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• The frequency of compounding can be more than once per year 

• The stated annual interest rate or quoted annual interest rate (!") is the annual (but not 

actual) correspondence for a rate that compounds more than once in a year. 

 

In this case, (1 + !")! is not meant to be a future value factor when compounding is more than 

once a year; the actual future value is higher the more compounding occurs. 

 

The new factor is as follows: 

 

?=! = <= × @1 + #!
$A

$!
 

 

where, 

- is the number of compounding periods in a year, and , is the number of years 

 

• Continuous compounding is when the number of compounding periods becomes infinite. We 

use the limiting value of the future value factor as m → ∞, and obtain the following formula: 

 
?=! = <=##!! 

  

• The periodic interest rate is the stated annual interest rate divided by the number of times it is 

compounding per year 

• The effective annual rate (EAR) is the actual rate that results from using a stated annual interest 

rate that is compounded more than once a year: 

 

EFG = (1 + /#!'.7'H	'+,#!#(,	!$,#)$ − 1 = @1 +
!"
0A

$
− 1 

 

or, with continuous compounding: 

EFG = ##! − 1 

 

Future Value of a Series of Cash Flows 
• An annuity is a finite set of equal sequential cash flows. 

• An ordinary annuity has a first cash flow occurring one period from now (t=1). 

• An annuity due has a first cash flow occurring immediately (t=0). 

• A perpetuity or perpetual annuity is a set of equal never-ending sequential cash flows, with the 

first cash flow occurring one period from now (t=1). 

• The future value of an ordinary annuity of multiple identical cash flows can be computed as 

the sum of the future values of each respective annuity: 

 

?=! = F[(1 + !)!%& + (1 + !)!%' +⋯+ (1 + !)& + (1 + !)(] 
 

The formula is simplified to: 

?=! = FL
(1 + !)! − 1

! M 

 

With compounding, the formula is: 
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• A firm can create its own barrier to entry by acquiring a significant portion of a key resource (e.g. 

De Beers’s control of 80% of the world’s supply of natural diamonds) 

 

Single-Price Monopoly 
• A single price monopoly is a firm that sells each unit of its output for the same price to all 

customers 

• In a monopoly, the firm’s demand curve is the market demand curve 

• Unlike for a firm in perfect competition, the marginal revenue of a single-price monopoly is not 

equal to its demand curve. That is because in order to sell an additional unit of good demanded, 

the price decreases, leading to a loss of revenue from the price decrease and an increase in 

revenue from the increase in output sold: 

 

zG =
Hℎ$+\#	'+	ÆG

Hℎ$+\#	'+	.1,/1, = {$'+	*!.0	.1,/1,	'+H!#$(# − Å.((	*!.0	/!'H#	7#H!#$(# 

 

 
 

• When demand is elastic, a decrease in price will increase total revenue, so the revenue gain from 

the output increase would be greater than the revenue loss from the price decrease, and marginal 

revenue will be positive 

• When demand is inelastic, a decrease in price will decrease total revenue, so the revenue gain 

from the output increase would be less than the revenue loss from the price decrease, and 

marginal revenue will be negative 

• When demand is unit elastic, a decrease in price will leave total revenue unchanged at its 

maximum level, so the revenue gain from the output increase would equal the revenue loss from 

the price decrease, and marginal revenue will be zero 

• The three previous points are illustrated as follows: 
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• In a monopoly, demand is always elastic, because that’s where marginal revenue is positive 

and profit is being maximized. If the firm was producing at a point where the demand was 

inelastic, the firm could always increase price or decrease production in order to produce at a 

point where demand is elastic, thus maximizing profit 

• As for a competitive industry, in a monopoly, when marginal revenue exceeds marginal cost, 

economic profit (total revenue – total cost) increases, and when marginal revenue is less than 

marginal cost, economic profit decreases. Therefore, when marginal revenue equals marginal 
cost, economic profit is maximized: 

 

  
 

• A monopoly can set its own price (unless it’s regulated), but it wouldn’t sell many units at that 

price. In order to maximize profits, a monopoly would produce the profit maximizing quantity and 

try to sell it at the highest possible price 

• Unlike a firm in a competitive market, a monopoly gets to enjoy its economic profit, because 

barriers to entry prevent other firms from entering the market and eliminating the economic profit. 

