
  Last Revised: 08/14/2024 

 1 

 
 

2024 Level 2 - Seminars 
 

 
  

 

 
 
 

This document should be used in conjunction with the corresponding seminars in the 2024 Level 2 CFA® Program curriculum.  
Some of the graphs, charts, tables, examples, and figures are copyright 2023, CFA Institute.  Reproduced and republished with 
permission from CFA Institute.  All rights reserved. 
 
Required disclaimer: CFA Institute does not endorse, promote, or warrant accuracy or quality of the products or services 
offered by MarkMeldrum.com. CFA Institute, CFA®, and Chartered Financial Analyst® are trademarks owned by CFA Institute. 
 

 

© 2533695 Ontario Limited d/b/a MarkMeldrum.com. All rights reserved. 

Seminars Page 

Standard Errors with CH and Multicollinearity 2 

Time Series Issues (SC, RW, S and CH) 3 

Currency Exchange Rate 6 

Spot, Forward and Par Rates/Curves 11 

Why are ModDur and EffDur different for the same bond? 15 

Interest Rate Trees 16 

Option Adjusted Spread 20 

Swaps 21 

Treasury Bond Futures 27 

Binomial Option Pricing 30 

Black-Scholes-Merton (BSM) Model 33 

Put-Call parity with Replication and Hedging 36 

Deriving N(d1) 37 

Why do we multiply sd by the square root of T 40 

VaR 42 

Analysis of Active Portfolio Management 46 

M.M134813896.

http://markmeldrum.com/


  Last Revised: 08/14/2023 

 
2 

Standard Errors with CH and Multicollinearity 
 

Conditional Heteroskedasticity 
 

 
 
 
     Q15-24 exh. #1 ➞ 2.2225 
         exh. #2 ➞ 2.7905 
 
 
 
 
 
 
 
 
 
 
 

 
Multicollinearity 

 
 𝐲 = 𝐛𝟎 + 𝐛𝟏𝐗𝟏 + 𝐛𝟐𝐗𝟐 + 𝐛𝟑𝐗𝟑 
 
 
 
 
   𝐗𝟏 = 𝐛𝟎 + 𝐛𝟏𝐗𝟐 + 𝐛𝟐𝐗𝟑 
 

         calculate 𝐑𝟐 
 

    higher correlation between 𝐗, and 𝐗𝟐 & 𝐗𝟑, the 
    higher 𝐑𝐗𝐤𝐆𝐤

𝟐  , the lower '𝟏 − 𝐑𝐗𝐤,𝐆𝐤
𝟐 *, the lower 

    the denominator, the larger the SE  
 

  - the smaller 𝐛𝟏 will be  (partial coefficient) 
 
 

 

𝐒𝐛) =
𝐒𝐄𝐄

-𝚺(𝐱𝐢 − 𝐱1)𝟐
 3𝚺(𝐲𝐢 − 𝐲1)

𝟐

𝐧 − 𝟐  

𝟐. 𝟕𝟗𝟎𝟓
√𝟐. 𝟐𝟐𝟐𝟓

= 𝟏. 𝟖𝟕𝟏𝟖 = 𝐒𝐄𝐛& 𝟏 

avg. salary ability 

-     - perceived 
ability 

age 18 65 

(Debt ratio) 

𝐒𝐛) 𝟏 = 3
𝟏 − 𝐑𝟐

(𝟏 − 𝐑𝐗𝐤𝐆𝐤
𝟐 )(𝐍 − 𝐤 − 𝟏)	

	 				
𝐒𝐲
𝐒𝐱

 

+ 

𝐭	 = 	𝐛𝟏 𝐒𝐄'  
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Time Series Issues (SC, RW, S and CH) 
 

      Time Series is just linear regression 
 

    - however, the assumptions of linear regression 
        are usually not satisfied 
 
	
	
	
	
	
	
	
	
	

         the DV & IV are not distinct in TS 
        ∴ SC is serious (estimated coefficients will not be 
 

Step #1: use AR(1) ⇒  
 

 
         AR(1)  
 

       But: new problem 
       ⇒ must be Covariance Stationary 
   (constant & finite mean & variance) 
 

    - for SC & AR(p) models, use autocorrelations of the residual  
  (standard output from stat. software) 

 

 - looking for insignificant t-stats (H0: autocorrelations = 0) 
 ( < ∼2.0)   𝛂 = .05 

   - no SC. 
  Lag     Autocorrelation      Standard Error      𝐭-stat. 
 

