UNIT-2
TECHNICAL ANALYSIS

MEANING

Technical analysis involves studying historical market data, particularly price and volume, to forecast future price
movements of financial assets such as stocks, commaodities, or currencies. It contrasts with fundamental analysis, which
examines the intrinsic value of an asset using financial statements and economic indicators. The core principle of
technical analysis is that historical price and volume data can reveal trends and patterns that help predict future price
behavior.

Key Components of Technical Analysis

1. Charts:
o Visual tools that depict price movements over time.
o Examples include line charts, bar charts, and candlestick charts.
2. Indicators:
o Mathematical tools derived from price and volume data.
o Examples include Moving Averages, Relative Strength Index (RSI), and MACD (Moving Average Convergence
Divergence).
3. Patterns:
o Specific shapes or formations in price movements that suggest potential future trends.
o Examples include Head and Shoulders, Double Top, and Triangles.

ASSUMPTIONS

Market Price Reflects All Information

o This assumption suggests that the asset's price already incorporates all available information, including fundamental
data, news, and macroeconomic events.

o Based on the Efficient Market Hypothesis (EMH), it posits that analyzing underlying fundamentals is unnecessary, as the
market price adjusts rapidly to new information.

Price Moves in Trends

o Technical analysts assume that prices move in identifiable trends: upward, downward, or sideways.

o Once atrend is established, it is likely to persist until a reversal occurs.

o This assumption underpins strategies using chart patterns, trendlines, and indicators like moving averages.

History Repeats Itself

o The idea that historical price patterns and behaviors tend to repeat is another core assumption.

o Analysts believe human psychology and market sentiment are consistent over time, leading to recurring patterns.

o Past patterns and trends are, therefore, used to predict future price movements.

DIFFERENCE BETWEEN TECHNICAL AND FUNDAMENTAL ANALYSIS

ASPECT TECHNICAL ANALYSIS FUNDAMENTAL ANALYSIS
FOCUS Price movements and market Intrinsic value based on
behavior. financial and economic data.
APPROACH Analyzes historical price data, Analyzes financial statements,
patters and trends economic indicators and
company performance
TIME HORIZON Short-term Long term
KEY TOOLS Charts, trendlines, moving Ratios, balance sheet, industry
averages, RSI, MACD analysis




due to market psychology

ASSUMPTIONS Market prices reflect all Market prices deviate from
information intrinsic value in the short term
but correct over time
MAIN USERS Traders Investors
PHILOSOPHY Past price behaviour repeats Asset price will eventually

reflect their true value based on
fundamentals

DECISION BASIS

Entry/exit points based on price
action and patterns

Investment decisions based on
company or asset valuation

APPLICATION

Primarily for trading and

Long-term investing

speculation

PRICE INDICATORS

Price indicators analyze price movements and trends, providing insights into potential reversals or continuations.

DOW THEORY

The Dow Theory, developed by Charles H. Dow, provides a foundational framework for analyzing market behavior and
serves as a cornerstone of modern technical analysis. Below are its six core tenets, explained:

1. The Market Discounts Everything
e Principle: The stock market reflects all available information, including economic, political, and social factors,
in the price of securities.
e Implication: Market prices represent the collective knowledge and emotions of participants, aligning with
the Efficient Market Hypothesis (EMH).
e Relevance: Analysts focus on price movements rather than seeking undiscovered information.
2. The Market Has Three Trends
e Primary Trends: Long-term movements lasting years, indicating overall market direction (bullish or bearish).
e Secondary Trends: Intermediate fluctuations within the primary trend, often lasting weeks or months,
representing corrections or counter-movements.
e Minor Trends: Short-term price movements lasting days to weeks, usually considered noise in the context of
broader trends.
3. Primary Trends Have Three Phases
e Accumulation Phase: Informed investors (insiders) buy or sell against the prevailing trend, anticipating a
reversal.
e Public Participation Phase: Broader public enters, momentum builds, and price movements are influenced
by news and data.
e Excess and Distribution Phase: Speculative activity peaks; insiders exit positions, signaling an upcoming
reversal.
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4. The Averages Must Confirm Each Other
e  Principle: Both the Industrial Average and the Transportation Average (or equivalent) must move in the
same direction to validate a trend.
e Divergence: If one average rises while the other falls, it suggests uncertainty or a potential lack of trend
continuation.
o Modern Usage: Analysts often apply this principle using different indices or sectors.
5. Volume Confirms the Trend
e  Principle: Volume should align with the direction of the primary trend.
o In a bull market, volume increases during price rises and decreases during corrections.
o In a bear market, volume increases during price declines and decreases during recoveries.
e Implication: Weak volume in a trend could signal a lack of conviction or a potential reversal.
6. A Trend Continues Until a Clear Reversal Occurs
e Principle: A primary trend persists until clear, indisputable evidence confirms its reversal.
e Implication: Avoid premature assumptions about trend reversals; wait for confirmation.
e Relevance: This tenet emphasizes patience and the importance of identifying significant turning points.