• Producing at the profit-maximizing output level doesn’t guarantee economic profit. For example, a 

monopolistic firm may produce at the profit-maximizing output, but its fixed cost may increase the 

ATC curve to reach or even exceed the demand curve, thus creating zero economic profits or an 

economic loss 
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Comparing Single-Price Monopoly to Competition 
• If a single-price monopoly is formed from a consolidation of firms in a competitive industry, the 

following occur: 

o The monopoly’s demand curve is the industry’s demand curve 

o The monopoly’s MC curve is the industry’s MC curve, since it’s the sum of the individual 

firms’ MC curves 

o The monopoly’s MR curve is less than the competitive industry’s MR curve (which was 

the demand curve) 

• Thus, from the above point, the single-price monopoly’s MC curve would intersect its MR curve at 

a lower output than the competitive industry’s MC curve intersected its MR curve, and the price 

for that smaller output quantity would be higher. Therefore a single-price monopoly formed from a 

consolidation of a competitive industry would result in a lower output at a higher price: 

 

 
 

• Perfect competition is efficient, because producers are forced to produce at the minimum point on 

their LRAC curve, a point at which MSB = MSC: 

 

 
 

• A single-price monopoly is not efficient, because it creates a deadweight loss from a decrease in 

output, though the monopoly gains a surplus from an increase in price: 
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• Cash flows from operating activities typically relate to the short-term assets and short-term 

liabilities sections of the balance sheet 

• Cash flows from investing activities typically relate to the long-term assets section of the balance 

sheet 

• Cash flows from financing activities typically relate to the long-term liabilities and equity sections 

of the balance sheet 

• The cash flow statement is linked to the income statement when presented in the indirect method, 

in which case it starts with the net income derived from the income statement 

• If cash is held in foreign currencies, the impact due to changes in interest rates between the 

beginning and the end of the accounting period is reported on the cash flow statement 

• Each item on the balance sheet is related to the income statement and/or the cash flow statement 

through the change in its beginning and ending balance. For example, the accounts receivable 

(F/G) balance sheet account: 

 

+	u#\'++'+\	F/G	[u$%$+H#	(ℎ##,] 
+	!#e#+1#(	['+H.0#	(,0+,] 
−	H$(ℎ	H.%%#H,#7	*!.0	H1(,.0#!( 
= ≥‘÷µ‘—	Û/«	[∑∂¥∂‘ª≥	“Ÿ≥≥∏] 
 

• The cash flow statement uses cash accounting, and the income statement uses accrual 

accounting. Differences between the accrual accounting and cash accounting for an operating 

transaction results in a change in some short-term asset or liability on the balance sheet: 

o If revenue on the income statement is greater than cash collected, accounts receivable 

increased, and vice versa 

o If expenses on the income statement are smaller than cash paid, accounts payable 

decreased 

 

Preparing the Cash Flow Statement 
 

Cash Flow from Operating Activities (Direct Method) 
• Cash flow from operations is a sum of the following: 

 

+	H$(ℎ	!#H#'e#7	*!.0	H1(,.0#!(	
−	H$(ℎ	/$'7	,.	(1//%'#!(	
−	H$(ℎ	/$'7	,.	#0/%.9##(	
−	H$(ℎ	/$'7	*.!	.,ℎ#!	./#!$,'+\	#ú/#+(#(	
−	H$(ℎ	/$'7	*.!	'+,#!#(,	
−	H$(ℎ	/$'7	*.!	,$ú#(	
= ª∂“Ÿ	∫¥ºÙ	∫≤º’	º†≥≤∂∏µº‘“ 
 

• Each of the above elements is obtained as follows: 

o Cash received from customers: 
§ Also known as cash collections 
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§ As seen in the previous section, cash received from customers is linked to the 

change in accounts receivable on the balance sheet and revenue on the income 

statement, and we derive it accordingly: 

 

+	!#e#+1#(	['+H.0#	(,0+,] 
−	'+H!#$(#	'+	F/G	[u$%$+H#	(ℎ##,] 
= ª∂“Ÿ	ªº¥¥≥ª∏≥÷	∫≤º’	ª€“∏º’≥≤“ 

