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SEBI Grade A Officer — Research Stream Phase |l, Paper 2: Economics, Financial Markets
& Statistics Memory-Based Model Question Paper Maximum Marks: 100 | Duration: 120
Minutes | Nature: Descriptive (typed answers) | Cut-off: 40%

General Instructions

1. This paper has three sections. You must attempt questions as per the choice indicated
for each section — do not attempt extra questions; only the required number will be
evaluated.

2. Each question carries the marks indicated for its section; sub-parts within a question are
individually weighted as marked.

SECTION A — FINANCIAL MARKETS
(Attempt any 2 of the following 4 questions. Each question carries 25 marks.)
Q1. (25 marks)

(a) What is hedging? Discuss its principal advantages and disadvantages for a market
participant, and distinguish it clearly from speculation and arbitrage. [8]

(b) Discuss the role of Credit Rating Agencies (CRASs) in the development of India's corporate
debt market. What structural challenges continue to constrain the depth of this market? [8]

(c) Explain the concepts of regret, cognitive dissonance, and anchoring as studied in
behavioural finance. lllustrate each with a suitable example of investor behaviour. [9]

Answer:

(a) Hedging is a risk-management technique whereby a market participant who already holds (or
expects to hold) an exposure to an underlying asset takes an offsetting position in a related
derivative instrument — futures, forward contracts, options, or swaps — so that a loss on the
original position is compensated, wholly or partly, by a gain on the hedge position. The underlying
philosophy is not profit maximisation but risk minimisation/risk transfer. For instance, an Indian
exporter expecting USD receivables in three months faces the risk of the rupee appreciating
(reducing rupee realisation); by selling USD/INR futures today, the exporter locks in a rate and
neutralises this currency risk. The party willing to accept this transferred risk is typically a
speculator, which is why hedgers and speculators together make derivatives markets viable.

Principal Advantages
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1.

Certainty in cash flows and planning: By locking in prices, rates, or costs in advance, a
firm can budget with far greater precision — critical for treasury and working-capital
management.

Protection of margins/profitability: Producers, importers, exporters, and borrowers
protect themselves from adverse commodity price, exchange rate, or interest rate
movements that could otherwise erode profits substantially.

Improved access to credit: Lenders view hedged entities as lower-risk borrowers, since
predictable cash flows reduce default probability; this often translates into better credit
terms and lower cost of borrowing.

Management focus on core business: Once financial/price risk is transferred via hedging,
management can devote attention to operational efficiency rather than worrying about
market volatility.

Supports overall market liquidity and price discovery: The continuous presence of
hedgers on one side and speculators on the other deepens derivative markets, improving
liquidity for all participants.

Principal Disadvantages

1.

Cost of hedging: Option premiums, bid-ask spreads, margin requirements, and brokerage
reduce net realisation; hedging is rarely costless.

Opportunity loss: A hedge that locks in a price (say, via a futures/forward contract)
forecloses the possibility of benefiting from a favourable price movement — the hedger
sacrifices upside to avoid downside.

Basis risk: Because the hedging instrument (e.g., a standardised exchange-traded futures
contract) may not perfectly match the underlying exposure in terms of quantity, quality,
location or maturity, some residual risk remains uncovered.

Operational complexity and counterparty risk: Especially in OTC hedges (forwards,
swaps), the hedger bears counterparty default risk and needs sophisticated systems for
monitoring, margining, and accounting (e.g., hedge effectiveness testing under Ind AS 109).

Over-hedging/under-hedging risk: Incorrect sizing of the hedge relative to actual
exposure can itself introduce new risk rather than eliminate it.

Distinction from Speculation and Arbitrage

Basis Hedging Speculation Arbitrage
o Reduce/eliminate existing Pro.f|F from an. Earn risk-free profit from price
Objective | . anticipated price . .
risk discrepancies
movement
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Basis Hedging Speculation Arbitrage
Pre- No underlying No net market exposure;
e Yes — hedge offsets a real |lexposure; a fresh . .
existing . o . simultaneous opposite
underlying exposure directional bet is "
exposure positions
created
Risk . Risk-seeking/risk- Risk-neutral (seeks certainty of]
. Risk-averse .
attitude tolerant profit)
Position Oppgsﬂe tol the Based purely on a view Buylln the underprlced market,
existing/anticipated . ... |sell'in the overpriced market
taken of future price direction | .
exposure simultaneously
Protects against loss; caps ||Unlimited profit/loss Small, low-risk margin, but
Nature of . . . L
ain both loss and gain (or costs |[potential depending on |joften deployed with high
9 a premium to retain upside) ||direction volumes/leverage
Market role|Risk transferor Rlsk.absorber/hqwdlty Price-alignment mechanism
provider across markets
- . . Trader buying crude oil Buylng gold in the spot market
Airline buying crude oil and simultaneously selling
Example futures purely . .
futures to hedge fuel cost ' : . costlier gold futures to lock in
expecting price to rise . . .
the price differential

In essence, all three use similar instruments (derivatives) but differ fundamentally in intent and
risk exposure: the hedger neutralises existing risk, the speculator deliberately assumes risk for
profit, and the arbitrageur exploits temporary price inefficiencies while remaining market-neutral.

(b) India's corporate bond market remains underdeveloped relative to bank credit and equity
markets, and relative to peer economies, despite decades of reform. Credit Rating Agencies
(CIBIL, CRISIL, ICRA, CARE, India Ratings, Brickwork, etc., regulated by SEBI under the CRA
Regulations, 1999) play a central, though imperfect, role in this market's functioning.

Role of CRAs in Market Development

1. Bridging information asymmetry: Bond markets involve numerous, dispersed investors
who cannot individually evaluate an issuer's financial health. CRAs perform this credit
assessment centrally and publish it as an easily interpretable rating symbol (AAA to D),
substituting for costly duplicated due diligence by each investor.

2. Enabling risk-based pricing and yield differentiation: Ratings allow the market to price
credit spreads over the risk-free G-sec yield curve — a AA-rated NCD trades at a wider
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spread than an AAA-rated one — thereby supporting efficient capital allocation based on
genuine credit risk rather than issuer reputation alone.

Widening issuer access to capital markets: Rated instruments (commercial paper,
NCDs, securitised debt/PTCs) allow companies — including mid-sized and non-PSU firms
— to raise funds directly from the market rather than depending solely on relationship-
based bank lending, thereby diversifying corporate funding sources.

Serving as a regulatory gatekeeping mechanism: SEBI, RBI, IRDAI and PFRDA
regulations often mandate minimum ratings (commonly investment grade, i.e., BBB- and
above) for institutional investors such as insurance companies, pension funds, and certain
mutual fund schemes to invest — making ratings a structural entry condition for market
access.

Facilitating structured finance and securitisation: Rating agencies assess pass-through
certificates and credit-enhanced instruments, enabling banks/NBFCs to securitise loan
portfolios and free up capital — an important funding channel, especially for NBFCs and
HFCs.

Enhancing investor confidence, especially retail: For retail and smaller institutional
investors unable to independently assess default risk, ratings act as a simplified,
standardised risk signal, encouraging wider participation.

Supporting monitoring through surveillance: CRAs are required to continuously monitor
rated instruments and issue rating actions (upgrades/downgrades/watch), which
theoretically provides an early-warning function to the market.

Structural Challenges Constraining Market Depth

1.

Narrow and concentrated investor base: The market is dominated by banks, insurance
companies and provident/pension funds who follow "buy-and-hold" strategies; mutual funds
turned significantly more risk-averse after the IL&FS (2018) and DHFL/Franklin Templeton
(2019-20) episodes, and retail participation remains negligible.

llliquid secondary market: Because dominant investors hold bonds to maturity, secondary
market trading volumes and turnover ratios remain very low compared to equity markets,
impeding price discovery and exit options.

Heavy skew towards highly-rated paper: The overwhelming majority of corporate bond
issuances are AA and above; sub-investment-grade and unrated issuers — often the ones
needing market access most — find it virtually impossible to raise public debt, restricting the
market's breadth.

Issuer-pays business model of CRAs: Since the issuer being rated pays the CRA's fee,
there is an inherent potential conflict of interest, risk of "rating shopping" (issuers
approaching the agency likely to give a favourable rating), and evidence of delayed
downgrades (as seen in IL&FS, where a AAA rating was cut to D within months) —
undermining investor trust in ratings.


https://www.ixambee.com/online-course/sebi-grade-a-research

SEBI Research Phase Il Memory Based Paper 2026 '_Xﬂch E_E

https://www.ixambee.com/online-course/sebi-grade-a-research
5. Absence of a deep credit risk transfer market: India lacks a liquid Credit Default Swap

(CDS) market, so investors have limited tools to hedge or transfer credit risk on corporate
bonds, discouraging participation by risk-conscious investors.

6. Dominance of private placement over public issuance: The bulk of corporate bond
issuance happens via private placement to a limited set of qualified institutional buyers
rather than broad public offers, limiting transparency, retail access, and market width.

7. Regulatory-induced demand rigidity: Investment mandates restricting institutional
investors to high-rated paper suppress natural market-based demand for lower-rated bonds,
preventing the market from developing risk-based depth across the credit spectrum.

8. Weak market infrastructure: Limited repo-ability of corporate bonds, absence of robust
market-making, and fragmented trading platforms (compared to the G-sec market) further
constrain liquidity and depth.

(Reform measures such as SEBI's mandatory bond financing framework for large corporates,
RBI/SEBI's repo in corporate bonds, and steps toward CDS market development are attempts to
address these gaps.)

(c) Behavioural finance departs from the classical assumption of the fully rational "economic man"
and instead studies how psychological biases systematically influence investor judgment and
decision-making, often leading to sub-optimal outcomes. Three important concepts are discussed
below.

1. Regret (Regret Aversion Theory)

Regret theory holds that investors anticipate the emotional pain of having made a wrong decision
and structure their behaviour to avoid that anticipated regret, rather than to maximise expected
returns objectively. This bias operates in two directions:

« Regret of commission — pain from an action taken that turned out badly (e.g., buying a
stock that then fell).

« Regret of omission — pain from failing to act when action would have been beneficial
(e.g., not buying a stock that then rallied).

Because regret of commission is typically felt more acutely than regret of omission, investors
develop biased behaviour patterns such as the disposition effect — the tendency to sell winning
stocks too early (to "lock in" the good decision and the pleasant feeling of being right) while holding
on to losing stocks far too long (to avoid the pain of admitting the original decision was wrong).

Example: An investor buys a stock at 500, which subsequently falls to ¥350. Despite deteriorating
fundamentals suggesting an exit, the investor continues to hold, reasoning "I'll sell once it comes
back to 500," purely to avoid the regret of realising a loss — even though this is financially
irrational, since the 500 purchase price is a "sunk" reference point irrelevant to the stock's future
prospects.

6
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2. Cognitive Dissonance

Cognitive dissonance refers to the psychological discomfort experienced when an individual holds
two conflicting beliefs simultaneously, or when new information contradicts a decision already
taken. To reduce this discomfort, individuals do not necessarily revise their original belief rationally;
instead, they often engage in selective perception — seeking out confirming information,
downplaying or rationalising disconfirming evidence, and avoiding a full reassessment of their
original decision. In investing, this manifests as confirmation bias.

Example: An investor who purchased shares of a company based on a strong "growth story"
continues to actively follow only positive news, bullish analyst reports, and optimistic management
commentary about the company. When a credible analyst downgrades the stock or flags a
governance concern, the investor dismisses this as "media noise" or "an isolated, biased opinion"
rather than objectively re-evaluating the investment thesis — thereby resolving the discomfort of
conflicting information by rejecting it rather than by revising the decision.

3. Anchoring

Anchoring is the cognitive bias whereby individuals rely too heavily on an initial piece of
information (the "anchor") — such as a purchase price, a recent high/low, or an initial estimate —
as a reference point for subsequent judgments and decisions, even when that reference point has
no logical bearing on the asset's current or future value. Once an anchor is set, individuals tend to
make only small, insufficient adjustments away from it, a phenomenon also called "anchoring and
adjustment"” bias.

Example: An investor who bought a stock at its 52-week high of 1,000 continues to mentally
benchmark the stock's "fair value" against that 21,000 figure long after fundamentals have
changed, refusing to sell even at ¥700 despite worsening prospects, believing the stock is "cheap"
relative to its old high — when in reality the ¥1,000 anchor bears no relationship to the company's
current intrinsic value. Similarly, analysts sometimes anchor future earnings forecasts too closely
to the previous year's numbers, making insufficient adjustment for genuinely changed business
conditions.

Interlinkage: These three biases often reinforce one another in practice — an anchored reference
price fuels regret aversion (refusal to sell below the anchor), while cognitive dissonance helps
investors justify continuing to hold a poor investment by selectively filtering information.
Recognising these biases is central to behavioural finance's critique of the Efficient Market
Hypothesis, and has practical relevance for SEBI's investor-protection and financial literacy
initiatives.