The Dow Theory not only provides insights into market behavior but also underpins many technical analysis tools and
strategies, helping traders and investors identify trends and potential turning points effectively.

ADVANCES AND DECLINES

Advances and declines refer to the number of stocks or assets that have gone up (advances) or down (declines) in price
during a specific period, such as a day or a week.

1. Measure Market Strength: They show whether most stocks in the market are moving up or down, giving a sense of
overall market health.
a. If more stocks are advancing, it indicates a strong or bullish market.
b. If more stocks are declining, it suggests a weak or bearish market.

2. Confirm Market Trends: They help confirm if a market's upward or downward movement is broad-based or driven by
only a few big players.
a. Arising market with many advances is a strong trend.
b. Arising market with few advances may mean the rally is weak or unsustainable.

3. Spot Reversals: Differences between advances and declines can signal potential turning points in the market, like a
shift from an uptrend to a downtrend or vice versa.

In simple terms, advances and declines help understand the overall direction and health of the market.
Components of Advances and Declines:

1. Advancing Stocks (Advances):
a. These are stocks that have experienced a price increase in the specified period.
b. An "advance" is recorded when the stock’s closing price is higher than the previous day’s close.
2. Declining Stocks (Declines):
a. These are stocks that have experienced a price decrease in the specified period.
b. A'"decline" is recorded when the stock’s closing price is lower than the previous day’s close.
3. Unchanged Stocks:
a. Sometimes, there are stocks whose prices remain unchanged. While not directly part of advances and declines,
they might be mentioned in the overall market breadth calculation.

Market Breadth Indicators:

e Advance-Decline Line (A/D Line): A cumulative line that adds the number of advancing stocks and subtracts the
number of declining stocks for each period. It’s used to track the overall market trend and strength.



e Advance-Decline Ratio: This is the ratio of advancing stocks to declining stocks and can help assess the strength of a
market movement.
o Example: If there are 1,000 advancing stocks and 800 declining stocks, the ratio would be 1,000/800 = 1.25
(indicating more advances than declines).

NEW HEIGHS AND LOWS

New Highs and Lows are price indicators used to measure the performance and momentum of individual stocks or the
market as a whole. These indicators reflect the number of stocks that reach new highs or new lows within a given
timeframe, typically within a day, week, or month.

Purpose and Use:

o Market Sentiment and Strength Indicator: New highs and lows help assess the strength and health of a market
trend. A market or stock index making new highs signals strong bullish sentiment, while new lows suggest bearish
conditions.

e Momentum Measurement: These indicators can highlight when momentum is accelerating or weakening. A rising
number of new highs often suggests that a rally is gaining strength, while a rising number of new lows can indicate
that selling pressure is increasing.

e Trend Confirmation: New highs and lows are commonly used in technical analysis to confirm trends. For example, if
the market is trending upward but there are few new highs, it might suggest weak participation and a potential
reversal.