 

§ If F/G increases over the period, then the increase is subtracted from revenue to 

obtain the cash collections 

§ If F/G decreases over the period, then the decrease is added to revenue to 

obtain the cash collections 

o Cash paid to suppliers: 
§ To determine the cash paid to suppliers, we must also determine the amount of 

inventory purchased from suppliers. Purchases from suppliers (not cash paid to 

suppliers) affect the inventory account as follows: 

 

+	u#\'++'+\	'+e#+,.!9	[u$%$+H#	(ℎ##,] 
+	/1!Hℎ$(#( 
−	H.(,	.*	\..7(	(.%7	(;–{:)	['+H.0#	(,0+,] 
= ≥‘÷µ‘—	µ‘ı≥‘∏º≤π	[∑∂¥∂‘ª≥	“Ÿ≥≥∏] 
 

so, 

+	#+7'+\	'+e#+,.!9	[u$%$+H#	(ℎ##,] 
−	u#\'++'+\	'+e#+,.!9	[u$%$+H#	(ℎ##,] 
+	H.(,	.*	\..7(	(.%7	(;–{:)	['+H.0#	(,0+,] 
= †€≤ªŸ∂“≥“ 
 

note, 

+	#+7'+\	'+e#+,.!9	[u$%$+H#	(ℎ##,] 
−	u#\'++'+\	'+e#+,.!9	[u$%$+H#	(ℎ##,] 
= ªŸ∂‘—≥	µ‘	µ‘ı≥‘∏º≤π	[∑∂¥∂‘ª≥	“Ÿ≥≥∏] 
 

§ The amount of cash paid to suppliers affects accounts payable as follows: 

 

+	u#\'++'+\	F/<	[u$%$+H#	(ℎ##,] 
+	/1!Hℎ$(#( 
−	H$(ℎ	/$'7	,.	(1//%'#!( 
= ≥‘÷µ‘—	Û/ˆ	[∑∂¥∂‘ª≥	“Ÿ≥≥∏] 
 

so, 

+	u#\'++'+\	F/<	[u$%$+H#	(ℎ##,] 
−	#+7'+\	F/<	[u$%$+H#	(ℎ##,] 
+	/1!Hℎ$(#( 
= ª∂“Ÿ	†∂µ÷	∏º	“€††¥µ≥≤“ 
 

note, 

+	u#\'++'+\	F/<	[u$%$+H#	(ℎ##,] 
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−	#+7'+\	F/<	[u$%$+H#	(ℎ##,] 
= “€∑∏≤∂ª∏	µ‘ª≤≥∂“≥	µ‘	Û/ˆ	[∑∂¥∂‘ª≥	“Ÿ≥≥∏] 
 

§ Therefore, the cash paid to suppliers is: 

 

+	;–{:	['+H.0#	(,0+,] 
+	'+H!#$(#	'+	'+e#+,.!9	[u$%$+H#	(ℎ##,] 
−	'+H!#$(#	'+	$HH.1+,(	/$9$u%#	[u$%$+H#	(ℎ##,] 
= ª∂“Ÿ	†∂µ÷	∏º	“€††¥µ≥≤“ 
 

o Cash paid to employees: 
§ The amount of cash paid to employees affects salary and wages payable as 

follows: 

 

+	u#\'++'+\	($%$!9	$+7	d$\#(	/$9$u%#	[u$%$+H#	(ℎ##,] 
+	($%$!9	$+7	d$\#(	#ú/#+(#	['+H.0#	(,0+,] 
−	H$(ℎ	/$'7	,.	#0/%.9##( 
= ≥‘÷µ‘—	“∂¥∂≤π	∂‘÷	Ù∂—≥“	†∂π∂∑¥≥	[∑∂¥∂‘ª≥	“Ÿ≥≥∏] 
 

so, 

+	u#\'++'+\	($%$!9	$+7	d$\#(	/$9$u%#	[u$%$+H#	(ℎ##,] 
−	#+7'+\	($%$!9	$+7	d$\#(	/$9$u%#	[u$%$+H#	(ℎ##,] 
+	($%$!9	$+7	d$\#(	#ú/#+(#	['+H.0#	(,0+,] 
= ª∂“Ÿ	†∂µ÷	∏º	≥’†¥ºπ≥≥“ 
 