Q2. (25 marks)

(a) Discuss the three forms of market efficiency under the Efficient Market Hypothesis (EMH),
stating the informational assumption underlying each. [8]
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(b) How is the weak form of market efficiency empirically tested? Discuss at least two statistical

tests used for this purpose. [8]

(c) Discuss the significance of Clearing Corporations in mitigating counterparty and settlement
risk in the Indian securities market ecosystem. [9]

Answer:

(a) The Efficient Market Hypothesis, propounded by Eugene Fama, states that security prices at
any point in time fully and instantaneously reflect all available information, so that no investor can
consistently earn abnormal (risk-adjusted) returns by exploiting that information. The hypothesis is
classified into three forms, distinguished by the information set assumed to be already
incorporated into prices.

1. Weak Form of Efficiency

Informational assumption: Current security prices fully reflect all historical price and
volumel/trading data.

Under this form, since all past price patterns, trends, and trading volumes are already impounded
in the current price, no investor can earn abnormal returns by analysing historical price
movements. This directly implies that technical analysis — which relies on chart patterns, moving
averages, and past price trends to forecast future prices — is rendered futile in a weak-form
efficient market, since past prices carry no additional predictive power beyond what is already
reflected. Prices are said to follow a "random walk," where successive price changes are
independent of past changes.

2. Semi-Strong Form of Efficiency

Informational assumption: Current prices reflect all publicly available information, including
historical prices as well as publicly disclosed information such as annual reports, earnings
announcements, dividend declarations, stock splits, macroeconomic data, and regulatory/policy
announcements.

Since all public information is already reflected in prices the instant it is released, fundamental
analysis — which uses publicly available financial statements and economic data to identify
mispriced securities — cannot generate consistent abnormal returns either. Prices adjust rapidly
and without bias to new public information, so an investor reacting to already-published news is
too late to profit from it.

3. Strong Form of Efficiency

Informational assumption: Current prices reflect all information, public as well as
private/insider information.

This is the most stringent form: even privileged information known only to insiders (company
management, promoters) is assumed to be already reflected in prices. Under strong-form
efficiency, not even insider trading could generate abnormal returns, since prices would

8
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instantaneously adjust to any information regardless of its source. In practice, this form does not

hold in most real markets — insiders can and do earn abnormal profits using non-public
information, which is precisely why regulators like SEBI prohibit insider trading (SEBI (Prohibition
of Insider Trading) Regulations, 2015) — confirming that markets are not strong-form efficient.

Summary Table

Form Information Reflected Analysis Rendered Ineffective

Weak Past prices & volumes Technical analysis

Semi-strong||/All public information (incl. past prices)|Fundamental analysis

Strong All information, public + private Insider trading advantage

(Empirical consensus generally supports weak-form and, to a considerable extent, semi-strong-
form efficiency in developed markets, while strong-form efficiency is largely rejected — a finding
that underpins the regulatory rationale for insider trading laws and mandatory disclosure norms.)

(b) Since weak-form efficiency asserts that current prices fully reflect all historical price and volume
information, testing it essentially involves examining whether future price changes are
statistically independent of past price changes — i.e., whether successive returns follow a
random walk with no exploitable pattern. If such patterns are found to be statistically significant
and economically exploitable (net of transaction costs), weak-form efficiency is rejected.

Broad Categories of Tests

Weak-form tests are generally grouped into (i) statistical tests of return independence, and (ii) tests
of specific technical trading rules (filter rules). Two major statistical tests are discussed below.

1. Serial Correlation (Autocorrelation) Test

This test examines whether successive price changes (returns) are correlated with each other over
time — i.e., whether today's return is correlated with returns on previous days (lag 1, lag 2, etc.).

« A correlation coefficient significantly different from zero would indicate that past returns help
predict future returns, violating weak-form efficiency.

« A coefficient close to zero indicates that returns are serially independent, consistent with the
random walk hypothesis.

o Positive autocorrelation would suggest price momentum (trending behaviour), while
negative autocorrelation would suggest mean-reversion — both of which, if statistically
and economically significant, would allow technical traders to earn abnormal profits, thereby
violating weak-form efficiency.

o Empirical studies typically test this using the Ljung-Box Q-statistic to jointly test whether a
group of autocorrelations differs significantly from zero.
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2. Runs Test

The runs test is a non-parametric test that examines the randomness of price movements without
assuming any particular distribution of returns.

« A'"run"is defined as a sequence of consecutive price changes of the same sign (e.g., a
string of consecutive "+" changes, or consecutive "-" changes).

o Under the random walk hypothesis, the actual number of runs observed in a price series
should not differ significantly from the number of runs statistically expected in a purely
random series of the same length and same proportion of +/- changes.

« If the actual number of runs is significantly fewer than expected, it suggests positive
correlation/trending (prices moving in the same direction for extended stretches) — implying
predictability.

« If the actual number of runs is significantly greater than expected, it suggests negative
correlation/frequent reversals — again implying a pattern rather than randomness.

o The test statistic is compared against a standard normal (Z) distribution to determine
statistical significance.

Other Tests (may be cited briefly for completeness):

o Filter Rule Tests: Simulate a trading rule (e.g., "buy when price rises x% from a recent low,
sell when it falls x% from a recent high") and test whether it generates returns superior to a
buy-and-hold strategy after accounting for transaction costs.

o Unit Root Tests (e.g., Augmented Dickey-Fuller test): Test whether a price series follows
a random walk (contains a unit root) as opposed to being a stationary, mean-reverting
series.

Interpretation: If serial correlation is statistically insignificant, and the number of runs matches the
expected random-walk pattern, weak-form efficiency is supported — implying technical analysis
cannot yield abnormal risk-adjusted returns. Indian empirical studies on indices such as the Nifty
and Sensex have generally found mixed evidence, with some periods showing weak-form
efficiency and others revealing exploitable anomalies, especially in less-liquid mid-cap and small-
cap segments.

(c) In any securities transaction, a time gap exists between trade execution and final settlement
(payment of funds against delivery of securities), during which either counterparty could default —
this is counterparty risk. Additionally, mismatches, delays, or failures in the exchange of funds
and securities constitute settlement risk. Clearing Corporations (such as the National Securities
Clearing Corporation Limited - NSCCL, Indian Clearing Corporation Limited - ICCL, and the
Clearing Corporation of India Limited - CCIL for the debt/forex/money markets) are institutions
specifically designed to mitigate these risks and ensure the integrity of the settlement process.

Mechanisms and Significance
10
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1. Novation and Central Counterparty (CCP) Function

The Clearing Corporation interposes itself as a legal counterparty to both the buyer and the seller
through a process called novation — the original contract between buyer and seller is replaced by
two new contracts: one between the buyer and the CCP, and another between the seller and the
CCP. This means each trading member faces only the Clearing Corporation as counterparty, not
the original, potentially unknown trading counterparty. This eliminates bilateral counterparty risk
and substitutes it with the much stronger credit standing of the CCP itself, which is designed with
robust risk-management safeguards.

2. Novation — Guaranteed Settlement

Because the Clearing Corporation becomes the counterparty to every trade, it guarantees
settlement to both sides even if the original buyer or seller defaults. This "settlement guarantee" is
the single most important function in eliminating counterparty risk and gives market participants
confidence to trade with anonymous counterparties on an exchange, which is essential for market
liquidity and depth.

3. Multilateral Netting

Rather than settling every individual trade gross, the Clearing Corporation nets all purchases and
sales by each member across the day into a single net obligation (of funds and securities). This
drastically reduces the volume and value of actual fund/security movements required, lowering
operational risk, liquidity requirements, and the probability of settlement failure.

4. Margining System

Clearing Corporations mandate members to post margins — initial margin, mark-to-market (MTM)
margin, and extreme loss margin — calculated typically through risk-based models like SPAN
(Standard Portfolio Analysis of Risk). These margins act as a financial buffer, ensuring that if a
member defaults, the Clearing Corporation can use the defaulter's margin to cover losses without
disrupting the broader market.

5. Settlement Guarantee Fund (SGF) / Core Settlement Guarantee Fund (Core SGF)

As mandated by SEBI, each Clearing Corporation maintains a Core SGF, funded by contributions
from the Clearing Corporation itself, clearing members, and the stock exchange, following a
"defaulter pays first" risk waterfall approach. In the event a defaulting member's margins are
insufficient to cover losses, the SGF corpus is used, ensuring settlement is completed for non-
defaulting members without any market-wide disruption — thereby containing systemic/contagion
risk.

6. Default Waterfall and Risk Management Framework

SEBI mandates a structured "default waterfall" — the sequence in which resources are utilised in
case of a member default (defaulter's margins — defaulter's SGF contribution — Clearing
Corporation's own capital — SGF contributions of non-defaulting members, etc.), ensuring
predictable, transparent, and adequately capitalised risk absorption.

11
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7. Delivery versus Payment (DvP) Mechanism

Clearing Corporations, working with depositories (NSDL/CDSL) and clearing banks, ensure
settlement occurs on a DvP basis — securities and funds are transferred simultaneously —
eliminating the risk that one leg of the transaction is completed without the other (i.e., eliminating
settlement/Herstatt-type risk).

8. Stress Testing and Contingency Planning

Clearing Corporations conduct periodic stress tests to evaluate whether the SGF corpus is
adequate to withstand extreme but plausible market scenarios (e.g., simultaneous default by the
largest members under extreme volatility), and adjust margin/fund requirements accordingly — a
critical systemic risk safeguard reinforced by SEBI regulations post the 2008 global financial crisis.

9. Reduction of Systemic Risk

By absorbing and centralising counterparty risk, imposing robust margining, and maintaining
default funds, Clearing Corporations prevent the failure of a single participant from cascading into
a broader market crisis — a role that became particularly significant globally after the 2008 crisis
highlighted the dangers of opaque, bilateral OTC exposures (leading to global regulatory emphasis
on CCP-based clearing, including in India for repo, CDS, and other OTC derivative segments via
CCIL).

Conclusion: Clearing Corporations are thus the backbone of post-trade risk management in
India's securities market ecosystem — through novation, netting, margining, guarantee funds, and
DvP settlement, they transform an inherently risky bilateral trading environment into one where
trade and settlement integrity is assured, thereby fostering investor confidence, market liquidity,
and overall financial stability.

Q3. (25 marks)

(a) Differentiate between forward contracts, futures contracts, and options, highlighting the key
structural and risk differences among them. [8]

(b) An Indian exporter expects to receive USD 1,000,000 in three months. The current spot rate
is ¥83.20/USD, and the 3-month forward rate quoted by the bank is ¥83.65/USD. Explain how
the exporter can hedge using a forward contract, and calculate the rupee amount received
under (i) the hedged scenario and (ii) an unhedged scenario if the spot rate on settlement turns
out to be ¥82.50/USD. [9]

(c) Distinguish between speculation and arbitrage, with an example of each drawn from the
currency futures market. [8]

12
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Answer:

(a) All three are derivative instruments whose value is derived from an underlying asset, but they
differ fundamentally in structure, standardisation, obligation, and risk profile.

1. Forward Contracts

A forward contract is a customised, bilateral (OTC) agreement between two parties to buy/sell a
specified asset at a predetermined price on a specified future date. Both parties are obligated to
honour the contract on maturity — there is no option to walk away.

2. Futures Contracts

A futures contract is essentially a standardised version of a forward contract, traded on a
recognised exchange, wherein both parties are similarly obligated to transact at the agreed price
on the settlement date.

3. Options Contracts

An option gives the buyer (holder) the right, but not the obligation, to buy (call option) or sell
(put option) the underlying asset at a predetermined strike price on or before expiry, in exchange
for paying a non-refundable premium to the seller (writer). The option writer, however, has an
obligation to perform if the buyer exercises the option.

Key Structural and Risk Differences

Basis Forward Futures Options
Market OTC, bilaterally Exchange-traded, Exchange-traded (or
negotiated standardised OTC)

Customised (quantity,
Standardisation ||quality, maturity
negotiable)

Standardised contract ||Standardised strike prices
size, expiry, underlying [j[and expiries

Buyer has a right (no
obligation); seller/writer is
obligated

Both parties obligated to |Both parties obligated to

Obligation perform perform

Minimal — Clearing
Corporation acts as
central counterparty
(novation) and
guarantees settlement

High — no intermediary
Counterparty guarantee; direct

risk exposure to counterparty
default

Minimal for buyer (CCP-
guaranteed on
exchange); writer faces
margin obligations

- : . Buyer pays upfront
Margining/Mark- |[Not applicable — no daily Daily mark-to-market preymiuen )Eno Fr)nargin)'

to-Market settlement (MTM) settlement; writer must post margins

13
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held to expiry or reversed
with the same
counterparty

trading and
standardisation

Basis Forward Futures Options
margins required from
both parties
Low — cannot easily be High — can be squared
closed out before . . .
maturity: must often be off any time before High, subject to
Liquidity Y expiry due to exchange ||strike/expiry combination

traded

Upfront cost

None (contract itself
typically has zero initial
value)

None (only margin,
which is refundable
collateral)

Premium paid by buyer to
writer (non-refundable)

Linear/symmetric — both

Linear/symmetric —

Asymmetric — buyer's
loss limited to premium

Risk trade-off

high credit risk

low credit risk

PrOf.ItILOSS potential gain and loss both potential gain and palfj, .prOf_It p(')ter'wtlallyl/
profile o K. unlimited; writer's gain
are unlimited loss are unlimited - :
limited to premium, loss
potentially unlimited
: : Cash-settled or .
Settlement Usually physmal delivery ohysically settled, Ca§h-settled or physmal
on maturity delivery, at exercise
exchange-regulated
Regulated by
Regulation Largely unrggulated/self- SEBIl/exchange; Regulated by
regulated (bilateral) transparent and SEBIl/exchange
standardised
Flexibility vs  |High flexibility in terms but|Lower flexibility but very [/ flexibility of payoff

(right, not obligation) but
premium cost

Forwards offer customisation at the cost of counterparty risk and illiquidity; futures standardise the
forward concept and virtually eliminate counterparty risk through exchange clearing and daily
margining; options uniquely provide asymmetric payoff — capping the buyer's downside to the
premium while preserving upside — making them fundamentally different in risk character from the
symmetric obligations of forwards and futures.