Components of New Highs and Lows:

1. New Highs:
a. A new high occurs when a stock or index reaches a price level higher than its previous highest price, often
referred to as a 52-week high or all-time high.
b. When a significant number of stocks in an index, sector, or market are hitting new highs, it indicates strong
bullish sentiment and market health.
c. Interpretation: New highs often suggest that buyers are in control, and the market may continue to rise, as it
reflects increasing demand and investor confidence.
2. New Lows:
a. A new low occurs when a stock or index reaches a price lower than its previous lowest price, often referred to as
a 52-week low or all-time low.
b. Anincreasing number of new lows may indicate weakening market conditions or investor sentiment, suggesting
a potential downtrend.
c. Interpretation: New lows can signal that selling pressure is overwhelming buying interest, which may point to a
market correction or a bearish trend.

CIRCUIT FILTERS

Circuit Filters in Price Indicators are mechanisms employed by stock exchanges to regulate extreme price movements in
securities. These filters act as predefined thresholds or limits on how much the price of a stock, index, or market can
move (up or down) within a specific timeframe, such as a trading day.

Purpose of Circuit Filters:

1. Prevent Excessive Volatility:
Circuit filters help curb extreme price movements caused by panic selling, speculative buying, or sudden news.
2. Maintain Market Order:
By halting trading once limits are reached, they provide a cooling-off period for traders to assess information and
make informed decisions.



3. Protect Investors:
These filters reduce the risk of irrational price swings, ensuring a fairer trading environment, especially for retail
investors.

4. System Stability:
They protect the overall market infrastructure from systemic shocks due to sharp, abrupt price changes.

Types of Circuit Filters:

1. Upper Circuit:
a. The maximum price level a stock or index can reach during a session.
b. When the upper circuit limit is hit, trading in that security is halted temporarily or for the remainder of the
session, depending on regulations.
2. Lower Circuit:
a. The minimum price level a stock or index can fall to during a session.
b. Similar to the upper circuit, trading is halted once this threshold is breached.
3. Dynamic Circuit Breakers:
a. Instead of fixed limits, dynamic breakers adjust based on certain metrics like intraday price volatility or volume
trends.

VOLUME INDICATORS

Volume Indicators are tools used in technical analysis to assess the strength or weakness of a market move by analyzing
trading volume. Volume refers to the number of shares, contracts, or units traded over a given period, and volume
indicators leverage this data to provide insights into market sentiment, momentum, and potential reversals.

SMALL INVESTOR VOLUMES

Small Investor Volumes in Volume Indicators refer to the portion of trading volume that is driven by retail investors
(individual, non-institutional traders). Tracking small investor activity through volume indicators can provide insights into
market sentiment and potential turning points, as retail investors often react differently compared to institutional
participants.

Key Characteristics of Small Investor Volumes:

1. Less Predictable Patterns:
a. Small investors often trade based on emotions, news, or momentum, leading to less structured volume patterns.
2. Impact on Market Movements:
a. While retail trades individually may be small, collectively, they can create significant volume spikes, especially in
small-cap or mid-cap stocks with lower liquidity.
3. Sensitivity to Market News:
a. Retail investors are more likely to react strongly to earnings announcements, news, or rumors, causing sudden
volume surges.

OTHER INDICATORS

INSTITUTIONAL ACTIVITY

Institutional activity refers to the trading actions and behaviors of large entities like mutual funds, pension funds, hedge
funds, insurance companies, and investment banks. These institutions often manage vast sums of capital and have a
significant influence on market trends and price movements.

1. High Volume Trades:
e Institutions trade in large quantities, which can lead to substantial price movements.



e These trades are often executed over time to minimize market impact.
2. Market Impact:
e |nstitutional buying increases demand, often driving prices up.
e |nstitutional selling increases supply, often driving prices down.
3. Long-Term Perspective:
e |nstitutions generally take a long-term approach to investing, focusing on fundamentals rather than short-
term price fluctuations.
4. Use of Algorithms and Technology:
e |Institutions use advanced algorithms and trading strategies to execute large orders efficiently without
significantly impacting the market.

TRENDS

A trend represents the general direction of price movement in a market over a specific period. Trends are foundational in
technical analysis as they help traders identify opportunities and align their trades with the market's momentum.