note, 

+	u#\'++'+\	($%$!9	$+7	d$\#(	/$9$u%#	[u$%$+H#	(ℎ##,] 
−	#+7'+\	($%$!9	$+7	d$\#(	/$9$u%#	[u$%$+H#	(ℎ##,] 
= “€∑∏≤∂ª∏	µ‘ª≤≥∂“≥	µ‘	“∂¥∂≤π	∂‘÷	Ù∂—≥“	†∂π∂∑¥≥	[∑∂¥∂‘ª≥	“Ÿ≥≥∏] 
 

§ Therefore, the cash paid to employees is: 

 

+	($%$!9	$+7	d$\#(	#ú/#+(#	['+H.0#	(,0+,] 
−	'+H!#$(#	'+	($%$!9	$+7	d$\#(	/$9$u%#	[u$%$+H#	(ℎ##,] 
= ª∂“Ÿ	†∂µ÷	∏º	≥’†¥ºπ≥≥“ 
 

o Cash paid for other operating expenses: 
§ To determine the cash paid for other operating expenses, we adjust the “other 

operating expenses” in the income statement by the net changes in prepaid 

expenses and accrued expense liabilities on the balance sheet: 

 

+	.,ℎ#!	./#!$,'+\	#ú/#+(#(	['+H.0#	(,0+,] 
+	'+H!#$(#	'+	/!#/$'7	#ú/#+(#(	$HH.1+,	[u$%$+H#	(ℎ##,] 
−	'+H!#$(#	'+	$HH!1#7	%'$u'%','#(	$HH.1+,	[u$%$+H#	(ℎ##,] 
= ª∂“Ÿ	†∂µ÷	∫º≤	º∏Ÿ≥≤	º†≥≤∂∏µ‘—	≥£†≥‘“≥“ 
 

o Cash paid for interest: 
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Marginal Cost of Capital Schedule 
• The cost of capital may increase as additional capital is raised due to any of the following: 

o Existing debt covenants that preclude the issuance of additional debt with similar 

seniority. Such covenants may include a debt incurrence test that precludes the 

issuance of additional debt at the same seniority once certain financial conditions are 

reached. In these cases, more equity financing is used, which is costlier 

o A deviation from the target capital structure in order to take advantage of economies of 

scale in raising new capital or market conditions. The MCC might increase to reflect 

deviations from the target capital structure 

• As a company raises more funds, its marginal cost of capital increases. This is represented in a 

graphical form known as the MCC schedule, which represents the MCC (or WACC) as a function 

of the amount of capital raised: 

 

 
 

• The amounts at which MCC changes are known as break points, and they are computed based 

on the schedule of costs of the various sources of capital: 

 

u!#$)	/.'+, =
$0.1+,	.*	H$/',$%	$,	dℎ'Hℎ	,ℎ#	(.1!H#l(	H.(,	.*	H$/',$%	Hℎ$+\#(

/!./.!,'.+	.*	+#d	H$/',$%	!$'(#7	*!.0	,ℎ#	(.1!H#  

 

For example, if a company intends to raise capital with a target of 40% debt and 60% equity, and 

the first two changes in debt and equity cost are at $2M and $6M respectively, then the first two 

break points are: 

 

7#u,	u!#$)	/.'+, =
2

40% = $5z 

 

#81',9	u!#$)	/.'+, =
6

60% = $10z 

 

Floatation Costs 
• Floatation costs are transaction costs from investment banks used to facilitate the raising of new 

capital 

• Floatation costs in the issuance of debt or preferred stock are minor (usually < 1%), and are 

typically not included in the estimated cost of capital from those sources 

!""