   1  𝐀𝐂𝟏         𝟏
√𝐓&    𝐀𝐂𝟏/(𝟏/√𝐓)    < crit.-𝐭 

   2  𝐀𝐂𝟐      𝐀𝐂𝟐/(𝟏/√𝐓)    < crit.-𝐭 
 

   3 
 

   4        𝐀𝐂𝟒/(𝟏/√𝐓)    > crit.-𝐭 
 
 
  12  𝐀𝐂𝟏𝟐      𝐀𝐂𝟏𝟐/(𝟏/√𝐓) 

data (time) 
    series 
linear trend 

SC - values in one period appear to be 
correlated with values in another 
period 

 - for non-AR(p) 
models, can use 

DW test 

𝐗𝐭 = 𝐛𝟎 + 𝐛𝟏𝐗𝐭(𝟏 
DV    IV 

𝐗𝐭 = 𝐛𝟎 + 𝐛𝟏𝐗𝐭(𝟏 + 𝛆 
 first 
differencing 

 | 𝐛𝟏 | < 1 

Z ➞ 1.96 

consistent) 

M.M134813896.
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      Random Walks/ 
     - first ⇒ mean reversion 
       - all Cov. St. TS have a mean reverting level 
 

    - at a mean reverting level, 𝐱𝐭)𝟏 = 𝐱𝐭 
 

      = 𝐛𝟎 + 𝐛𝟏𝐱𝐭 
 
 

 
 
 
 
 
 
 

  Random Walk ➞ 𝐱𝐭)𝟏 = 𝐱𝐭 + 𝛆𝐭 
  (𝐛𝟎 = 0, 𝐛𝟏 = 1) 
 - undefined mean reverting level 
 - no finite variance, ∴ not Cov. St.  
 
 
      Random Walks/ 
 

      ⇒ We cannot use standard regression analysis on a  
   time series that is a random walk 
 

       - first differencing: new series 𝐲𝐭 = ∆𝐱𝐭 = 𝐱𝐭 − 𝐱𝐭(𝟏 
 

RW: 𝐛𝟎 = 0   𝐛𝟏 = 0 , 𝐲𝐭 = 𝛆𝐭 
 

        mean reverting level = 𝟎
𝟏	$	𝟎

 = 0 
 

    Cov. St. TS       Non-Cov. St. TS 
   - profit margins       - quarterly sales 
   - inflation rates       - CPI, GDP 
   - Dividend yields       - EPS 
          - prices 
 

     Example #10 
 
 
 
 
 

𝐱𝐭 >
𝐛𝟎

𝟏 − 𝐛𝟏
 ➞ 𝐱𝐭)𝟏 will decrease (vs. 𝐱𝐭) 

➞ mean reverting level  𝐱𝐭 =
𝐛𝟎

𝟏 − 𝐛𝟏
 

𝐱𝐭 <
𝐛𝟎

𝟏 − 𝐛𝟏
 𝐱𝐭)𝟏 will increase (vs. 𝐱𝐭) 

𝛆 - constant variance 
𝛒𝛆𝐭𝛆𝐭#𝟏 = 𝟎 

must first difference 
- if RW: 
    𝐛𝟎 = 0 
    𝐛𝟏 = 0 
 no SC in 𝛆𝐭 

 

non-sig. 
  t-stats. 