Types of Trends

1. Uptrend (Bullish Market)
a. Definition: A series of higher highs and higher lows.
b. Indication: The market is experiencing buying pressure, with demand outpacing supply.
c. Key Characteristics:
i. Prices generally move upwards over time.
ii. Trendlines connecting the lows slope upwards.
d. Example: A stock price moves from $100 to $150 over weeks with periodic pullbacks to $110 and $140.
2. Downtrend (Bearish Market)
a. Definition: A series of lower highs and lower lows.
b. Indication: The market is experiencing selling pressure, with supply outpacing demand.
c. Key Characteristics:
i. Prices generally move downwards over time.
ii. Trendlines connecting the highs slope downwards.
d. Example: A stock price declines from $150 to $100 with intermittent rallies to $130 and $120.
3. Sideways/Horizontal Trend (Range-Bound Market)
a. Definition: Price oscillates between two levels without a clear direction.
b. Indication: The market is in a state of equilibrium, with supply and demand balanced.
c. Key Characteristics:
i. Prices move within a defined range (support and resistance).
ii. Lack of a dominant trend indicates consolidation or indecision.
d. Example: A stock fluctuates between $50 and $60 for weeks without breaking out of this range.

Analysis

1. Identifying Trends:
e Use price charts (e.g., line, bar, candlestick charts) to visualize price movement.
e Connect significant highs or lows using trendlines.
e Look for the sequence of price patterns (higher highs/lows or lower highs/lows).
2. Trend Strength Indicators:
e Moving Averages:
o Upward-sloping MAs indicate an uptrend; downward-sloping MAs signal a downtrend.
e ADX (Average Directional Index):
o Measures trend strength on a scale of 0-100.



o Values above 25 suggest a strong trend; below 20 indicate weak or no trend.
e Volume Analysis:
o Increasing volume during a trend confirms its strength.
3. Trend Reversals:
o Definition: A shift in the direction of the prevailing trend.
e Indicators:
o Breaks in trendlines.
o Patterns like double tops, double bottoms, or head-and-shoulders.
o Divergences in momentum indicators (e.g., RSl or MACD).
4. Trend Continuation:
e Atemporary pause or consolidation before the trend resumes.
e |dentified using patterns like flags, pennants, or triangles.

RESISTANCE

A resistance level is a specific price point where the asset's upward movement is expected to pause, halt, or reverse due
to heightened selling pressure.

Significance:

e Resistance occurs because market participants perceive the price as overvalued or a good opportunity to sell,
increasing supply.
e |t serves as a psychological barrier, reflecting hesitation or profit-taking among traders.

Behavior:

o Testing Resistance:
o The price often approaches the resistance level multiple times before breaking through or reversing.
o Each test can strengthen the resistance level if the price consistently fails to break through.
e Breakouts:
o If the price successfully breaks above resistance, it may indicate increased demand and bullish momentum.
o Post-breakout, the former resistance level often transforms into a new support level.
e Example: A stock faces resistance at $100 but breaks above it. Later, $100 becomes a floor (support) during a
retracement.

SUPPORT

A support level is a specific price point where the asset's downward movement is expected to pause, halt, or reverse due
to increased buying pressure.

Significance:

e Support reflects market participants viewing the price as undervalued, increasing demand.
e It acts as a safety net, indicating areas where buyers are willing to step in.

Behavior:

o Testing Support:
o Similar to resistance, support levels are tested multiple times, reinforcing their importance with each test.
e Breakdowns:
o Ifthe price falls below a support level, it often signals increased supply and bearish momentum.
o The broken support level may then act as a new resistance level.
e Example: A stock finds support at $50 but breaks below it. Later, S50 becomes a ceiling (resistance) when the price
attempts to recover.



TECHNICAL CHARTS AND PATTERNS

Technical charts are essential tools in technical analysis, offering traders and investors insights into price movements,
market trends, and patterns. By analyzing historical data, these charts help in predicting future price behavior and
making informed trading decisions.