#$%&'()*+(,&-./
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• Floatation costs in the issuance of equity can be rather significant and should be recognized. In 

the US, they are at 7.11% on average, and in Europe they range from 1.5 to 6%. The main 

difference is that the US typically uses cash underwritten offers, which are generally more 

expensive than rights underwritten offers (essentially call options) commonly used in Europe 

• Most finance textbooks include floatation costs of equity in the cost of capital, but some analysts 

include them as a cost of the company or project being evaluated 

• Assuming that floatation costs should be part of the cost of equity capital, we can derive the DDM 

model as follows: 

 

!m =
g&

<( − ?
+ \ 

 

where, 

? are the floatation costs of the project 

 

we can rewrite the floatation costs as a percentage of the price per share: 

 

!m =
g&

<((1 − *)
+ \ 

 

* = E
u-

 is the floatation cost as a percentage of the price per share 

 

• Note: though floatation costs are often included in the cost of equity capital, it is 
inaccurate to do so, because we are essentially adjusting the present value of future cash 
flows by a fixed percentage that doesn’t necessarily equate to the present value of the 
floating costs 

• Though including floatation costs in the cost of equity capital is incorrect, it is often done because: 
o It is difficult to identify particular financing associated with any given project 
o It easily demonstrates how financing costs change as a company switches from internally 

generated equity (i.e. retained earnings) to externally generated equity (i.e. new stock 

issue) 
• The more accurate and recommended approach is to calculate the cost of equity and WACC 

normally, and to adjust the cash flows in the valuation computation: 

 

><= = <=	.*	'+*%.d( − <=	.*	.1,*%.d( − *%.$,$,'.+	H.(,( 
 

What Do CFOs Do? 
• Surveys of US and Europe based CFOs have indicated that: 

o The most popular method for estimating the cost of equity is CAPM 

o Few companies use DDM to estimate their cost of equity (DDM used to be the favored 

approach) 

o Public companies are more likely to use CAPM than are private companies (which makes 

sense, given that systematic risk or beta is hard to estimate for non-public companies) 

o In evaluating projects, the majority of companies use a single company WACC, and a 

large number of companies adjust their WACC for individual projects 

 



 

373 

!"#$%&'()*+%,*-(.*&*'/0/&, (

An Introduction to Working Capital 
• Working capital management encompasses the short-term aspects of corporate finance, and 

aims to ensure an adequate ready access to funds necessary for day-to-day operations, while 

optimally investing the company’s assets 

• Effective working capital management consists of: 

o Maintaining adequate levels of cash 

o Converting short-term assets (i.e. accounts receivable and inventory) into cash 

o Controlling outgoing payments to vendors, employees, and others 

• Companies use a combination of the following approaches to effectively manage their working 

capital: 

o Invest short-term funds in short-dated, highly liquid securities 

o Maintain credit reserves (e.g. bank or vendor lines of credit) 

o Issue commercial paper or other money market instruments 

• Working capital needs are influenced by the following: 

o Internal factors: 

§ Company size and growth rate 

§ Organizational structure 

§ Sophistication of working capital management 

§ Borrowing and investing positions, activities, and capacities 

o External factors: 

§ Banking services used 

§ Interest rates 

§ New technologies and new products 

§ The economy 

§ Competitors 

• The scope of working capital management includes: 

o Transactions (i.e. payments for trade, financing, and investment) 

o Relations with financial institutions and trading partners to ensure effective transactions 

o Analyses of working capital management activities to formulate and implement 

appropriate strategies 

o Focus on a global viewpoint and strong emphasis on liquidity 

 

Managing and Measuring Liquidity 
• Liquidity is the extent to which a company is able to meet its short-term obligations using assets 

that can be readily transformed into cash 

• There are two dimensions to focus on when evaluating the liquidity of an asset: 

o The type of asset 

o The speed at which the asset can be converted into cash 

• Liquidity management is the ability to generate cash when and where it is needed 

• Corporate liquidity management doesn’t involve lots of theories or principles. Companies with 

excess cash don’t worry about liquidity and focus on putting the excess liquidity to a more 

productive use. On the other hand, companies strapped for cash strive to manage their liquidity in 

order to remain solvent and avoid bankruptcy 
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The put option is likely to be exercised when the prevailing market interest rate (yield) is higher 

than the coupon rate on the bond, t, since the put price is usually par, and the price/yield 

relationship curve shifts to the green line 

 

The value of the put option at a given yield level, is the difference between the price of the option-

free bond and the price of the putable bond at that yield level (<' − <&, in the hashed region) 