(b) Situation
14
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o Exporter expects to receive USD 1,000,000 in 3 months.

o Current spot rate: ¥83.20/USD
« 3-month forward rate quoted by bank: ¥83.65/USD

« The exporter faces the risk that the rupee may appreciate against the dollar over the next
three months, which would reduce the rupee value realised on converting the USD
receivable.

How the Exporter Can Hedge Using a Forward Contract

Since the exporter has a future USD inflow, the appropriate hedge is to sell USD forward (i.e.,
enter into a forward contract to sell USD 1,000,000 and receive INR) at the bank-quoted forward
rate of ¥83.65/USD, for value three months from now.

By doing so:

o The exporter locks in today the exchange rate at which the USD receivable will be
converted into INR, irrespective of where the spot rate actually settles in three months.

« This eliminates exchange rate uncertainty on the transaction and gives cash-flow certainty
for financial planning purposes.

« On the settlement date, the exporter delivers USD 1,000,000 to the bank under the forward
contract and receives INR at the pre-agreed rate of ¥83.65/USD, regardless of the
prevailing spot rate at that time.

« Note that the forward rate (¥83.65) is at a premium to the spot rate (¥83.20), reflecting the
interest rate differential between India and the US (as per Covered Interest Rate Parity) —
this premium works in the exporter's favour here.

(i) Hedged Scenario — Using the Forward Contract
Amount received = USD 1,000,000 x ¥83.65/USD
= ¥8,36,50,000 (¥8.365 crore)

This amount is fixed and certain, irrespective of what the spot rate turns out to be on the
settlement date.

(ii) Unhedged Scenario — If Spot Rate on Settlement = ¥82.50/USD

If the exporter does not hedge and simply converts the USD receivable at the spot rate prevailing
on the settlement date:

Amount received = USD 1,000,000 x ¥82.50/USD
= ¥8,25,00,000 (Z8.25 crore)

Comparison and Interpretation
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Scenario Rate Applied|Rupee Amount Received
Hedged (Forward Contract) %¥83.65/USD %8,36,50,000
Unhedged (Spot on settlement)| ¥82.50/USD 38,25,00,000
Benefit of Hedging — %¥11,50,000 higher

In this instance, the rupee appreciated from %¥83.20 to ¥82.50 over three months (i.e., fewer
rupees per dollar), which would have reduced the exporter's realisation had the receivable been
left unhedged. By hedging via the forward contract at ¥83.65/USD, the exporter not only avoided
this loss from rupee appreciation but also gained by locking in a rate higher than both the spot rate
at initiation (¥83.20) and the eventual settlement spot rate (382.50) — realising ¥11,50,000 more
than the unhedged alternative.

(c) Speculation and arbitrage both involve profit-seeking activity using derivatives, but they differ
fundamentally in the presence of risk, the source of profit, and the underlying market view.

Speculation: A speculator takes a deliberate, directional view on the future price movement of
an asset and takes a naked (uncovered) position — without any underlying exposure to hedge —
purely to profit from anticipated price changes. Speculation involves bearing risk voluntarily; both
potential profit and loss are open-ended.

Arbitrage: An arbitrageur exploits temporary price discrepancies for the same or economically
equivalent asset across different markets (or between spot and futures) by simultaneously buying
in the cheaper market and selling in the costlier market. Arbitrage seeks to lock in a risk-free
profit without taking on net market exposure, and the price discrepancy typically self-corrects
(converges) precisely because arbitrageurs act on it.

Key Differences

Basis Speculation Arbitrage
Market view Directional (bullish/bearish) No view on price direction needed
Risk Full market risk borne Risk-free/near risk-free

Simultaneous offsetting positions in two

Positions Single/net open position markets

Capital

. Margin capital at risk Often self-financing; profit is the spread itself
requirement

16
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Basis Speculation Arbitrage

Duration Ejfltlon held for a view to play Position closed quickly on convergence

Effect on market Add§ !qu|d|ty, can increase Improves price efficiency/alignment across
volatility markets

Example of Speculation in the Currency Futures Market

Suppose USD/INR futures on the NSE currently trade at *¥83.80 for the near-month contract. A
speculator, believing the rupee will weaken further due to rising crude oil prices and Fll outflows,
buys (goes long) USD/INR futures at ¥83.80 without holding any underlying dollar exposure. If
the rupee indeed depreciates and the futures price rises to ¥84.50 before expiry, the speculator
squares off the position and books a profit of 0.70 per USD (per unit of contract size). However, if
the rupee instead strengthens to ¥83.20, the speculator incurs a loss — the speculator bears full,
unhedged directional risk based purely on a market view.

Example of Arbitrage in the Currency Futures Market

Suppose the USD/INR spot rate is ¥83.20, and using the Covered Interest Rate Parity relationship
(based on the interest rate differential between India and the US), the theoretically fair 3-month
futures price should be %83.65. If the actual quoted 3-month USD/INR futures price on the
exchange is instead ¥84.00 — i.e., overpriced relative to fair value — an arbitrageur would
simultaneously:

« Borrow INR, convert to USD at the spot rate (383.20) and invest the USD at the prevailing
US interest rate, while

o Selling USD/INR futures at the overpriced %84.00.

At maturity, the arbitrageur delivers the USD (accumulated with interest) against the futures
contract at 84.00, repays the INR loan (with interest), and pockets the difference as a risk-free
profit, since both legs of the transaction were locked in simultaneously with no net exposure to
future rate movements. This buying/selling pressure would itself push the futures price back
toward its fair value of ¥83.65, illustrating how arbitrage activity restores price alignment across
markets.

Q4. (25 marks)

(a) Distinguish between the primary market and the secondary market, and explain the role
each plays in capital formation. [8]

(b) Explain the role of Depositories (NSDL/CDSL) in dematerialisation of securities and in
reducing settlement risk in the Indian market. [8]

(c) Discuss the structure and regulatory framework governing Mutual Funds in India,

highlighting the key investor-protection measures introduced by SEBI. [9]
17
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Answer:

(a) The securities market is broadly divided into the primary market and the secondary market,
both playing distinct but complementary roles in the capital formation process.

Primary Market

The primary market (also called the "new issue market") is where securities are issued for the
first time by companies, government, or other entities directly to investors, to raise fresh capital.
Instruments issued here include Initial Public Offers (IPOs), Follow-on Public Offers (FPOs), rights
issues, preferential allotments, and private placements.

« Direct transfer of funds: Money flows directly from investors to the issuing entity, making
this the market where actual capital formation (fresh funds for business expansion, project
financing, or debt repayment) takes place.

« Price determination: Prices are typically fixed by the issuer/merchant banker (fixed price
method) or discovered through book-building (price-band based bidding), rather than
through continuous market-driven trading.

o No physical trading venue: Primary issues are managed by merchant bankers/lead
managers, with SEBI regulating disclosure requirements (through the SEBI ICDR
Regulations) to protect investors via the prospectus/offer document.

« One-time event per issue: Each issue is a distinct, time-bound event (e.g., an IPO open
for 3-5 days).

Secondary Market

The secondary market is where previously issued securities are bought and sold among
investors, through recognised stock exchanges (NSE, BSE) or OTC platforms, after the initial
issuance in the primary market.

e No direct flow of funds to the issuer: Trading merely transfers ownership of existing
securities between investors; the company does not receive fresh capital from secondary
market trades (except in specific cases like buybacks).

« Continuous price discovery: Prices are determined continuously through the interaction
of demand and supply (order-matching mechanisms), reflecting real-time market sentiment,
fundamentals, and information flow.

« Provides liquidity and exit: Investors can convert securities into cash at any time by
selling on the exchange, without needing to wait for the security's maturity or approach the
issuer.

« Regulated exchange trading: Governed by SEBI, exchanges, clearing corporations, and
depositories, ensuring transparent, fair, and orderly trading with robust settlement
mechanisms (T+1 in India currently).

18
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Role in Capital Formation — How They Complement Each Other

1. Primary market as the direct source of capital formation: It is only through primary
issuances that companies and the government actually raise fresh long-term capital for
productive investment — infrastructure, capacity expansion, working capital, or public
projects.

2. Secondary market enables liquidity, which supports the primary market: Investors are
willing to subscribe to primary issues only because they know a liquid secondary market
exists where they can exit their investment when needed. Without secondary market
liquidity, primary market issuances would be far less attractive, since capital would
otherwise be locked in indefinitely.

3. Price discovery in the secondary market benefits primary issuance: Continuous
secondary market pricing helps in valuing future primary issues (e.g., FPO pricing, rights
issue pricing) more accurately, reducing information asymmetry between issuers and
investors.

4. Signalling and confidence effect: A well-functioning, transparent secondary market
strengthens overall investor confidence in the securities market ecosystem, indirectly
encouraging greater participation in the primary market as well.

5. Facilitates efficient capital allocation: Secondary market price signals (based on ongoing
performance, earnings, and information flow) guide the allocation of fresh capital in future
primary issuances toward better-performing, more efficient companies/sectors.

Conclusion: The primary market performs the core function of capital formation by channelling
household/institutional savings into productive investment, while the secondary market provides
the liquidity, price discovery, and investor confidence that make such capital formation sustainable
and attractive in the first place — the two markets are thus interdependent components of a single
capital-raising ecosystem.

(b) Prior to the mid-1990s, Indian securities markets operated on a physical share certificate
system, which suffered from serious problems — bad deliveries, forged/fake certificates, thefft,
mutilation, delays in transfer, and high paperwork costs. To address this, the Depositories Act,
1996 enabled the creation of depositories — NSDL (National Securities Depository Limited)
and CDSL (Central Depository Services Limited) — which hold securities in electronic
(dematerialised) form on behalf of investors, functioning similarly to how a bank holds money on
behalf of depositors.

Role in Dematerialisation of Securities

1. Conversion of physical securities into electronic form: Investors surrender physical
share certificates through a Depository Participant (DP — brokers/banks acting as agents of
NSDL/CDSL), and the depository credits an equivalent number of securities in
dematerialised (electronic) form into the investor's demat account, extinguishing the

physical certificates.
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2.

Elimination of paper-based risks: Dematerialisation eliminates risks inherent to physical
certificates — theft, forgery, loss in transit, mutilation, duplication, and fraudulent transfers
— since ownership now exists purely as an electronic book entry.

Faster and simpler transfer of ownership: Transfer of securities occurs merely through
electronic debit/credit instructions between demat accounts, eliminating the earlier
cumbersome process of physical endorsement, submission to the company's registrar, and
manual transfer, which often took weeks.

Corporate action processing: Depositories facilitate seamless corporate actions —
dividends, bonus issues, stock splits, rights issues — by directly crediting entitlements
electronically to shareholders' demat accounts based on records maintained with them,
improving accuracy and speed.

Reduced transaction costs: Elimination of stamp duty on transfer (applicable to physical
shares) and reduced paperwork substantially lowers the cost of transacting in securities.

Universal/mandatory dematerialisation: SEBI has progressively mandated trading and
settlement only in demat form for virtually all listed securities, making depositories central
and indispensable infrastructure institutions in the Indian securities market.

Role in Reducing Settlement Risk

20

1.

Enabling Delivery versus Payment (DvP): Depositories work in tandem with Clearing
Corporations and clearing banks to ensure securities and funds move simultaneously on
settlement day, eliminating the risk of one leg of a transaction completing without the other.

Shortened settlement cycles: Electronic holding and transfer enabled India to move from
a T+5 settlement cycle historically to T+1 currently (among the fastest globally), drastically
reducing the time window during which counterparty/settlement risk exists.

Elimination of bad deliveries: Since ownership records are maintained centrally and
electronically, there is no possibility of "bad delivery" (mismatched signatures, torn
certificates, fake certificates) that used to cause settlement failures and disputes in the
physical regime.