Types of Technical Charts

1. Line Chart
e Description:
o Asimple chart connecting closing prices over a specified period with a continuous line.
e Uses:
o Ideal for identifying long-term price trends and overall market direction.
e Strengths:
o Easytoread and interpret.
o Eliminates the noise from intraday price fluctuations, providing a cleaner view of trends.
e Weaknesses:
o Does not display detailed information about price movements (e.g., opening, high, and low prices) during
the trading session.
2. Bar Chart
e Description:
o Represents price data for each period using vertical bars.
o The bar's top and bottom indicate the highest and lowest prices, while small horizontal lines on the left and
right show the opening and closing prices, respectively.
e Uses:
o Displays the range of price movements and the opening/closing levels for each trading period.
e Strengths:
o Provides more detail than a line chart, offering a comprehensive view of price action.
o Weaknesses:
o Can appear visually cluttered, especially with large datasets or shorter timeframes.

3. Candlestick Chart

e Description:
o Combines open, high, low, and close (OHLC) prices into a single "candle."
= Body: Represents the range between the opening and closing prices.
*  Wicks (Shadows): Show the high and low prices for the period.
*= Color Coding:
* Green/White Candle: Closing price is higher than the opening (bullish sentiment).
» Red/Black Candle: Closing price is lower than the opening (bearish sentiment).
e Uses:
o Excellent for visualizing price action, identifying trends, and spotting potential reversals through
candlestick patterns.
e Strengths:
o Easy to interpret once familiar with candlestick patterns.
o Reveals clear patterns like dojis, hammers, engulfing patterns, and spinning tops.
e Weaknesses:
o Requires knowledge of candlestick patterns for effective interpretation.
o May become overwhelming for beginners due to the variety of patterns.



CHARTS

Chart patterns represent price movements forming specific shapes or trends on technical charts. They are crucial for
predicting future market behavior based on historical data, helping traders identify opportunities for entry, exit, or
continuation of trades.

1. Continuation Patterns
Continuation patterns suggest that the prevailing trend will likely persist after a period of consolidation.
e Ascending Triangle
o Appearance: Flat top resistance and ascending support lines.
o Trend: Bullish.
o Indicates: A breakout above resistance, typically in an uptrend.
¢ Descending Triangle
o Appearance: Flat bottom support and descending resistance lines.
o Trend: Bearish.
o Indicates: A breakdown below support, often in a downtrend.
e Symmetrical Triangle
o Appearance: Two converging trendlines forming a triangle shape.
o Trend: Neutral.
o Indicates: A breakout in the direction of the prevailing trend.
e Flag
o Appearance: A small rectangular area of consolidation following a sharp price move.
o Trend: Bullish or bearish, depending on the preceding trend.
o Indicates: Continuation in the same direction as the prior sharp move.
2. Reversal Patterns
Reversal patterns suggest that the current trend is likely to change direction.
¢ Head and Shoulders
o Appearance: A central peak (head) with two smaller peaks (shoulders) on either side.
o Trend: Bearish.
o Indicates: A reversal of an uptrend after breaking the neckline.
o Inverse Head and Shoulders: The inverse pattern suggests a bullish reversal in a downtrend.
e Double Top
o Appearance: Two peaks at a similar level, forming an "M" shape.
o Trend: Bearish.
o Indicates: Reversal of an uptrend.
e Double Bottom
o Appearance: Two troughs at a similar level, forming a "W" shape.
o Trend: Bullish.
o Indicates: Reversal of a downtrend.
e Triple Top and Triple Bottom
o Appearance: Three peaks (triple top) or three troughs (triple bottom) at similar levels.
o Trend:
* Triple Top: Bearish, signaling a reversal of an uptrend.
* Triple Bottom: Bullish, signaling a reversal of a downtrend.
o Indicates: Stronger reversal signals than double patterns.
¢ Rounding Bottom
o Appearance: A gradual, U-shaped price curve.
o Trend: Bullish.
o Indicates: A reversal of a downtrend into an uptrend.
e Cup and Handle



o Appearance: A rounded bottom (cup) followed by a smaller consolidation phase (handle).
o Trend: Bullish.
o Indicates: A breakout to the upside after the handle phase.

INDICATORS

Technical indicators are mathematical calculations based on price, volume, or open interest, used in technical analysis to
understand market dynamics and guide trading decisions. Some widely used indicators include RSI, MACD, and MA.