RW w/ drift. if 𝐛𝟎 ≠ 0 
   𝐛𝟏 = 0 
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      Random Walks/ 
 

       Unit Root test of Nonstationarity/ 
 

       Dickey-Fuller test for a unit root     (DF) 
 

     AR(1)   ⇒   | 𝐛𝟏 | < 1    = Cov. St. 
 

       | 𝐛𝟏 | = 1    = not Cov. St. , RW, unit root 
 

    - issue ⇒ if |𝐛𝟏| = 1, then 𝐱𝐭 is not Cov. St. & t-stat will not  
        follow a 𝐭-distribution 
         (invalid t-tests) 
 

      Seasonality/ - so seriously super simple 
    - the TS shows regular patterns of movement 
       within the year  ➞ quarterly (4th Q) 
        ➞ monthly (12th M) 
 

  - just use a seasonal lag  ➞ 𝐗𝐭(𝟒 
 

           𝐗𝐭(𝟏𝟐 
 
 
      Conditional Heteroskedasticity/ ARCH 
 

        variance of error term depends on the value 
 

        (SE will be incorrect) 
         - typically underestimated  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example #16 

 identified by 
 a sig. autocor. 
of the error 
     term. 

𝛆𝐭𝟐 = 𝐚𝟎 + 𝐚𝟏𝛆𝐭.𝟏𝟐 + 𝛍𝟏 ⇒ estimate this equation 
 (requires the residuals from a 
   previously estimated regression)  if 𝐚𝟏 ≠ 0 

TS is ARCH(1) 

⇒ Example 17 

(H0 = unit 
 root) 
 

(i.e. not first diff.) 

of the IV 

M.M134813896.
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Currency Exchange Rate 
 

 
 $1.25 ➞ 1.35 

 
 
 

					⇒ What you get for $1 
 
 

 
 
 
      Exchange Rates/ 
 

        ⇒ direct   𝐝 𝐟>     e.g. 𝐂𝐀𝐃 𝐔𝐒𝐃> = 𝟏. 𝟐𝟓𝟎𝟎   $1.25 for a D-coke 
 

  ⇒ indirect 𝐟 𝐝>     𝐔𝐒𝐃 𝐂𝐀𝐃> =	. 𝟖𝟎𝟎𝟎  .8 D-Coke for $1 CAD 
 

     changes/ 
 

    𝐭𝟎 		𝐏 𝐁> 	= 𝟏. 𝟐𝟓 
 
    𝐭𝟏 		𝐏 𝐁> 	= 𝟏. 𝟑𝟎 
 
 

       B    O 
      bid-offer/  𝐂𝐀𝐃 𝐔𝐒𝐃>  1.2498 1.2502 
 

        𝐔𝐒𝐃 𝐂𝐀𝐃>   
 

          = .7999      = .8001 
 

$1.99 ➞ 2.09 
 

$1.24 ➞ 1.25 
 

the B ↑ 4% 

𝐂𝐎𝐊𝐄
𝐂𝐀𝐃> = 𝟏

𝟏. 𝟐𝟓> =	. 𝟖𝟎 

𝐂𝐀𝐃
𝐂𝐎𝐊𝐄> = 𝟏. 𝟐𝟓 𝐂𝐀𝐃

𝐁𝐑𝐄𝐀𝐃> = 𝟏. 𝟗𝟗 

𝐁𝐑𝐄𝐀𝐃
𝐂𝐀𝐃> = 𝟏

𝟐. 𝟎𝟗>  
 

=	. 𝟒𝟕𝟖𝟓 

𝐂𝐀𝐃
𝐔𝐒𝐃> = 𝟏. 𝟐𝟒 

𝐔𝐒𝐃
𝐂𝐀𝐃> = 𝟏

𝟏. 𝟐𝟓>  
 

=	. 𝟖𝟎¢	𝐔𝐒𝐃 

(direct) 

(indirect) 

𝐏
𝐁=  

𝟏. 𝟑𝟎
𝟏. 𝟐𝟓 − 𝟏 = 𝟒% 

𝟏
𝟏. 𝟑𝟎>

𝟏
𝟏. 𝟐𝟓>

− 𝟏 =
. 𝟕𝟔𝟗𝟐
. 𝟖𝟎 − 𝟏 = −𝟑. 𝟖𝟓% the P ↓ 3.85% 

𝟏
𝟏. 𝟐𝟓𝟎𝟐 

𝟏
𝟏. 𝟐𝟒𝟗𝟖 

M.M134813896.