Accurate and real-time ownership records: Depositories maintain real-time, tamper-proof
electronic records of ownership, eliminating disputes over genuine ownership and enabling
instant verification during settlement, KYC, and pledge/lien creation (e.g., margin pledging).

Facilitating pledging and margin funding without physical risk: Investors can
electronically pledge securities held in demat form as collateral for loans/margin trading,
with the pledgel/lien electronically marked and monitored by the depository, without any
transfer of physical possession — reducing operational risk in such transactions.

Systemic risk reduction: By centralising and digitising the entire securities-holding and
transfer infrastructure, depositories reduce the possibility of large-scale settlement failures
or fraud that could otherwise destabilise the broader market, thereby strengthening overall
financial system stability.
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7. Two-depository competitive structure: The presence of both NSDL and CDSL, along

with interoperability between them, avoids a single point of failure while fostering service
competition and lower costs for investors.

Conclusion: By digitising the entire lifecycle of securities holding and transfer, and by working
closely with clearing corporations to enable near-instantaneous, guaranteed DvP settlement,
NSDL and CDSL have been foundational to transforming India's securities market from a paper-
based, high-risk system into one of the most efficient and low-risk settlement infrastructures
globally.

(c) A mutual fund is a professionally managed investment vehicle that pools money from numerous
investors and invests it in a diversified portfolio of securities (equity, debt, money market
instruments, etc.), with the resultant gains/losses passed on to investors in proportion to their
holding (units), typically represented by the Net Asset Value (NAV).

Structure of Mutual Funds in India (Three-Tier Structure)

Mutual funds in India are governed by the SEBI (Mutual Funds) Regulations, 1996, and are
structured as a trust, comprising three distinct constituents to ensure separation of ownership,
management, and custody — a key structural safeguard:

1. Sponsor: The entity that establishes the mutual fund, typically a bank, financial institution,
or corporate body, which contributes the initial capital and appoints the trustees. The
sponsor must satisfy SEBI's eligibility criteria regarding financial soundness, track record,
and net worth.

2. Trust and Trustees: The mutual fund itself is constituted as a trust under the Indian Trusts
Act, 1882, with the Trustees (or a Trustee Company) holding the fund's assets in a
fiduciary capacity for the benefit of unit-holders. Trustees are responsible for
overseeing the Asset Management Company's functioning and ensuring compliance with
SEBI regulations and the trust deed — at least two-thirds of the trustees must be
independent, i.e., unrelated to the sponsor, ensuring an in-built check on the fund manager.

3. Asset Management Company (AMC): Appointed by the trustees, the AMC is responsible
for the day-to-day investment management of the fund's schemes — portfolio
construction, buy/sell decisions, and scheme administration — in accordance with SEBI
regulations and the scheme's stated investment objective. At least 50% of AMC directors
must be independent directors.

4. Custodian: An SEBI-registered custodian, independent of the AMC, holds the mutual
fund's securities and assets in safekeeping, further separating asset custody from
investment decision-making.

5. Registrar and Transfer Agent (RTA): Handles unit-holder records, applications,
redemptions, and investor servicing.
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This structural separation (sponsor — trustee — AMC — custodian) is itself a fundamental
investor-protection mechanism, since no single entity has unchecked control over investors'
money.

Regulatory Framework

SEBI (Mutual Funds) Regulations, 1996 is the principal regulatory framework,
supplemented by periodic circulars covering categorisation of schemes, expense ratios,
disclosure norms, and risk management.

AMFI (Association of Mutual Funds in India), though a self-regulatory industry body
rather than a statutory regulator, works alongside SEBI to promote ethical practices,
investor awareness, and standardisation (e.g., Riskometer, certification of distributors).

Key Investor-Protection Measures Introduced by SEBI

22

1.

Scheme categorisation and rationalisation (2017-18): SEBI mandated standard
categorisation of mutual fund schemes (Equity, Debt, Hybrid, Solution-oriented, Others) with
clearly defined characteristics for each category, and restricted AMCs to operating only one
scheme per category (with limited exceptions) — preventing product proliferation and
investor confusion.

Total Expense Ratio (TER) caps: SEBI prescribes a slab-based ceiling on the total
expenses (including management fees, distribution costs) that can be charged to a scheme,
ensuring costs remain reasonable and directly benefiting investor returns; TER slabs are
also linked to AUM size to pass on economies of scale to investors.

Riskometer and product labelling: Mandatory disclosure of a scheme's risk level (from
"Low" to "Very High") through a visual Riskometer, along with standardised scheme
information documents (SID, KIM), enabling investors to make informed choices
commensurate with their risk appetite.

Stricter valuation and NAYV disclosure norms: Daily NAV disclosure, standardised
valuation methodologies (especially for debt securities, post the IL&FS and Franklin
Templeton episodes), and side-pocketing mechanisms (segregating troubled/illiquid debt
exposures) to ensure fair treatment of both exiting and remaining investors.

Investor grievance redressal and SCORES platform: Mutual funds are required to
redress investor complaints within stipulated timelines, with escalation available through
SEBI's SCORES portal.

Restrictions on related-party transactions and mis-selling: Regulations around
commission disclosure, suitability assessments, and a ban on upfront commissions (moving
to trail-based commissions) to curb distributor-driven mis-selling.

Independent trustees and AMC directors: As noted, mandatory independence
requirements at both the trustee and AMC board level act as an internal check-and-balance
mechanism protecting unit-holder interests from sponsor-driven conflicts of interest.
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8. Stress testing of liquid/debt schemes: Mandatory periodic stress testing and liquidity risk

management frameworks for debt and liquid schemes, to ensure schemes can meet
redemption pressures without disproportionately harming remaining investors.

9. Colour-coded and simplified disclosure documents, standardised half-yearly portfolio
disclosures, and mandatory disclosure of AMC's own investment ("skin in the game") in
high-risk schemes by fund managers, aligning manager incentives with investor interests.

Conclusion: Through a structurally segregated framework (sponsor-trustee-AMC-custodian)
combined with continuously evolving SEBI regulations on categorisation, expenses, valuation,
disclosure, and governance, India's mutual fund industry has progressively strengthened investor
protection while balancing this with the objective of promoting mutual funds as an accessible
avenue for retail participation in capital markets.
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SECTION B — ECONOMICS
(Attempt any 2 of the following 4 questions. Each question carries 12.5 marks.)
Q1. (12.5 marks)

(a) The 16th Finance Commission has submitted its recommendations on tax devolution and
grants-in-aid. Critically examine the likely impact of its recommendations on vertical and
horizontal devolution between the Centre and the States. [4]

(b) Trace briefly the evolution of capital markets in India since liberalisation, and discuss at
least two recent steps taken by SEBI to further their development. [4]

(c) Using the money-multiplier framework, explain how growing digital payments penetration
(UPI, IMPS, etc.) affects the currency-deposit ratio and, consequently, the money multiplier in
the Indian economy. [4.5]

Answer:

(a) Vertical Devolution: The 16th FC (Chair: Arvind Panagariya), whose report covering 2026-31
was tabled in Parliament on 1 February 2026, has retained the states' share in the divisible
pool at 41%, unchanged from the 15th FC. While this preserves stability in Centre-State transfers,
it disappoints states' demand for a higher share, especially since the rising share of cesses and
surcharges (outside the divisible pool) means the effective share of states in gross Central tax
revenue remains well below the headline 41% — a structural vertical imbalance that persists
uncorrected.

Horizontal Devolution: The distribution formula among states has been recalibrated — Income
Distance (42.5%) remains the dominant equity-driving criterion, Population (17.5%),
Demographic Performance, Area, and Forest & Ecology (10% each) continue, while the "Tax
and Fiscal Effort" criterion has been dropped and replaced by a new 10% weight for
"Contribution to GDP."

Critical Examination:

« Retaining Income Distance as the largest weight continues to favour poorer, lower-income
states (equity objective), but the new GDP-contribution criterion rewards economically
larger, richer states (efficiency objective) — creating an inherent tension, and partially
offsetting the equalisation intent.

« Dropping "tax effort" removes an incentive that rewarded fiscally disciplined states, which
may weaken accountability.

« Discontinuation of revenue-deficit and state-specific grants, combined with conditionalities
attached to local-body grants (audited accounts, timely SFC constitution), signals a shift
from entitlement-based to compliance/performance-based fiscal federalism —
improving transparency but reducing unconditional fiscal space for weaker states.
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Overall, the recommendations balance continuity (41% vertical share) with incremental
horizontal reform, though the persistent cess/surcharge issue means genuine vertical fiscal
imbalance remains inadequately addressed.

(b) Brief Evolution Since 1991:

1.

Early 1990s: SEBI was granted statutory status (1992) following the Harshad Mehta scam,
replacing the discretionary Controller of Capital Issues regime with market-determined
pricing.

Mid-1990s: Introduction of screen-based trading (NSE, 1994), dematerialisation via
NSDL/CDSL (1996), and rolling settlement, replacing the opaque, paper-based badla
system.

2000s: Introduction of equity derivatives (2000), T+2 settlement, and increased FII/FPI
participation, deepening market liquidity.

2010s: Consolidation of mutual fund and AlF regulations, direct plans, and REITs/InvITs
introduced to widen investable asset classes.

2020s: Move to T+1 (and now T+0/instant settlement pilots), UPI-based ASBA for IPOs,
and rapid retail/demat account growth via fintech-driven access.

Two Recent SEBI Steps (2025-26):

1.

Relaxation of Minimum Public Shareholding/Offer (MPS/MPO) norms: For very large
companies (post-issue market cap above 1 trillion), SEBI has lowered the mandatory
public float/offer requirements and extended timelines for compliance — easing the path for
large, capital-intensive firms to list domestically rather than seek overseas listings.

Overhaul of Stock Broker Regulations, 2025 (replacing the 1992 framework) and June
2026 Board reforms — including revival of open-market buybacks, faster AlF launches,
simplified securities transmission for legal heirs, and a revised mutual fund expense
(Base/Total Expense Ratio) framework — collectively aimed at improving ease of doing
business, market infrastructure, and investor protection.

(c) Money Multiplier Framework

The money multiplier (m) links the monetary base (MO/reserve money) to the broad money supply

(M3):

25

_1+c
_c+r



https://www.ixambee.com/online-course/sebi-grade-a-research

SEBI Research Phase Il Memory Based Paper 2026 '_Xﬂch E_E

https://www.ixambee.com/online-course/sebi-grade-a-research

where ¢ = currency-deposit ratio (C/D) — the proportion of money the public chooses to hold as
currency relative to bank deposits — and r = reserve-deposit ratio (cash reserve requirements
plus banks' excess reserves).

Impact of Digital Payments Penetration (UPI, IMPS, etc.)

1. Reduces the currency-deposit ratio (c): As UPI, IMPS, and other digital rails make
transacting directly from bank deposits (savings/current accounts) as convenient as using
cash — for even small-value, everyday transactions like street vendors and auto-rickshaws
— the public's need to hold physical currency for transactional purposes falls. Money that
would earlier have been withdrawn and held as cash now remains within the banking
system as deposits, lowering c.

2. Effect on the Money Multiplier: Since m = (1+c)/(c+r), and c enters both numerator and
denominator, a fall in c increases the money multiplier, because the denominator (c+r)
falls proportionately more than the numerator (1+c) for typical (small) values of ¢ —
mathematically, om/dc is negative when r < 1 (which always holds), i.e., m rises as c falls.

3. Economic Intuition: A lower currency-deposit ratio means a larger fraction of any fresh
reserve injection stays within the banking system as deposits rather than leaking out as
currency holdings. This allows banks to create a larger multiple of credit/deposits through
repeated lending (the credit-creation process), for the same base money — hence a higher
multiplier and greater "monetary depth" of the economy.

4. Additional Channels:

o Financial inclusion effect: UPI/IMPS bring previously unbanked/cash-dependent
segments into the formal banking system, structurally and durably lowering ¢ over
time (evident in India's rising M3/MO ratio alongside UPI's exponential transaction
growth).

o Velocity effect: Faster digital settlement increases the velocity of deposit money,
indirectly supporting credit creation and monetary transmission, even though velocity
is analytically distinct from the multiplier itself.

o RBI's monetary control implication: A rising, less-stable multiplier makes reserve
money control a less precise instrument for targeting M3, requiring RBI to
increasingly rely on interest rate (repo-rate) based transmission (flexible inflation
targeting) rather than pure monetary-base targeting.

Conclusion: By shifting transactional preference away from physical cash toward bank deposits,
growing UPI/IMPS penetration structurally lowers India's currency-deposit ratio, thereby raising the
money multiplier and enhancing the efficiency of monetary transmission — a trend empirically
visible in India's declining currency-in-circulation-to-GDP ratio alongside explosive UPI transaction
volumes in recent years.