1. Relative Strength Index (RSI)
o Type: Momentum Oscillator
e Purpose: Measures the speed and magnitude of price movements to identify overbought or oversold conditions.

How RSI Works:

¢ Range: Values range between 0 and 100.

e Standard Lookback Period: Typically uses 14 periods.

e Key Levels:
o Overbought: RSI > 70 — Indicates the price may be overvalued, and a reversal or pullback could occur.
o Oversold: RSI < 30 — Indicates the price may be undervalued, suggesting a potential rebound.
o Neutral Zone: RSI between 30 and 70 reflects a balanced market.

Uses of RSI:

¢ Identify Reversals: Divergence between RSl and price action may signal trend reversals.
e Confirm Trends:
o RSl above 50 in an uptrend reinforces bullish momentum.
o RSl below 50 in a downtrend confirms bearish momentum.
2. Moving Average Convergence Divergence (MACD)
e Type: Trend-following Momentum Indicator
e Purpose: Tracks the relationship between two moving averages to gauge trends and momentum.

How MACD Works:

e Components:
o MACD Line: Difference between the 12-period and 26-period Exponential Moving Averages (EMAs).
o Signal Line: 9-period EMA of the MACD line.
o Histogram: Visual representation of the difference between the MACD line and the Signal line.

Key Actions:

e Bullish Signal: MACD line crossing above the Signal line indicates a potential buying opportunity.
e Bearish Signal: MACD line crossing below the Signal line suggests a potential selling opportunity.
e Divergence: Discrepancy between MACD and price action signals potential trend reversals.

Uses of MACD:

e Entry/Exit Points: Identify buy/sell opportunities through crossovers.
e Trend Confirmation:
o Rising MACD suggests bullish momentum.
o Falling MACD indicates bearish momentum.
3. Moving Averages (MA)
e Type: Trend-following Indicator
e Purpose: Smooths price data to highlight trends by filtering out short-term price fluctuations.



Types of Moving Averages:

e Simple Moving Average (SMA): Averages the closing prices over a specific period.
e Exponential Moving Average (EMA): Assigns greater weight to recent prices, making it more sensitive to recent
market activity.

How MAs Work:

e Bullish Signal: Price moving above the MA suggests upward momentum.

e Bearish Signal: Price falling below the MA indicates downward momentum.

e Crossover Strategy:
o Golden Cross: Short-term MA crossing above long-term MA is a bullish signal.
o Death Cross: Short-term MA crossing below long-term MA is a bearish signal.

Uses of MAs:

e Trend Identification:
o Arising MA indicates an uptrend.
o Afalling MA signals a downtrend.
e Dynamic Support/Resistance: Acts as a barrier where price levels may reverse or consolidate.

Effect of Changes in Interest Rates on Bond Prices

Understanding the relationship between interest rates and bond prices is vital for fixed-income investors. This inverse
relationship is foundational in bond markets:

e  When interest rates rise, bond prices fall.
e When interest rates fall, bond prices rise.

This dynamic is driven by key factors, as outlined below:

1. Fixed Coupon Payments and Market Interest Rates

e Bond's Fixed Coupon: Most bonds pay a fixed coupon based on their face value.

e Market Interest Rates: When market interest rates change, the fixed coupon becomes more or less attractive
compared to newly issued bonds.

Scenario: Interest Rates Rise

e New bonds offer higher coupon rates aligned with increased market rates.
e The fixed coupon of existing bonds becomes less attractive, causing their price to decline.
o Example: A bond paying 5% will be less appealing if new bonds offer 6%. Investors would demand a
discount on the 5% bond to align its yield with market rates.