  Last Revised: 08/14/2023 

 
7 

 
     Real exchange rate:  𝐒𝐝

𝐟1
  𝐂𝐏𝐈𝐟   𝐂𝐏𝐈𝐝 

 
    𝐂𝐀𝐃 𝐔𝐒𝐃> = 𝟏. 𝟐𝟓𝟎𝟎  ⇒ for $1.25 CAD, we get $1 USD of 

 

    ➞ Price level in US ↑ 2% 
 

      1.2500 × 1.02 = 1.275  ⇒ for $1.275 CAD, we get $1 USD 
 

       - now assume the CAD price level ↑ by 1% 
 

            ⇒ for every $1.2624 CAD, we get $1 USD 
           of purchasing power 
 
 
 
 
 

 

    cross rates   𝐀 𝐁> 				× 				𝐁 𝐂> 				= 				 𝐀 𝐂>  
 

   𝐂𝐀𝐃 𝐔𝐒𝐃> = 𝟏. 𝟐𝟒𝟗𝟑 𝐔𝐒𝐃
𝐄𝐔𝐑> = 𝟏. 𝟐𝟐𝟐𝟎 

 

   𝐂𝐀𝐃 𝐄𝐔𝐑> = 𝐂𝐀𝐃
𝐔𝐒𝐃> × 𝐔𝐒𝐃 𝐄𝐔𝐑> = 𝟏. 𝟐𝟒𝟗𝟑 × 𝟏. 𝟐𝟐𝟐𝟎 = 𝟏. 𝟓𝟐𝟔𝟔 

 

    - if we have  𝐀 𝐁>   &  𝐀 𝐂>  , and we want 𝐂 𝐁> , must first invert 𝐀 𝐂>  
 

       𝐂𝐀𝐃 𝐔𝐒𝐃> = 𝟏. 𝟐𝟒𝟗𝟑    𝐂𝐀𝐃 𝐉𝐏𝐘> =	. 𝟎𝟏𝟏𝟏𝟓 
 

      𝐉𝐏𝐘 𝐔𝐒𝐃> = 𝐂𝐀𝐃
𝐔𝐒𝐃> × 𝐉𝐏𝐘 𝐂𝐀𝐃>  

 

    = 𝟏. 𝟐𝟒𝟗𝟑 × 𝟏 . 𝟎𝟏𝟏𝟏𝟓> = 𝟏. 𝟐𝟒𝟗𝟑 × 𝟖𝟗. 𝟔𝟖𝟔 
 

          = 𝟏𝟏𝟐. 𝟎𝟒 
      - Decompose: 𝐂𝐇𝐅 𝐄𝐔𝐑>  
 

    = 𝐔𝐒𝐃
𝐄𝐔𝐑> × 𝐂𝐇𝐅 𝐔𝐒𝐃>  

 
 
 
 

𝟏. 𝟐𝟕𝟓
𝟏. 𝟎𝟏 = 𝟏. 𝟐𝟔𝟐𝟒 

𝐒𝐝
𝐟1
× 𝐏𝐟
𝐏𝐝

	= 	 𝐒𝐝
𝐟1
× B𝐏𝐟 𝐏𝐝= C 𝐒𝐏

𝐁1
× 𝐂𝐏𝐈𝐁
𝐂𝐏𝐈𝐏

	= 	𝐒𝐏
𝐁1
			D
𝐂𝐏𝐈𝐁
𝐂𝐏𝐈𝐏

E 
or/ 

absolute PPP 

e.g./ 

purchasing power 

of purchasing power 

e.g./ 

e.g./ 

M.M134813896.
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     bid       offer      Step 1  Sell $1000 USD for EUR 
  EUR/USD €1.000   €1.0015   ➞ Dealer buys USD @ €1.000 
  GBP/USD £2.0000  £2.0100         sells USD @ €1.0015 
  EUR/GBP € .3985  € .4000 
 

       Arb. opportunity? 
 