Q2. (12.5 marks)
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(a) Discuss the principal methods of estimating National Income, and the practical difficulties in
applying them in a developing economy such as India. [4]

(b) Explain the impact of the upswing and downswing phases of a business cycle on key
macroeconomic variables — investment, employment, credit growth, and inflation. [4]

(c) The Government of India has increasingly emphasised a Debt-to-GDP anchor over the
traditional fiscal deficit target. Critically evaluate the rationale for, and implications of, this shift.
[4.5]

Answer:

(a) Principal Methods of estimating National Income are:

1.

Product/Output Method: Sums the gross value added (value of output minus intermediate
consumption) across all producing sectors (agriculture, industry, services) to arrive at GDP
at market prices. Avoids double counting by using value addition rather than gross output.

Income Method: Sums all factor incomes generated in production — wages/compensation
of employees, rent, interest, and profits (operating surplus) — plus mixed income of self-
employed, across all sectors.

Expenditure Method: Sums final expenditure on goods and services — Private Final
Consumption Expenditure (PFCE), Government Final Consumption Expenditure (GFCE),
Gross Capital Formation (investment), and Net Exports (X-M).

All three methods are theoretically equivalent (Output = Income = Expenditure) and are used
complementarily by India's NSO (National Statistical Office) via the CSO methodology.

Practical Difficulties in a Developing Economy like India
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1.

Large unorganised/informal sector: A substantial share of output (agriculture, small
enterprises, household production) lies outside formal record-keeping, making value-
addition estimates heavily reliant on indirect estimation/benchmark surveys rather than
actual accounts.

Non-monetised transactions: Significant barter, subsistence farming, and household self-
consumption are not captured through market transactions, causing systematic
underestimation.

Data lags and quality of base surveys: Estimates rely on periodic surveys (Annual
Survey of Industries, Periodic Labour Force Survey, NSSO consumption surveys) which
may be infrequent, subject to sampling error, or based on dated base years.

Problem of double counting in the output method due to complex, layered intermediate
transactions, especially in services.

Under-reporting/tax evasion: Income under-declaration, particularly among the self-
employed and informal enterprises, biases the income method downward.
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6.

Difficulty valuing government/non-market services (defence, administration) at market
prices, often approximated at cost, which may not reflect true value addition.

Frequent revisions and base-year changes (e.g., 2011-12 base) complicate inter-
temporal comparability and provoke debates over GDP back-series estimation.

(b) Upswing (Expansion/Boom) Phase

1.

Investment: Rising business confidence, higher capacity utilisation, and optimistic profit
expectations drive firms to increase capital expenditure; the accelerator effect amplifies
investment growth as demand rises.

Employment: Expanding output raises labour demand, reducing unemployment and
pushing the economy toward (or beyond) full employment; wages tend to rise, especially in
tight labour markets.

Credit Growth: Banks expand lending amid rising collateral values and optimistic risk
assessment; credit growth typically outpaces GDP growth, sometimes fuelling asset-price
bubbles.

. Inflation: As aggregate demand approaches/exceeds productive capacity, demand-pull

inflationary pressures build; input costs (wages, raw materials) rise, and the output gap
turns positive.

Downswing (Contraction/Recession) Phase

1.

Investment: Falling demand and profit expectations, along with excess existing capacity,
cause firms to sharply cut back capital expenditure — often the most volatile component of
aggregate demand (accelerator effect works in reverse).

Employment: Output contraction leads to layoffs and rising unemployment; wage growth
stagnates or reverses, and labour force participation may decline (discouraged-worker
effect).

Credit Growth: Banks tighten lending standards amid rising NPAs and risk aversion ("credit
crunch"); borrowers also reduce credit demand, causing a sharp deceleration in credit
growth, which can deepen the downturn (financial accelerator).

. Inflation: Demand-pull pressures ease as the output gap turns negative; inflation typically

decelerates (disinflation), and in severe downturns, outright deflationary pressures may
emerge, alongside rising real debt burdens (debt-deflation).

Policy Implication: These cyclical patterns justify counter-cyclical macroeconomic policy —
monetary easing (rate cuts, liquidity infusion) and fiscal stimulus during downswings, and monetary
tightening/fiscal consolidation during upswings — to smoothen the amplitude of the cycle, which is
central to RBI's flexible inflation targeting and the government's counter-cyclical fiscal stance.
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(c) In the Union Budget 2025-26, the Government of India formally adopted the medium-term

debt-to-GDP ratio as its primary fiscal anchor, operationalised from FY 2026-27, replacing the
earlier rigid annual fiscal deficit target under the FRBM framework. The Centre's debt-GDP ratio,

estimated at around 57% (2024-25)/56% (2025-26), is targeted to be brought down to 50%1% by
March 2031, with the fiscal deficit path calibrated flexibly each year to remain consistent with this
debt trajectory rather than being fixed to a specific annual number.

Rationale for the Shift

1. Debt is a stock variable reflecting cumulative fiscal health, unlike the fiscal deficit (a
flow variable capturing only one year's imbalance) — making it a more comprehensive
indicator of long-term sustainability.

2. Greater operational flexibility during shocks: A fixed annual deficit ceiling forces pro-
cyclical tightening during downturns (e.g., pandemic-type shocks); a debt anchor allows the
deficit to temporarily rise during a shock without breaching the medium-term framework, as
long as the debt path remains on a declining trend.

3. Growth-debt dynamics: A declining debt ratio can be achieved partly through nominal
GDP growth (denominator effect) rather than only through expenditure compression,
allowing fiscal space for growth-enhancing capital expenditure.

4. Alignment with global best practice: Many advanced and emerging economies (EU's
Stability Pact reforms, IMF frameworks) have moved toward debt-anchored fiscal rules
rather than rigid annual deficit ceilings.

5. Improved transparency: The shift is explicitly linked to better disclosure of off-budget
borrowings, addressing past fiscal opacity concerns.

Critical Evaluation / Implications

1. Risk of reduced fiscal discipline: Without a hard annual ceiling, there is a risk that
governments could justify persistently higher deficits by citing favourable (sometimes
optimistic) growth assumptions, weakening year-to-year accountability.

2. Sensitivity to growth and interest-rate assumptions: The debt trajectory depends
critically on the interest rate—growth differential (r—g); if nominal GDP growth slows or
borrowing costs rise, the debt ratio could deteriorate rapidly despite unchanged deficit
behaviour, exposing the anchor's vulnerability to macro shocks.

3. General government vs Central government debt: Global rating agencies assess India
using combined (Centre + State) debt; the Centre's declared anchor covers only its own
debt, so unless states also adopt credible debt-to-GSDP glide paths, the aggregate fiscal
risk may remain understated.

4. Longer consolidation horizon: Achieving the FRBM Act's original 40% debt-GDP target
now appears far more distant, raising concerns among some analysts about a de facto
dilution of fiscal ambition, even as near-term flexibility improves.
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5. Positive for growth-oriented spending: By de-linking annual capex from a rigid deficit

ceiling, the anchor creates room for sustained infrastructure and capital investment, which
has counter-cyclical and long-term growth benefits.

6. Credibility depends on institutional commitment: The success of this shift hinges on
credible medium-term fiscal statements, consistent off-budget borrowing disclosure, and
parliamentary/CAG oversight — without which the debt anchor could become as easily
circumvented as deficit targets were in the past (e.g., via off-budget financing pre-2020).

Conclusion: The debt-to-GDP anchor represents a conceptually sound, more sustainability-
focused evolution of India's fiscal framework, offering flexibility to respond to shocks while
preserving a credible medium-term consolidation path; however, its success will depend on
transparent implementation, realistic growth assumptions, and extending the anchor meaningfully
to state finances.

Q3. (12.5 marks)

(a) Distinguish clearly between primary deficit, revenue deficit, and fiscal deficit, giving their
formulae and economic significance. [5]

(b) Critically analyse how the targets and provisions of the FRBM Act, 2003 (and its
subsequent amendments) have influenced the trajectory of these deficit indicators in India over
the last decade. [7.5]

Answer:

(a)

1. Revenue Deficit

Formula: Revenue Deficit = Revenue Expenditure — Revenue Receipts

Revenue receipts include tax and non-tax revenue (which do not create any liability or reduce any
asset), while revenue expenditure covers day-to-day operational spending (salaries, interest
payments, subsidies, pensions) that does not create any physical/financial asset.

Economic Significance: A revenue deficit indicates that the government is unable to meet even
its routine, consumption-type expenditure from its current income, and is therefore borrowing
merely to finance current consumption rather than asset creation. A persistently high revenue
deficit is considered fiscally unhealthy, as it implies borrowed funds are not contributing to future
income-generating capacity, and it also signals dissaving by the government, adversely affecting
the economy's overall saving-investment balance.

2. Fiscal Deficit

Formula: Fiscal Deficit = Total Expenditure — (Revenue Receipts + Non-Debt Capital Receipts)
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Where non-debt capital receipts include recovery of loans and proceeds from disinvestment (but

exclude borrowings). Equivalently, the fiscal deficit represents the total borrowing requirement of
the government in a given year.

Economic Significance: The fiscal deficit is the broadest and most widely tracked indicator of the
government's overall fiscal imbalance, since it captures the entire gap between total spending and
non-borrowed receipts. It directly measures the addition to public debt each year, has implications
for crowding out of private investment (via higher interest rates/bond yields), influences inflation
(if monetised) and the current account (via the twin-deficit hypothesis), and is the key variable
targeted under the FRBM Act (3% of GDP as the statutory benchmark).

3. Primary Deficit
Formula: Primary Deficit = Fiscal Deficit — Interest Payments

Economic Significance: The primary deficit isolates the government's current fiscal stance by
excluding interest payments, which are a legacy burden arising from past borrowings rather than
current policy choices. A high fiscal deficit accompanied by a low or negative primary deficit
(primary surplus) indicates that the fiscal imbalance is driven mainly by the debt-servicing burden
rather than current profligacy — an important distinction for assessing whether fiscal policy is
genuinely expansionary or merely inertial. A declining primary deficit is considered a positive sign
of improving underlying fiscal health and debt sustainability.

Interrelationship (Summary)

Indicator Captures Excludes
Revenue Shortfall in meeting current/consumption expenditure Capital expenditure and
Deficit from current income receipts
Fiscal Deficit | Total borrowing requirement (revenue + capital) — (broadest measure)
Primary Current-year fiscal imbalance, net of legacy interest

.. Interest payments
Deficit burden

Together, these three indicators provide a layered view of fiscal health: the fiscal deficit shows the
overall borrowing need, the revenue deficit shows the quality of that borrowing (consumption vs.
investment), and the primary deficit shows whether current policy — as opposed to past debt
legacy — is driving the imbalance.

(b) The FRBM Act, 2003 (effective July 2004) originally mandated eliminating the revenue deficit
and capping the fiscal deficit at 3% of GDP, with an annual minimum reduction requirement. As
targets were repeatedly missed and postponed, the NK Singh FRBM Review Committee (2016-
17) recommended shifting the primary anchor to a debt-to-GDP ratio (60% general government
— 40% Centre, 20% States), retaining 3% fiscal deficit only as an operational ceiling, along with a
bounded "escape clause™ permitting deviation of up to 0.5 percentage points of GDP under
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defined conditions (national security, calamities, structural reforms, or a sharp growth slowdown),
and a symmetric "buoyancy clause" for tightening when growth exceeds trend. These
recommendations were substantially incorporated via the Finance Act, 2018 amendment, which
also dropped the revenue deficit target altogether (replacing it with a non-binding "Effective
Revenue Deficit" concept) and set a fresh glide path targeting a 3% fiscal deficit by 2020-21.

Trajectory of Deficit Indicators and Influence of the FRBM Framework

32

1.

Pre-2018-19 — Gradual but incomplete consolidation: Fiscal deficit had fallen close to
the 3% mark by 2007-08, before the 2008 Global Financial Crisis prompted fiscal stimulus,
pushing it back up to around 6.5% (2009-10). A slow grinding consolidation through the
2010s brought it back down to 3.4% of GDP by 2018-19 — close to, though still above, the
statutory target — reflecting the FRBM Act's disciplining influence, albeit with repeated
target postponements (originally 2008-09, then 2015, then 2018, then 2020-21).

COVID-19 shock — Escape clause invoked: The pandemic triggered the steepest
deviation in the Act's history, with the fiscal deficit spiking to approximately 9.2% of GDP
in 2020-21 as revenue collapsed and emergency expenditure surged. This was explicitly
justified under the escape clause's "sharp decline in growth" provision built into the 2018
amendment, demonstrating that the NK Singh-inspired flexibility mechanism functioned as
intended during a genuine macroeconomic shock — a scenario the rigid pre-2018
framework would not have accommodated smoothly.

Post-COVID glide path — Steady consolidation: From the 9.2% peak, the fiscal deficit
has declined steadily and credibly — approximately 6.7% (2021-22), 6.4% (2022-23), 5.8%
(2023-24), moving toward 4.8% (2025-26) and a budgeted 4.4% (2026-27) — reflecting a
sustained six-year consolidation path, though still above the original 3% statutory target,
illustrating that de facto targets have been repeatedly recalibrated rather than strictly
enforced.