 

When the market yield is greater than the coupon rate, or the equivalent point for the put price, 

the put option is said to be “in-the-money”; when the market yield is less than the coupon rate, 

the call option is said to be “out-of-the-money” 

 

Duration/Convexity Approach 

Duration 
• Recall that duration provides an approximation of a bond’s % price change relative to a 100bp 

shift in interest rates: 

 

%	/!'H#	Hℎ$+\# ≈ −71!$,'.+	 ×	∆9	 × 	100 

 

where, 

∆9 = change in yield in decimal format (e.g. 10u/ = 0.0010) 
 

Note that duration is negated to reflect the inverse relationship between bond price and interest 

rate yield 

 

• Duration is a linear function that represents the first derivative of the price/yield function; it is 

illustrated as the tangent to the price/yield curve: 

 

 
 

Duration estimates are more accurate with small changes in yield than with larger ones: 
small changes in yield, to :& and :', result in similar changes in price between the price/yield 

curve and the duration line; whereas, large changes in yield, to Å& and Å', create a gap between 

the price/yield curve and the duration line 
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Note that because duration is a linear function, when yield changes up or down by the same 

amount (t − t& = t' − t), duration approximates the same magnitude of % price change 
when yield increases or decreases (< − <' = <& − <) 
 

• The greater the convexity of a bond’s price/yield curve, the less accurate duration will be 
to approximate it: convexity increases the magnitude of estimation errors: 

 

 
 

• Analysts determine the rate shock amount to use when computing duration based on historical 

rate changes for similar bonds 

• Modified duration is a measure of duration that assumes that a bond’s cash flows don’t change 

when the yield changes. This is an appropriate measure for option-free bonds 

• Effective duration (or option-adjusted duration) is a measure of duration that assumes that a 

bond’s cash flows change when the yield changes. This is an appropriate measure for bonds with 

embedded options 

• The modified duration formula gives the same result as the duration formula we’ve seen before, 

though it is represented in terms of cash flows: 

 
1

@1 + t)A
	×	Q

1	 ×	<=;?& + 2	 ×	<=;?' +⋯+ +	 ×	<=;?6
)	 × 	< R 

 

where, 

t = yield to maturity 

) = number of payment periods per year (e.g. for semiannual payments, ) = 2) 

+ = number of periods till maturity 

<=;?) = present value of cash flow in period ,	
< = current bond price 

 

The expression Ü&	×	uhME&L'	×	uhME%L⋯L6	×	uhME/B	×	u á is known as the Macaulay duration, so the 

modified duration is also expressed as: 

 
z$H$1%$9	71!$,'.+

@1 + t)A
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• Some interpret duration as the weighted average number of years between each cash flow 

payments; however, the notion is misleading if duration is very large or negative 
• The proper interpretation of a bond with a duration presented as x years, is that the bond 

tends to have the price sensitivity to rate changes of a x-year zero-coupon bond 
• A portfolio’s duration is the weighted average of the durations of the bonds it contains: 

 
/.!,*.%'.	71!$,'.+ = d&g& +d'g' +⋯+d6g6 

 

where, 

d5 = weight of bond ''s value in the portfolio 

g5 = duration of bond '	
+ = number of bonds in the portfolio 

 

• A portfolio’s duration can also be computed with the weighted average of the dollar price change 

for each bond, given the same shift in yield. Note that if the shift in yield is not 100bp, then the 

portfolio duration calculation must be adjusted to reflect duration on a 100bp yield change basis: 
 

/.!,*.%'.	71!$,'.+ = /.!,*.%'.	71!$,'.+Q	RD	fC86pm 	× 	
100
ú  

 

• A portfolio duration is only accurate as a measure if the yields for all of the bonds change 
by 100bp, meaning there must be a parallel shift in the yield curve 

 

Convexity Adjustment 
• We use convexity adjustment to approximate the change in price that is not explained by 

duration (for large changes in yield): 

 

$7,1(,#7	71!$,'.+ = 71!$,'.+ + H.+e#ú',9	$7,1(,0#+, 
 

H.+e#ú',9	$7,1(,0#+, = ;	 ×	(∆9′)' 	× 	100 

 