   𝐄𝐔𝐑 𝐔𝐒𝐃> × 𝐔𝐒𝐃 𝐆𝐁𝐏>  
 

     𝟏. 𝟎𝟎𝟎 × 𝟏 𝟐. 𝟎𝟏𝟎𝟎> =	. 𝟒𝟗𝟕𝟓    .3985 
 

     𝟏. 𝟎𝟎𝟏𝟓 × 𝟏 𝟐. 𝟎𝟎𝟎> =	. 𝟓𝟎𝟎𝟕𝟓    .4000 
 
 

      Step #3. Sell GBP for USD  (= buy USD) 
         Dealer buys USD for £2.000 
    sells USD for £2.010 

 

          𝟐𝟓𝟎𝟎 𝟐. 𝟎𝟏𝟎> = 𝟏𝟐𝟒𝟑. 𝟕𝟖 
 
 
     bid       offer      Step 1  Sell $1000 USD for GPB 
  EUR/USD €1.000   €1.0015   ➞ Dealer buys USD @ £2.000 
  GBP/USD £2.0000  £2.0100         sells USD @ £2.0100 
  EUR/GBP € .5985  € .6000 
 

       Arb. opportunity? 
 
   𝐄𝐔𝐑 𝐔𝐒𝐃> × 𝐔𝐒𝐃 𝐆𝐁𝐏>  
 

     𝟏. 𝟎𝟎𝟎 × 𝟏 𝟐. 𝟎𝟏𝟎𝟎> =	. 𝟒𝟗𝟕𝟓    .5985 
 

     𝟏. 𝟎𝟎𝟏𝟓 × 𝟏 𝟐. 𝟎𝟎𝟎> =	. 𝟓𝟎𝟎𝟕𝟓    .6000 
 
 

      Step #3. Sell EUR for USD  (= buy USD) 
         Dealer buys USD for €1.0000 
    sells USD for €1.0015 

 

          𝟏𝟏𝟗𝟕 𝟏. 𝟎𝟎𝟏𝟓> = 𝟏𝟏𝟗𝟓. 𝟐𝟏 
 

vs. 

buy 
low should be is 

Step #2  Sell €1000 EUR 
    for GBP = buy GBP 
 

  - Dealer buys GBP for 
      € .3985 
       sells GBP for 
         € .4000 
 

       €𝟏𝟎𝟎𝟎 €	. 𝟒𝟎𝟎> = £𝟐𝟓𝟎𝟎 

1000 x 1.000 = €1000 

vs. sell 
high 

should be is 

Step #2  Sell 2000 GPB 
    for EUR 
 

  - Dealer buys GBP for 
      € .5985 
       sells GBP for 
         € .6000 
 

       2000 x .5985 = €1197 

1000 x 2.000 = £2,000 

M.M134813896.
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    forward rates/  𝐫𝐂𝐀𝐃 = 𝟏%  𝐫𝐔𝐒𝐃 = 𝟑% 
 

      𝐂𝐀𝐃 𝐔𝐒𝐃> = 𝟏. 𝟐𝟓𝟎𝟎     𝐔𝐒𝐃 𝐂𝐀𝐃> =	. 𝟖𝟎𝟎𝟎 
  
 
 

        𝟏 𝟏. 𝟐𝟐𝟓𝟕> =	. 𝟖𝟏𝟓𝟖 
 
 
 - I will have USD in the  
   future, locking in a CAD 
  rate 
 

     ⇒ quoted:  Spot + points  ➞ forward premium     (𝟏 + 𝐫𝐏) > (𝟏 + 𝐫𝐁) 
 

      Spot - points  ➞ forward discount     (𝟏 + 𝐫𝐏) < (𝟏 + 𝐫𝐁) 
 

 
 Bought $1M CAD for delivery against the USD in 1 yr. 
 