Revenue deficit — Structurally persistent: Despite the original Act's goal of eliminating
the revenue deficit entirely, this target was progressively diluted (extended, then replaced
by the "Effective Revenue Deficit" concept in 2012, and finally dropped from binding targets
in the 2018 amendment). Revenue deficit has remained persistently significant, reflecting
continued reliance on borrowing to finance committed revenue expenditure (subsidies,
interest payments, salaries) — indicating that the quality of fiscal consolidation has lagged
behind the quantity (i.e., the fiscal deficit numbers improved more than the revenue-capital
expenditure mix).

Primary deficit — Elevated interest burden: With debt-GDP ratio rising sharply post-
COVID (from below 50% pre-pandemic to around 57-58%), interest payments have
consumed a growing share of revenue expenditure, keeping the primary deficit persistently
positive and constraining the fiscal space available for productive capital expenditure —
underscoring the debt-servicing legacy burden the NK Singh committee sought to address
via its debt-anchor recommendation.
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6. Culmination — Shift to debt-GDP anchor (2025-26): Building further on the NK Singh

committee's core recommendation, the government formally adopted a medium-term debt-
to-GDP anchor (targeting 50%1% by 2031) from FY 2026-27 onward, replacing the rigid
annual fiscal deficit ceiling — representing the logical culmination of the flexibility-oriented
reforms initiated by the 2018 FRBM amendment, and directly addressing the escape-
clause-driven deviations witnessed during COVID-19.

Critical Assessment

Positive influence: The FRBM framework, particularly post-2018, has provided a credible,
if repeatedly recalibrated, anchor for fiscal discipline, and its escape clause proved
genuinely useful during the pandemic rather than being a mere loophole — the post-COVID
consolidation path has been broadly honoured.

Limitations: Frequent target postponements (2008—2015—2018—2020-21—now debt-
anchor) suggest the numerical targets have functioned more as aspirational benchmarks
than binding constraints; the revenue deficit target was effectively abandoned rather than
achieved; and the promised Fiscal Council (recommended by NK Singh for independent
oversight) has still not been institutionalised, weakening enforcement credibility.

Overall: The FRBM Act's evolution — from rigid annual targets, to an escape-clause-based
flexible framework (2018), to a debt-anchored medium-term approach (2025-26) — reflects
a maturing, more pragmatic Indian fiscal framework, but continued institutional gaps
(absence of a Fiscal Council, persistent revenue deficit, elevated debt-GDP ratio) indicate
that full fiscal consolidation as originally envisaged in 2003 remains a work in progress.

Q4. (12.5 marks)

(a) Explain the concept of the Balance of Payments (BoP) and its major components — the
current account, capital account, and financial account. [5]

(b) Discuss the role of the IMF and the World Bank in the international monetary system, with
particular reference to India's engagement with these institutions. [7.5]

Answer:

(a) The Balance of Payments (BoP) is a systematic statistical statement recording all economic
transactions between residents of a country and the rest of the world over a specific period
(usually a financial year), compiled in India by the RBI following the IMF's Balance of Payments
and International Investment Position Manual (BPM6). Since BoP follows the principle of double-
entry bookkeeping, every transaction generates a credit and a debit entry, meaning the BoP
always balances in an accounting sense (though individual sub-accounts can show surplus or
deficit).

Major Components

1. Current Account
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Records transactions relating to trade in goods and services, income flows, and unilateral transfers

— essentially transactions that do not create future repayment obligations.

« Merchandise trade (visible trade): Exports and imports of physical goods.

« Services (invisible trade): IT/software services, tourism, transportation, financial and
business services — a major and consistently positive component for India (notably
software/IT exports).

« Primary income: Investment income (interest, dividends, profits) and compensation of
employees.

e Secondary income (transfers): Unilateral transfers such as remittances from Indians
working abroad, gifts, and grants — India being the world's largest recipient of remittances.

Balance: Current Account Balance = (Exports — Imports of goods & services) + Net Income + Net
Transfers. India has typically run a Current Account Deficit (CAD), financed by capital/financial
account inflows.

2. Capital Account

Records transactions involving capital transfers and acquisition/disposal of non-produced,
non-financial assets — a narrow category under BPM6.

o Capital transfers such as debt forgiveness, migrants' transfers.

« Transactions in non-produced assets like patents, copyrights, trademarks, and rights to
natural resources.
Note: This is a comparatively small component in India's BoP and is often confused with the
(larger) financial account.

3. Financial Account

Records transactions involving cross-border financial assets and liabilities — essentially
capital flows that create future claims/obligations between residents and non-residents (this is what
was earlier termed the "capital account" under the older BPM5 framework, and is still often loosely
referred to as such in Indian policy discourse).

o Foreign Direct Investment (FDI): Long-term ownership stakes in Indian enterprises.

o Foreign Portfolio Investment (FPI): Investment in equities, debt securities without
management control — relatively volatile ("hot money").

« External Commercial Borrowings (ECBs) and loans.
« Banking capital and NRI deposits.

« Reserve assets: Changes in RBI's foreign exchange reserves, which act as the
balancing/financing item for the overall BoP.

Overall BoP Identity

Current Account Balance + Capital Account Balance + Financial Account Balance + Errors &
Omissions = 0 (with reserve changes as the balancing item)
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Significance: The BoP is a crucial macroeconomic indicator — a widening CAD financed by

volatile FPI flows (rather than stable FDI) signals external vulnerability, influences exchange rate
movements, and informs RBI's exchange rate management and monetary policy stance,
particularly relevant given India's historical dependence on oil imports and its need to attract stable
long-term capital.

(b) The IMF and World Bank were established in 1944 at the Bretton Woods Conference to rebuild
and stabilise the post-war international economic order — the IMF focused on
monetary/exchange-rate stability and short-term balance-of-payments support, while the
World Bank (IBRD, later joined by IDA, IFC, MIGA, ICSID under the World Bank Group) focused
on long-term development financing and poverty reduction.

Role of the IMF in the International Monetary System

1. Surveillance: The IMF conducts regular monitoring of members' macroeconomic and
financial policies (Article IV consultations), including India's, to identify risks to global and
domestic monetary/financial stability and provide policy recommendations.

2. Financial assistance (lender of last resort): Provides short/medium-term balance-of-
payments support to member countries facing external payment crises, typically through
standby arrangements or extended fund facilities, usually with attached policy conditionality.

3. Technical assistance and capacity building: Assists central banks and finance ministries
(including RBI and India's Finance Ministry) in areas such as fiscal management, monetary
policy frameworks, financial sector regulation, and statistics.

4. Maintaining the SDR system: The IMF administers the Special Drawing Right (SDR) — an
international reserve asset (valued against a basket of the USD, Euro, RMB, Yen, and
Pound Sterling) — that supplements members' official reserves; the largest-ever SDR
allocation (~SDR 456 billion) was made in August 2021 to help countries cope with COVID-
19, of which India received a substantial share.

5. Quota-based governance: Members' financial contributions (quotas), denominated in
SDRs, determine both their voting power and their access to IMF resources — quotas are
periodically reviewed (General Quota Reviews) to reflect shifts in global economic weight.

Role of the World Bank Group in the International Monetary System

1. Long-term development financing: The IBRD and IDA provide concessional and non-
concessional loans/credits for infrastructure, education, health, and poverty-alleviation
projects in developing and least-developed countries.

2. Private sector development: The IFC provides financing and advisory support to private
enterprises, while MIGA offers political risk insurance to encourage foreign investment in
developing economies.

3. Policy and knowledge institution: Beyond financing, the World Bank produces influential
research, data (World Development Indicators), and policy frameworks (e.g., Ease of Doing
Business rankings, historically) that shape global development discourse.
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4.

Complementary role to the IMF: While the IMF addresses short-term macroeconomic/BoP
stability, the World Bank focuses on long-term structural and developmental transformation
— the two institutions often coordinate, particularly during structural adjustment programs.

India's Engagement with the IMF

1.

Founding member and quota holder: India holds a quota of SDR 5,821.5 million, giving
it a shareholding of approximately 2.44%, making it the 13th largest quota holder at the
IMF; India, together with its constituency partners, exercises somewhat greater voting
weight through its constituency grouping.

Historical borrower: India approached the IMF for balance-of-payments support during
crises, most notably the 1991 BoP crisis, when IMF assistance (linked to conditionality)
catalysed India's landmark economic liberalisation reforms — delicensing, trade
liberalisation, and opening to foreign investment.

Current status — creditor/net contributor role: India has since transitioned from being
primarily a borrower to being a significant quota contributor and occasional lender to the
IMF's resource pools (e.g., through bilateral and New Arrangements to Borrow
contributions), reflecting its improved external position.

Advocacy for quota and governance reform: India, along with other G20 emerging
economies, has consistently pushed for quota reform to better reflect the growing share of
emerging markets (including India and China) in global GDP, arguing the present formula
continues to underweight these economies relative to their true economic significance;
discussions on a further (16th) General Review of Quotas remain an active area of India's
multilateral engagement.

Representation: India's voice at the IMF is exercised through its Executive Director on the
24-member Executive Board (India has historically nominated senior RBI/Finance Ministry
officials, including former RBI Governor Urjit Patel, to this role), and through active
participation in G20-led discussions on international financial architecture reform.

India's Engagement with the World Bank

36

1.

Major borrower for development projects: India has historically been one of the World
Bank's largest cumulative borrowers, financing projects across infrastructure, rural
development, renewable energy, health, and education.

Graduation towards IBRD-only status: As India's per-capita income has risen, its
dependence on concessional IDA financing has reduced, with India now engaging primarily
on IBRD (market-rate) terms, reflecting its transition toward middle-income status.

Policy collaboration: The World Bank has partnered with India on flagship initiatives (e.g.,
digital public infrastructure, financial inclusion, sanitation, and climate-resilient
infrastructure), and India has in turn contributed to global South-South knowledge sharing
through the Bank's platforms.

Voice and representation: India, as a founding member, holds voting shares proportional
to its capital subscription and continues to advocate — alongside IMF reform efforts — for
greater voice for emerging economies in World Bank Group governance.
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Overall Significance for India: Together, the IMF and World Bank have played a formative role in

India's economic trajectory — the IMF's influence being most visible in catalysing the 1991 reforms
and providing a continuing surveillance/technical-assistance relationship, while the World Bank
has been a long-standing development financing partner. India's current engagement reflects its
evolution from a crisis-era borrower to an increasingly influential voice advocating for a more
representative, reformed international financial architecture that better reflects the weight of
emerging economies in the 21st-century global economy.
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SECTION C — STATISTICS & ECONOMETRICS
(Attempt any 1 of the following 3 questions. The question carries 25 marks.)

Q1. — 25 marks — Applied/Numerical

(a) A researcher estimates the following consumption function using time-series data (X billion,
n = 25):
C = 2458 + 0.72Y
(12.4)  (0.081)
(standard errors in parentheses; R? = 0.87)

State the null and alternative hypotheses to test whether income has a statistically significant
effect on consumption, compute the t-statistic, and test the hypothesis at the 5% level of
significance (critical value = 2.069 for 23 degrees of freedom). [10]

(b) Interpret the estimated coefficients and the R? value of the above regression in economic
terms. [8]

(c) The following frequency distribution shows the monthly household expenditure (% '000) of a
sample of 60 households:

Frequency

Calculate the mean and standard deviation of this distribution using the step-deviation method.

[7]

Answer:
(a) Step 1: Formulating the Hypotheses

We wish to test whether income (Y) has a statistically significant effect on consumption (C), i.e.,
whether the true (population) slope coefficient B, is significantly different from zero.

o Null Hypothesis (H,): B; = 0 (Income has no significant effect on consumption)
o Alternative Hypothesis (H;): B; # 0 (Income has a significant effect on consumption)

This is a two-tailed test, since we are testing for any significant relationship (positive or negative),
not a specifically directional one.

Step 2: Test Statistic
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The appropriate test statistic follows the t-distribution with (n — k) degrees of freedom, where n =

number of observations and k = number of parameters estimated (here, intercept and slope, so k =
2):

_ BB _ B0
SE(B,)  SE(8:)

Step 3: Computation
Given: 1 =0.72, SE(B1) = 0.081

072

t 0081~ 8.89 (approximately)

Degrees of freedom: n — k = 25 — 2 = 23, consistent with the critical value given.
Step 4: Decision Rule
At the 5% level of significance (two-tailed test), with 23 degrees of freedom:
o Critical value: tg.925,23 = 2.069
o Decision rule: Reject H, if |t-calculated| > t-critical
Step 5: Comparison and Conclusion
[t-calculated| = 8.89 > t-critical = 2.069

Since the calculated t-statistic (8.89) far exceeds the critical value (2.069), we reject the null
hypothesis (H,) at the 5% level of significance.

Conclusion: There is strong statistical evidence that income has a statistically significant effect
on consumption. In fact, the estimated coefficient is significant not merely at 5%, but at much
stricter levels (e.g., 1%, even 0.1%), since a t-value of 8.89 is far into the rejection region — the
associated p-value is effectively close to zero. This confirms that the positive relationship between
income and consumption observed in the sample is highly unlikely to have arisen purely by chance
if the true population relationship were actually zero.