Scenario: Interest Rates Fall

e New bonds offer lower coupon rates aligned with decreased market rates.
e The fixed coupon of existing bonds becomes more attractive, increasing their price.
o Example: A bond paying 5% will be more appealing than new bonds offering 4%. Investors are willing to
pay a premium for the higher yield.
2. Price-Yield Relationship
The price-yield relationship explains how bond prices adjust to interest rate changes:
e Yield: The return an investor earns, based on the bond’s price and coupon payments, acts as the bond's
effective interest rate.
¢ Inverse Relationship:



o Rising Interest Rates: The bond’s yield must increase to match new bonds, leading to a price
decrease.
o Falling Interest Rates: The bond’s price rises as its yield decreases to match lower market rates.
3. Duration and Interest Rate Sensitivity
Duration measures how much a bond’s price will change due to interest rate fluctuations:
e Longer Duration Bonds:
o Higher Sensitivity: Exhibit greater price volatility.
o Example: A 20-year bond will experience larger price changes than a 5-year bond for the same rate
change.
e Shorter Duration Bonds:
o Lower Sensitivity: Experience smaller price changes.
¢ Modified Duration:
o Provides a precise estimate of price change due to interest rate shifts.

Example: If a bond has a modified duration of 5, a 1% increase in rates causes its price to drop by ~5%.

4. Why the Inverse Relationship Exists
The bond’s price reflects the present value of its future cash flows (coupon payments and principal).
e Higher Interest Rates: Increase the discount rate, reducing the present value of future cash flows, lowering
the bond's price.
e Lower Interest Rates: Decrease the discount rate, increasing the present value of future cash flows, raising
the bond's price.

Key Differences
Aspect Yield to Maturity (YTM) Holding Period Return (HPR)

Expected return if the bond is held Actual return over the period the bond is

Definition to maturity. held.

Entire life of the bond until

Timeframe maturity.

Limited to the holding period.

Assumes coupons are reinvested at Based on actual reinvestment rates and

Assumptions the YTM rate. market price changes.

Ignores interim price changes (if
Considers price changes during the

Price Impact held to maturity). _ )
holding period.
L Theoretical measure for Realized measure for evaluating actual
Applicability comparison across bonds. performance.
Market Ignores market price fluctuations.  Includes market price changes during the
Fluctuations holding period.
Reinvestment Assumes constant reinvestment Accounts for real-world reinvestment

Risk rate. conditions.



Macaulay Duration

Macaulay Duration is a key concept in fixed-income investing. It measures the weighted average time it takes for an
investor to receive all cash flows (coupons and principal) from a bond. This measure helps investors understand how
sensitive a bond's price is to changes in interest rates, with longer durations indicating higher price sensitivity.

Formula
0 tx1 n*M
)) it n
t=1 (1+y) (1+y)
P

Macaulay Duration =

n = number of cash flows

t =time of maturity

C = cash flow

i = required yield

M = maturity ( par ) value

P = bond price

Key Characteristics

1. Time Dimension:

o Macaulay Duration is expressed in years and represents the effective "average time" it takes to receive the
bond's cash flows.

o This gives an investor a sense of the time it will take for the bond to pay back its invested amount.

2. Bond Type Impact:

o Zero-Coupon Bonds:

* For zero-coupon bonds, Macaulay Duration is equal to the bond’s maturity because the investor receives all
the cash flows (the lump sum principal) at maturity.

o Coupon Bonds:
= For coupon-paying bonds, the Macaulay Duration will always be less than the bond’s maturity since coupon

payments are received before the principal is paid at maturity. The sooner the cash flows are received, the
shorter the duration.
3. Interest Rate Impact:

o Higher Duration: Bonds with longer durations are more sensitive to interest rate changes. A rise in interest rates
will cause a larger decrease in the bond’s price, while a fall in interest rates will cause a larger increase in the
price.

o Lower Duration: Bonds with shorter durations are less sensitive to interest rate changes.

Modified Duration

Modified Duration measures a bond's price sensitivity to changes in interest rates. It expresses the approximate
percentage change in the bond's price for a 1% change in interest rates. Modified Duration is derived from
Macaulay Duration and provides a practical tool for assessing interest rate risk.

Formula



Where:
¢  Dyrac = Macaulay Duration.
e 1y = yield to maturity (YTM), expressed as a decimal.

e 7. = number of compounding periods per year.
Key Characteristics

e Practical Measure: Directly connects to price changes due to interest rate changes.

e Relationship to Macaulay Duration: Always slightly smaller than Macaulay Duration since it
adjusts for the bond’s yield.

e Inverse Relationship: Bond prices move inversely to changes in yields.



