GDP
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However, this increase in the capital stock does not
imply the valuations of 1.6 observed at the end of 2008.

Our analysis suggests that an optimistic estimate of
fundamental value of the current Indian equity market is

about 1.2 (since debt is ~ 0.25).



One effect that we have not accounted for is
due to the trading of foreign institutional investors.

The presentations by Calvo and by Patnaik and Shah
suggest that there were considerable reversals in portfolio
flows in 2007 and 2008.

These are issues that we plan to pursue in a subsequent
draft of the paper



There is evidence that intangible capital in India, as a
share of GDP, is still increasing in some sectors

This will lead to a future increase in the equilibrium
value of the Indian equity markets relative to GDP

If cross country data is any guide, we can expect these
markets to stabilize at around 1.5 GDP once intangible
capital reaches steady state levels.



P

If we define g, = it is readily seen that not only

k

m,t+1

is its equilibrium value not 1 but that it will change with
changes in the tax code.

To eliminate the variations in g due to changes in distribution taxes
one can define a tax adjusted g as

- p,
(1 o Td )km,t+1

t
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Policy makers should understand the

on the in capital market

The same stock of tangible and intangible capital can
lead to ditferent valuations depending on
about future tax rates

In light of this I argue for stable corporate taxation,
especially