(b) Interpretation of the Intercept (B, = 245.8)

The intercept represents the estimated level of autonomous consumption — i.e., the level of
consumption expenditure (3245.8 billion) that would prevail even if income (Y) were zero.
Economically, this reflects consumption financed through sources independent of current income,
such as dissaving (running down past savings), borrowing, or transfer payments —
consistent with the Keynesian consumption function's theoretical premise that some minimum
consumption occurs regardless of current income levels. However, this interpretation should be
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treated with caution, since Y = 0 typically lies far outside the observed range of the sample data,

and extrapolating the linear relationship to this extreme is econometrically risky (the true
relationship may not remain linear at very low income levels).

Interpretation of the Slope Coefficient (1 = 0.72)

The slope coefficient represents the Marginal Propensity to Consume (MPC) — it indicates that
for every %1 billion increase in income (Y), consumption expenditure (C) is estimated to increase
by %0.72 billion, holding other factors constant. In other words, out of every additional rupee
earned, approximately 72 paise is spent on consumption, while the remaining 28 paise (1 -
0.72 = 0.28) is saved, implying a Marginal Propensity to Save (MPS) of 0.28.

This estimated MPC of 0.72 is economically plausible and consistent with Keynesian
consumption theory, which posits that:

e 0<MPC <1 — satisfied here, confirming consumption rises with income but by less than
the full increase (i.e., some income is saved) — a fundamental Keynesian postulate.

o The coefficient's high statistical significance (established in part (a)) further reinforces that
this relationship is not a chance sample artifact but reflects a genuine, robust behavioural
relationship between income and consumption in the economy being studied.

Interpretation of R = 0.87

The coefficient of determination, R?, indicates that 87% of the total variation in consumption
expenditure (C) is explained by variation in income (Y) through this linear regression model,
while the remaining 13% of variation is attributable to other factors not captured in the model
— such as interest rates, wealth effects, consumer confidence, credit availability, or demographic
factors — as well as random/stochastic disturbances.

« An R?of 0.87 indicates a strong goodness of fit, suggesting income is a powerful and
dominant explanatory variable for consumption behaviour — consistent with the Absolute
Income Hypothesis, which posits current income as the primary determinant of current
consumption.

« Nonetheless, a high R? in a single-variable time-series regression should be interpreted with
some caution: since both consumption and income are likely to exhibit strong trending
behaviour over time, part of this high explanatory power could reflect spurious correlation
driven by common trends rather than a genuine structural relationship — a concern that
would typically be examined further through unit root/cointegration tests and checks for
autocorrelation (e.g., Durbin-Watson statistic) in a more complete time-series analysis.

Overall Economic Conclusion: The regression results are consistent with Keynesian
consumption theory — a statistically significant, economically plausible MPC of 0.72 within the
theoretically expected (0,1) range, combined with a high R* — together suggesting income is a
strong and reliable predictor of aggregate consumption expenditure in this dataset, subject to the
usual caveats associated with time-series regression analysis.

(c) Step 1: Setting Up the Step-Deviation Table
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Step-deviation method: choose an assumed mean A = 25 (midpoint of a central class) and class

width h =10, then compute d = (x — A)/h for each class midpoint (x).

Class Interval||Frequency (f)|Mid-point (x)|d = (x—25)/10|/fd fd?

0-10 6 5 -2 -12 24

10-20 10 15 -1 -10 10

20-30 18 25 0 0 0

30—40 14 35 1 14 14

40-50 8 45 2 16 32

50-60 4 55 3 12 36

Total N =60 Zfd = 20|zfd*> = 116

Step 2: Calculating the Mean

Zfd)
N

_ 20

X=25+10><(@)=25+10><0.3333=25+3.33

>
Il

A+hx<

X = %28.33 thousand = ¥28,333 (approx.)

Step 3: Calculating the Standard Deviation

Sfd?  /Efdy\’

nx |57~ ()
N j @

116 (20)2
60 60

o =10x+1.9333 - 0.1111

o =10 xv1.8222
o =10 x 1.3499

|0 = %13.50 thousand = %13,500 (approx.)|

o=10 X

Step 4: Economic/Statistical Interpretation

« The mean monthly household expenditure in this sample is ¥28,333, representing the
central/average expenditure level across the 60 sampled households.
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o The standard deviation of ¥13,500 measures the average dispersion of individual

household expenditures around this mean — indicating considerable variability in spending
across households, with the coefficient of variation (c/Mean x 100) being:

13.50

V'=35833

X 100 = 47.65%

This relatively high CV suggests substantial heterogeneity in household expenditure patterns
within the sample — likely reflecting a mix of lower and higher income/spending households, rather
than a tightly clustered, homogeneous expenditure distribution — a useful observation if this data
were being analysed further for purposes such as income inequality assessment or targeted policy
design.

Q2. (25 marks)

(a) Explain Type | and Type Il errors in hypothesis testing, illustrating each with a suitable
example drawn from a financial or economic decision-making context. [8]

(b) What is weak stationarity in a time series? Explain the conditions it must satisfy in terms of
mean, variance, and autocovariance. [8]

(c) What happens when a trend-stationary series is differenced? Distinguish clearly between a
trend-stationary and a difference-stationary process, and explain why this distinction matters for
econometric modelling. [9]

Answer:

(a) In hypothesis testing, we test a null hypothesis (H,) against an alternative hypothesis (H,)
based on sample evidence, but since decisions are made under uncertainty, two types of errors
can occur:

Type | Error (a error): This occurs when we reject a true null hypothesis — i.e., we conclude
there is a significant effect/difference when, in reality, none exists. The probability of committing a
Type | error is denoted a (the level of significance), which the researcher sets in advance
(commonly 5% or 1%). This is also called a "false positive."

Type Il Error (B error): This occurs when we fail to reject a false null hypothesis — i.e., we
conclude there is no significant effect when, in reality, a genuine effect exists. The probability of
committing a Type Il error is denoted B, and (1 — B) is called the power of the test (the probability
of correctly rejecting a false null hypothesis). This is also called a "false negative."

Fundamental Trade-off: For a given sample size, reducing a (making rejection criteria stricter)
increases [3 (and vice versa) — the two error probabilities move in opposite directions unless
sample size is increased, which can reduce both simultaneously.
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H, is actually True|H, is actually False

Reject Hy Type | Error (a) Correct decision (Power = 1-[3)

Fail to Reject Hy||Correct decision  |[Type Il Error ()

lllustrative Example 1: Type | Error — Credit Risk/Loan Approval Context

Suppose a bank's credit-scoring model tests: Hy: "The borrower will not default" vs. Hy: "The
borrower will default." A Type | error occurs if the model rejects a genuinely creditworthy
borrower's loan application, concluding they are likely to default when in fact they would have
repaid reliably. The consequence here is a lost business opportunity — the bank forgoes
profitable interest income from a good customer, and the customer is unfairly denied credit.

lllustrative Example 2: Type Il Error — Same Context

A Type Il error occurs if the model approves a loan for a borrower who actually defaults — the
model fails to detect a genuinely bad credit risk. The consequence here is direct financial loss —
the bank incurs a bad debt/non-performing asset (NPA), which is typically a far costlier outcome
than a Type | error in this context, illustrating why financial institutions often calibrate their risk
models to be more conservative (accepting a higher Type | error rate to minimise the more costly
Type Il error).

lllustrative Example 3: Auditing/Financial Reporting Context (alternative)

In statistical audit sampling, Hy: "The financial statements are free of material misstatement." A
Type | error would mean an auditor flags a materially accurate statement as containing errors
(unnecessary re-audit costs, reputational harm to the client), whereas a Type Il error would mean
the auditor fails to detect a genuine material misstatement (potentially leading to fraudulent or
misleading statements being certified as clean — a far more serious regulatory and reputational
risk).

Economic Significance of the Distinction: The relative cost of Type | versus Type Il errors
differs by context, and decision-makers (regulators, risk managers, policymakers) must
consciously choose the significance level (a) based on which error is more costly to their specific
situation — e.g., in pharmaceutical drug testing, Type Il errors (approving an ineffective/harmful
drug) are typically considered far more dangerous than Type | errors (rejecting an effective drug),
guiding stricter significance thresholds.

(b) A time series {Y.} is said to be weakly (or covariance) stationary if its first two moments —
the mean and variance — are time-invariant, and the covariance between any two values of the
series depends only on the time gap (lag) between them, not on the actual point in time at which
they are observed. This is a less stringent requirement than strict stationarity, which requires the
entire joint probability distribution to be time-invariant; weak stationarity only restricts the first two
moments, making it more practically applicable and testable in econometric work.
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Conditions for Weak Stationarity

A stochastic process {Y} is weakly stationary if it satisfies the following three conditions:
1. Constant (Time-Invariant) Mean

E(Y,)) =uforallt

The expected value of the series must remain the same across all time periods — it should not
exhibit a systematic upward or downward trend over time.

2. Constant (Time-Invariant) Variance

Var(Y,) = E[(Y; — u)?] = o2 for all ¢ (finite and constant)

The variance of the series must remain constant over time — this rules out heteroskedasticity
(i.e., the series should not become more or less volatile as time progresses).

3. Autocovariance Depends Only on the Lag, Not on Time

COV(Yt' Yt+k) - yk fOI' a” t

The covariance between values of the series separated by k periods (the "lag") must depend only
on k, and not on the specific time period t at which it is measured. This means the correlation
structure of the series is stable through time — e.g., the covariance between Y in January and Y
the following March should be the same magnitude regardless of which year's January-March pair
is examined.

Intuitive Summary: A weakly stationary series essentially "looks statistically similar" at any point
in time — it fluctuates around a constant mean, with constant dispersion, and a stable internal
correlation pattern — rather than drifting, trending, or becoming systematically more erratic.

Practical Importance
Weak stationarity is a foundational assumption in classical time-series econometrics because:

« Many statistical properties (e.g., the Law of Large Numbers, Central Limit Theorem-based
inference) required for reliable OLS estimation and hypothesis testing rely on stationarity.

« Non-stationary series can produce spurious regression results — two entirely unrelated
trending series can show a statistically significant but economically meaningless
relationship (high R?, significant t-stats) purely due to shared trends, not genuine causation.

e Tools like the ACF (autocorrelation function) and PACF (partial autocorrelation
function), used extensively in ARIMA/Box-Jenkins modelling, are only meaningfully
interpretable for stationary series.

(c) Two Broad Types of Non-Stationary Series
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Most economic and financial time series (GDP, consumption, price indices) are non-stationary in

their raw form, typically because they exhibit trends. However, the nature of that trend differs
fundamentally between two classes of processes, with critical implications for how the series
should be rendered stationary.

Trend-Stationary (TS) Process

A trend-stationary process is one that can be written as:

Vo= +e

where f(t) is a deterministic function of time (e.g., a linear trend: a + t) and ¢, is a stationary
(mean-zero, constant-variance) random/stochastic error component. Here, the trend itself is
deterministic and predictable, and once this deterministic trend component is subtracted out
(detrending, e.g., by regressing Y, on t and taking residuals), the resulting series becomes
stationary.

Difference-Stationary (DS) Process

A difference-stationary process is one that contains a unit root — its non-stationarity arises from a
stochastic trend, meaning shocks to the series have a permanent effect on its level. A classic
example is a random walk (with or without drift):

Yt:Yt—1+6+€t

Such a series only becomes stationary after differencing (i.e., taking AY, =Y, - Y._1), rather than
by removing a deterministic trend.

What Happens When a Trend-Stationary Series Is Differenced?

If a trend-stationary series is incorrectly treated as difference-stationary and is differenced (rather
than detrended), the resulting differenced series remains technically stationary, but this
approach:

1. Introduces unnecessary complications — differencing a TS series produces a non-
invertible Moving Average (MA) unit root in the differenced series' error structure,
complicating estimation (a phenomenon sometimes called "overdifferencing").

2. Loses valuable information about the level/trend of the series — differencing removes
the deterministic trend information that was actually useful and predictable, discarding a
legitimate, forecastable structural feature of the data.

3. Reduces forecasting efficiency — since the deterministic trend was a genuinely
predictable component, unnecessarily differencing sacrifices efficiency in long-run
forecasts, as the differenced model must now try to recover trend information indirectly.

45


https://www.ixambee.com/online-course/sebi-grade-a-research

SEBI Research Phase Il Memory Based Paper 2026

ixam‘Bee

https://www.ixambee.com/online-course/sebi-grade-a-research

Conve

rsely, if a difference-stationary series is incorrectly detrended (treated as TS), the residuals

will still contain a stochastic trend/unit root and will remain non-stationary, invalidating any
subsequent inference.