  ? ⇒  𝐂𝐀𝐃 𝐔𝐒𝐃> =	. 𝟖𝟎𝟎𝟎/. 𝟖𝟎𝟎𝟒     𝐔𝐒𝐃 𝐂𝐀𝐃> = 𝟏. 𝟐𝟒𝟗𝟑/𝟏. 𝟐𝟓𝟎𝟎 
 

   1 yr. ⇒ Forward points   158.4/162.5     -242.7/-242.8 
 

    𝐅𝟎 = ? 
 
    6-mos. later  𝐒𝐔𝐒𝐃

𝐂𝐀𝐃1 = 𝟏. 𝟐𝟔𝟑𝟏/𝟏. 𝟐𝟔𝟑𝟒 
 

        6 mos. ⇒ f-points -93.4/-93.5 
 

       Sell      CAD 
       Buy      USD 
 
 
 
 
 
 
 
 
 

𝟏. 𝟐𝟓𝟎𝟎(𝟏. 𝟎𝟏)
𝟏. 𝟎𝟑 = 𝟏. 𝟐𝟐𝟓𝟕 

. 𝟖𝟎𝟎𝟎(𝟏. 𝟎𝟑)
𝟏. 𝟎𝟏 =	. 𝟖𝟏𝟓𝟖 

𝐅𝐝
𝐟1
= 𝐒𝐝

𝐟1
W
𝟏 + 𝐫𝐝
𝟏 + 𝐫𝐟

X 𝐅𝐟
𝐝1
= 𝐒𝐟

𝐝1
W
𝟏 + 𝐫𝐟
𝟏 + 𝐫𝐝

X 

- I will have CAD in the 
  future, locking in a US rate 

𝐫𝐂𝐀𝐃 = 𝟐. 𝟕𝟓% 
 

𝐫𝐔𝐒𝐃 = 𝟏. 𝟐𝟓% 

$1M 

1.2258 long CAD 

1.25376 short CAD 

(1.25376 - 1.2258)$1M 
 

  = 27,960 USD 
CAD 

? -       -       - 

? 

M.M134813896.
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      CIRP 
 

   hedged 
 
      UIRP 
 

   unhedged 
 

    Forward Rate Parity 
 

  - the forward rate will 
    be an unbiased predictor 
   of the future spot fx.-rate 

 

i.e.  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

𝐅𝐟
𝐝1
= 𝐒𝐟

𝐝1
W
𝟏 + 𝐫𝐟
𝟏 + 𝐫𝐝

X 

%∆𝐒𝐟
𝐝1

𝐞 ≅ (𝐢𝐟 − 𝐢𝐝) 

𝐅𝐟
𝐝1
= 𝐒𝐟

𝐝1
𝐞  

Absolute PPP 

𝐒𝐟
𝐝1
=
𝐂𝐏𝐈𝐟
𝐂𝐏𝐈𝐝

 

Relative PPP 
%∆𝐒𝐟

𝐝1
≅ (𝛑𝐟 − 𝛑𝐝) 

ex-ante PPP 
 %∆𝐒𝐟

𝐝1
𝐞 ≅ (𝛑𝐟𝐞 − 𝛑𝐝𝐞) 

𝐢𝐟 − 𝐢𝐝 = (𝐫𝐟 − 𝐫𝐝) + (𝛑𝐟𝐞 − 𝛑𝐝𝐞) 

(𝐫𝐟 − 𝐫𝐝) = (𝐢𝐟 − 𝐢𝐝) − (𝛑𝐟𝐞 − 𝛑𝐝𝐞) 

0 %∆𝐒𝐟
𝐝1

𝐞  %∆𝐒𝐟
𝐝1

𝐞  

𝐢𝐟 − 𝐢𝐝 = 𝛑𝐟𝐞 − 𝛑𝐝𝐞 
if UIRP + ex-ante hold, 
 then real int. rate parity holds 
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