; =
<% + <L − 2<(
2<((∆9)'

 

 

where, 

<% = bond price when yield decreases (price increases) 

<L = bond price when yield increases (price decreases) 

<( = initial bond price 

∆9l = change in yield for which we seek the convexity adjustment 

∆9 = change in yield used to compute duration 

 

• By computing the adjusted duration for various large changes in yield, we are effectively bending 

the duration tangent to mold to the price/yield curve: 
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• If the convexity adjustment is positive, price increase will be greater than price decrease for a 

given large yield adjustment; the price/yield curve has positive convexity 

• If the convexity adjustment is negative, price decrease will be greater than price increase for a 

given large yield adjustment; the price/yield curve has negative convexity 

• Modified convexity adjustment is an adjustment determined with the assumption that cash 

flows don’t change as yields change 

• Effective convexity adjustment is an adjustment determined with the assumption that cash 

flows do change as yields change 

• With option-free bonds, modified and effective convexity adjustments are the same and positive 

(the adjusted duration has positive convexity) 

• With bonds with embedded options, modified and effective convexity adjustments may differ 

significantly when the option is in-the-money. For example, the modified convexity adjustment 

would be positive while the effective convexity adjustment is negative for a call option in-the-

money. Think of it as wrapping the duration to the option-free price/yield curve or the option-

embedded price/yield curve when market yield drops below the coupon rate of a callable bond: 
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Note that the operating expenses % may be different over different years in the timeline, and this 

is accounted for by combining the different parts of the structure: 

 

(1 − ./#!$,'+\	#ú/#+(#(	%)6 = (1 − ./	#ú/#+(#(	%	F)8 × (1 − ./	#ú/#+(#(	%	Ö)R 

 

where, 

+ = $ + u 

 

Investment Strategies 
• Investment strategies are often categorized into the following groups: 

o Style: based on a common characteristic, often growth (high price-to-earnings) vs value 

(low price-to-earnings) or large cap vs small cap 

o Sector: industry focus 

o Index: funds that track an index 

o Global: funds that include securities from around the world; international funds don’t 
include securities from the home country 

o Stable: funds with guaranteed securities, e.g. short-term government bonds 

 

Exchange Traded Funds (ETFs) 
• ETFs are index-based funds that are traded like stocks on the market 

• The first ETF was the Toronto Index Participation Fund (TIP 35) in Canada in 1989; it was 

followed in the US by the S&P 500 Depository Receipts (SPDRs or spiders); then the Hong Kong 

Tracker Fund in 1999; then the Euro STOXX 50 in Europe in 2000; and finally, Japan in 2001 

• European ETFs are structured according to the Undertakings for Collective Investment in 

Transferable Securities (UCITS III) directive in 2001, which is considered more flexible than its 

counterpart in the US, the Investment Company Act (ICA) of 1940 

• In the US, there are 3 distinct legal structures governing ETFs 

o Managed investment companies: open-ended investment companies registered under 

the ICA; they provide the most flexible ETF structure and allow the immediate 

reinvestment of dividends. Sector spiders, iShares, and WEBS (World Equity Benchmark 

Shares) employ this structure 

o Unit investment trusts (UITs): registered investment companies with more constraints, 

because they have trustees instead of a manager. They are required to be fully invested 

in all the underlying securities constructing the index, and must hold all dividends in cash 

until the ETF pays shareholder dividends. They aren’t allowed to lend securities. S&P 

500 and Midcap 400 spiders, and NASDAQ-100 QQQ (qubes) employ this structure 

o Grantor trusts: not registered investment companies, they often trade as American 

Depository Receipts (ADR). They are fully invested in the ETF’s underlying securities, 

and payout dividends on the underlying to shareholders as soon as they can. Grantors 

rarely lend securities or use derivatives. Holding Company Depository Receipts 

(HOLDRs) employ this structure 

• Managed investment companies and UITs use the in-kind process to create and redeem ETFs: 

o Creation: 
1. Exchange specialists (market makers) obtain securities from capital markets 

2. Exchange specialists trade the combination of securities that track the ETF with 

the ETF trust 
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3. The ETF trust provides exchange specialists with creation units (ETF shares) 