Key Distinguishing Features

Basis

Trend-Stationary (TS) Difference-Stationary (DS)

Source of non-
stationarity

Deterministic trend Stochastic trend (unit root)

Effect

Temporary — series reverts to  |[Permanent — shock permanently
of a shock its deterministic trend path over |shifts the level of the series (no
time reversion)

Method to achieve Detrending (subtract deterministic
stationarity trend)

Differencing (A operator)

Variance behaviour |Bounded, does not grow with
over forecast horizon |[forecast horizon

Grows with the forecast horizon
(variance of forecast errors increases
without bound)

Example run growth trend (per some

Real GDP around a fixed long- Stock prices, exchange rates (typically

. modelled as random walks)
theories)

Why This Distinction Matters for Econometric Modelling

1.

46

Correct model specification: Applying the wrong transformation (differencing a TS series,
or detrending a DS series) leads to misspecified models, biased/inefficient estimates, and
unreliable inference (t-stats, R?, confidence intervals become invalid).

Avoiding spurious regression: Regressing two independent DS (unit-root) series on each
other in levels can produce a spuriously significant relationship (high R?, significant
coefficients) even though no genuine relationship exists — a landmark finding by Granger
and Newbold. Recognising the DS nature of variables is essential before applying
appropriate remedies (differencing, or testing for cointegration if a genuine long-run
equilibrium relationship is suspected).

Persistence of shocks — critical for policy analysis: Whether a shock (e.g., a recession,
an oil price spike, a policy change) has a permanent or temporary effect on
macroeconomic variables like GDP has profound implications for policy — if GDP is TS,
recessions are temporary deviations from trend and self-correcting; if GDP is DS,
recessions permanently lower the future output path, justifying more aggressive counter-
cyclical intervention.

Appropriate unit root testing: Determining whether a series is TS or DS requires formal
statistical tests — the Augmented Dickey-Fuller (ADF) test, Phillips-Perron (PP) test,
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with appropriate inclusion of a deterministic trend term in the test regression — before

deciding the correct de-trending/differencing strategy, and before undertaking any
cointegration analysis (e.g., Engle-Granger or Johansen procedures) in multivariate
settings.

5. Forecast interval construction: Since DS processes have forecast error variance that
grows with the horizon (unbounded), while TS processes have bounded forecast
uncertainty, correctly identifying the process type is essential for constructing valid and
appropriately-sized forecast confidence intervals.

Conclusion: The TS versus DS distinction is far more than a technical nuance — it reflects a
fundamentally different economic understanding of how shocks propagate through a system, and
getting it wrong leads to misspecified models, invalid statistical inference, and potentially
misguided policy conclusions regarding the persistence of economic shocks.

Q3. (25 marks)

(a) What tests are commonly used to detect autocorrelation in a regression model? Explain the
Durbin-Watson test, including its limitations. [12]

(b) What tests are used to detect multicollinearity in a multiple regression model? Discuss the
role of the Variance Inflation Factor (VIF) and tolerance statistics, and suggest suitable
remedial measures. [13]

Answer:

(a) Autocorrelation (or serial correlation) refers to a situation in a regression model where the error
terms (g,) across different time periods are correlated with each other, violating the classical linear
regression assumption that Cov(g,, &) = 0 for t # s. This is common in time-series data, where
economic variables often exhibit persistence, cyclical patterns, or omitted trending variables that
carry over from one period to the next.

Consequences of Autocorrelation (brief context): OLS estimators remain unbiased and
consistent but are no longer BLUE (Best Linear Unbiased Estimators) — standard errors are
estimated incorrectly (typically understated under positive autocorrelation), leading to inflated t-
statistics, misleadingly narrow confidence intervals, and unreliable hypothesis tests.

Commonly Used Tests to Detect Autocorrelation

1. Graphical/Residual Plot Method: Plotting residuals (¢;) against time or against lagged
residuals (€.-,) provides a preliminary visual indication of systematic patterns (cyclical or
trending residuals suggest autocorrelation).

2. Durbin-Watson (DW) Test: The most widely used formal test for first-order autocorrelation
— discussed in detail below.

3. Breusch-Godfrey (LM) Test: A more general test that can detect higher-order
autocorrelation (not just first-order) and is valid even when lagged dependent variables
appear as regressors — a key situation where the DW test breaks down.
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4. Runs Test: A non-parametric test examining the randomness of the sequence of residual
signs (+/-), useful when the DW test's assumptions are not met.

5. Ljung-Box Q-statistic: Tests the joint significance of a group of autocorrelation coefficients
across multiple lags simultaneously, commonly used in time-series (ARIMA) diagnostic
checking.

The Durbin-Watson (DW) Test — Detailed Explanation
Hypotheses:

e Hy: p =0 (no first-order autocorrelation)

e Hj: p # 0 (first-order autocorrelation exists, positive or negative)

where p is the correlation coefficient between successive error terms, assuming an AR(1) error
structure: €, = p&i_1 + U

Test Statistic:
Z?zz(et - et—1)2

d=
D

where e, are the OLS residuals.
Range and Interpretation: The DW statistic ranges from 0 to 4:

o d=2: Indicates no significant autocorrelation (this corresponds to p = 0). In fact, d = 2(1 - p),
sowhenp=0,d=2.

« d — 0: Indicates strong positive autocorrelation (successive residuals move together/same
sign).
« d — 4: Indicates strong negative autocorrelation (successive residuals alternate in sign).

Decision Rule (using upper and lower critical bounds, dU and dL):

Range of d Decision
0<d<dL Reject H, — evidence of positive autocorrelation
dL<d=<dU Inconclusive zone

dU <d <4-dU Do not reject H, — no significant autocorrelation

4-dU £d £4-dL|| Inconclusive zone

4-dL<d <4 Reject Hy, — evidence of negative autocorrelation

The critical values dL and dU are obtained from Durbin-Watson tables, based on sample size (n)
and the number of explanatory variables (k).

Limitations of the Durbin-Watson Test

1. Inconclusive zone: The test has a "zone of indecision" (between dL and dU) where no
definitive conclusion can be drawn — a significant practical drawback.
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2. Detects only first-order (AR(1)) autocorrelation: The DW test is designed specifically to
detect first-order serial correlation and is not effective in detecting higher-order
autocorrelation patterns (e.g., seasonal AR(4) processes in quarterly data), for which the
Breusch-Godfrey test is more appropriate.

3. Invalid with lagged dependent variables as regressors: When a lagged value of the
dependent variable (Y..1) is included as an explanatory variable, the DW statistic is biased
toward 2, understating the true extent of autocorrelation — making the test unreliable in such
dynamic model specifications. The Breusch-Godfrey test or the Durbin's h-test is preferred
in these cases.

4. Requires the model to include an intercept term — the test is not valid for regressions
without a constant.

5. Assumes non-stochastic regressors: The test's derivation assumes explanatory variables
are fixed/non-random, which may not strictly hold in practice.

6. Sensitive to model specification: A significant DW statistic could reflect genuine
autocorrelation, or could instead be a symptom of model misspecification — such as an
omitted variable, incorrect functional form, or excluded trend — since these misspecifications
often manifest as apparently autocorrelated residuals. The test alone cannot distinguish
between true serial correlation and misspecification-induced patterns.

7. Only tests for linear (AR(1)) autocorrelation structure, and cannot detect non-linear
dependence in residuals.

(b) Multicollinearity refers to a situation in a multiple regression model where two or more
explanatory variables are highly linearly correlated with each other, making it difficult to isolate the
individual effect of each variable on the dependent variable. Perfect multicollinearity (exact linear
relationship) makes OLS estimation impossible, while imperfect (high) multicollinearity — the
more commonly encountered practical problem — inflates standard errors without necessarily
biasing the coefficient estimates themselves.

Consequences (brief context): OLS estimators remain unbiased, but standard errors become
very large, t-statistics become small/insignificant even when the overall model fit (R*F-statistic) is
high and significant, coefficient estimates become highly sensitive to small changes in the data or
model specification, and signs of coefficients may appear economically implausible.

Tests/Methods to Detect Multicollinearity

1. High R? with few/no significant t-statistics: A classic symptom — the overall model has
strong explanatory power (high R2, significant F-statistic) but individual coefficients are
statistically insignificant, suggesting the variables are collectively but not individually
distinguishable in their effects.

2. High Pairwise Correlation Coefficients: Examining the simple correlation matrix among
explanatory variables; correlation coefficients close to +1 (conventionally, above 0.8) between
two regressors signal potential multicollinearity — though this method only detects pairwise
relationships and misses more complex multivariate collinearity among three or more
variables.

3. Variance Inflation Factor (VIF) — discussed in detail below.

4. Tolerance Statistic — the reciprocal of VIF, discussed below.
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5. Auxiliary Regressions (Klein's Rule of Thumb): Comparing the R? of the auxiliary
regression of one explanatory variable on all other explanatory variables (R;?) with the overall
model's R? — if Rj? exceeds the overall model R?, serious multicollinearity involving that
variable is indicated.

6. Eigenvalues and Condition Index: Examining the eigenvalues of the correlation matrix of
regressors; a very small eigenvalue (near zero) indicates near-linear dependency. The
Condition Index (square root of the ratio of the largest to smallest eigenvalue) — values
exceeding 30 are typically considered indicative of severe multicollinearity.

7. Sensitivity analysis: Checking whether coefficient estimates change drastically when a
variable is added/dropped, or when the sample is slightly altered — high sensitivity suggests
instability caused by multicollinearity.

Variance Inflation Factor (VIF)

The VIF for the j-th explanatory variable is computed as:

1
Vi =1"%e
J

where Rj? is the R? obtained from regressing the j-th explanatory variable on all other explanatory
variables in the model (the "auxiliary regression").

o Interpretation: VIF measures how much the variance of an estimated regression coefficient
is "inflated" due to collinearity with other regressors, compared to a hypothetical scenario
where that variable was uncorrelated with the others.

e Rule of thumb: A VIF > 10 (equivalently, R > 0.90) is generally considered indicative of
serious multicollinearity requiring remedial action; some stricter conventions use a threshold
of VIF > 5.

« VIF = 1 indicates no correlation between that regressor and the others (ideal, no
multicollinearity).

Tolerance Statistic

Tolerance is simply the reciprocal of VIF:

Tolerancej = — =1—R/
J)

« Tolerance measures the proportion of variance in the j-th explanatory variable that is not
explained by the other explanatory variables.

« Low tolerance values (typically below 0.10) indicate that a large proportion of a variable's
variance is explained by other regressors, signalling serious multicollinearity —
corresponding to a VIF above 10.

« Tolerance and VIF convey exactly the same information, merely expressed as reciprocals of
each other; both are calculated variable-by-variable, allowing identification of which specific
variables are most implicated in the collinearity problem (an advantage over the single overall
pairwise-correlation or R*-based checks).
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Remedial Measures for Multicollinearity

1.

Drop one of the highly correlated variables: If two variables are theoretically redundant or
highly correlated (e.g., GDP and GNP), dropping one can resolve the problem — though this
risks omitted variable bias if the dropped variable has genuine independent explanatory
relevance, so this should be done cautiously based on theoretical justification.

Increase the sample size: A larger sample can reduce the standard errors of coefficient
estimates even in the presence of some collinearity, improving the precision of estimates
(since standard errors are inversely related to sample size).

Combine collinear variables into an index: Where multiple variables measure closely
related underlying concepts (e.g., various measures of firm size), constructing a composite
index or using Principal Component Analysis (PCA) to combine collinear variables into
orthogonal (uncorrelated) components can preserve information while eliminating collinearity.

Use first differences or ratios: Especially useful in time-series data with trending variables
— transforming variables (e.g., using AX instead of X in levels) can reduce collinearity caused
by shared trends, though this must be theoretically justified (avoiding the overdifferencing
issue discussed earlier).

Obtain additional/new data: Collecting more diverse data (different time periods, cross-
sectional units) that breaks the pattern of collinearity present in the existing sample.

Ridge Regression / Regularisation techniques (e.g., Lasso): These statistical techniques
deliberately introduce a small amount of bias into coefficient estimates in exchange for a
substantial reduction in variance, often improving overall predictive reliability in the presence
of severe multicollinearity.

Do nothing (if prediction, not individual coefficient interpretation, is the goal): If the
primary objective of the regression is forecasting/prediction rather than interpreting
individual coefficients, multicollinearity may not be a serious practical problem, since it does
not affect the overall fit (R*?) or the model's out-of-sample predictive accuracy — the issue
matters primarily when precise individual coefficient interpretation (e.g., for policy analysis) is
required.

Centring variables (mean-centering) in the presence of interaction/polynomial terms:
This can reduce a specific form of multicollinearity (non-essential collinearity) that arises
purely due to the construction of interaction or squared terms, without affecting the
substantive information in the model.

Conclusion: Detecting multicollinearity requires a combination of diagnostic tools — high R? with
insignificant t-stats as an initial flag, VIF/tolerance for variable-specific diagnosis, and condition
indices for more rigorous multivariate detection — while remedial action should be chosen based
on the specific research objective (prediction vs. causal/policy interpretation) and underlying
economic theory, ensuring that corrective measures do not introduce new problems such as
omitted variable bias.
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