4. Exchange specialists sell the ETF shares to investors 

 
 

o Redemption: 
1. Investors trade ETF shares for securities with exchange specialists 

2. Exchange specialists trade redemption units (ETF shares) with the ETF trust 

3. The ETF trust provides exchange specialists with the corresponding combination 

of securities that track the ETF (which are provided to investors) 

4. Investors sell securities in capital markets 

 
• Investors are discouraged from redeeming ETF shares in cash with: 

o Large in-cash redemption fees 

o Redemption based on a NAV that is computed days after the in-cash redemption request 

• Investors are better off selling their securities in capital markets than redeeming them in cash with 

ETF exchange specialists 

• Unlike for traditional mutual funds, in-kind redemption for ETFs doesn’t create a tax burden for 

the remaining shareholders, as there is no capital gain realized in the fund’s portfolio when ETFs 

are traded for securities 

• There are exceptions to the above when ETFs generate capital gains distributions, for instance 

when securities are sold in capital markets due to an index reconstruction 

• Transaction cost for ETFs are often estimated as broker fees plus half the exchange specialist’s 

bid-ask spread: 

 

EÆ?	,!$+($H,'.+	H.(, = u!.)#!	*##( +
u'7 − $()
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Advantages of ETFs 
• Diversification: with a single ETF, equity investors can be exposed to a variety of market caps, 

styles, industries, geographies, or maturities 

• Trading a portfolio like a stock: ETFs cover a portfolio of securities but they are traded like 

stocks, and can be sold short or bought on margin 

• Continuous trading: unlike traditional open-end mutual funds that only trade with a price set 

once per day, ETFs can be traded throughout the day and their prices are continuously updated 

• Risk management: the availability of options and futures contracts on some ETFs enable the 

management of risk exposure 

• Holdings transparency: the composition of ETFs is published daily by the ETF fund sponsor; 

unlike for traditional funds, where the manager publishes the list of assets occasionally 

• Cost effective: ETFs don’t have load fees, so typically have lower expense ratios than do 

managed funds 

• Accurate pricing: if ETFs were trading at prices significantly different from the NAV of its 

underlying securities, there would be an arbitrage opportunity to buy/sell the ETFs and sell/buy its 

underlying securities. Frequent trading eliminates the arbitrage. In a closed-end index, shares can 

trade at a significant premium or discount to the fund’s NAV 

• Lower capital gains tax burden: with in-kind redemption of ETFs for a portfolio of their 

underlying securities, there is limited tax liabilities on capital gains for the remaining shareholders, 

which is not the case for mutual fund shareholders 

• Immediate reinvestment of dividends: open-end ETFs reinvest their dividends right away, but 

not UIT ETFs or index mutual funds 

 

Disadvantages of ETFs 
• (in certain countries) Limited diversification: in a number of countries, ETFs only cover a small 

portion of their market, industries, or styles; in contrast, the US offers a large variety of ETFs 

• Short investment horizon: many investors have long horizon plans and don’t require ETFs’ 

frequent daily trading opportunities 

• (for some) Low trading volumes: some ETFs have low trading volumes, which in turn leads to 

large bid-ask spreads. Certain infrequently traded sector and international ETFs have expense 

ratios higher than those of typical managed portfolios, and large institutional investors may find 

managed portfolio less costly and with comparable tax advantages 

 

Types of ETFs 
• Broad domestic market index: ETFs based on a local market index (e.g. S&P 500). They are 

typically the most actively traded ETFs and available in most countries 

• Style: ETFs that track investment styles (e.g. value or growth, large cap, small cap). These are 

more commonly seen in the US than in other countries 

• Sector or industry: ETFs that track a portfolio of securities from given industry sectors. They can 

span from a very narrow focus (e.g. US real estate investment trusts, REITs) to a very broad one 

• Foreign country or region: international ETFs track indexes in foreign countries, and have 

become significant offerings in US and European markets 

• Fixed income: ETFs that track bonds and other fixed income assets. They are primarily available 

in the US, and have not been very successful 

• Commodity: ETFs that track commodities or commodity indexes (e.g. GSCI) 


