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Q U A N T I T A T I V E  M E T H O D S  

 
 
 
 
 
 
 
1. Multiple Regression 

Yi = b0 + b1X1i + b2X2i + … + bkXki + εi,i = 
1, 2, … n. 

 
2. Prediction Equation 

Prediction equation = Y"# = b&' + b&)X)# +
b&+X+#+. . . +b&-X-# + ε#, i	 

 
 
 
 
 
 
 
1. Coefficient of Determination: R2  

=
Sum	of	square	regression
Sum	of	square	total  

=
∑ (YB − YD)2n
i=1

∑ (Yi − YD)2n
i=1

 

 
 

2. Adjusted R2  

𝑅D+ = 1 − I
𝑛 − 1

𝑛 − 𝑘 − 1L
(1 − 𝑅+) 

 
3. F-Statistic or F-Test  

= MNO
MNP

= 	
(QRS	TU	VWRXYZ	YZ[YZVV\T]

^ )	

(QRS	TU	VWRXYZV	ZYYTY
]_^_` )

 

 
where, 
df numerator = k = 1 
df denominator = n – k – 1 = n – 2 

 
4. ANOVA  
 

ANOVA SS MSS F 

Regression 
df = 1 

SSR

=b(yB#

d

#e)
− yD)+ 

SSR
k  

SSR
kg

SSE
(n − k − 1)g

 

Error 
df = n-2 

SSE

=b(y#

d

#e)
− yB)+ 

SSE
n − k − 1  

Total 
df = n-1 

SST

=b(y#

d

#e)
− yD)+ 

  

 
 

5. Akaike’s information criterion (AIC) 

AIC = n ln jNNP
d
k + 2(k + 1) 

 
6. Schwarz’s Bayesian information 

criterion (BIC or SBC) 

BIC = n ln jNNP
d
k +	 ln(n)(k + 1) 

 
 

 
 
 
 
1. Breusch–Pagan (BP) test 

Test statistic = n × R2residuals 
 

where, 
 
R2residuals = R2 from a second regression 
of the squared residuals from the first 
regression on the independent variables 
n = number of observations 

 
2. Variance Inflation Factor VIFo 

VIFo = 	
1

1 − Ro+
 

 
 
 
 

Learning Module 1: 
Basics of Multiple Regression and 

Underlying Assumptions 

Learning Module 2: 
Evaluating Regression Model Fit and 

Interpreting Model Results 

Learning Module 3: 
Model Misspecification 
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1. Studentized residual t#∗ 

𝑡r∗= st
∗

uv∗
  = w

xyzy)
uu{()y|tt)yst

}
~  

 
2. Cook’s distance D# 

𝐷r =
𝑒r+

𝑘 ×𝑀𝑆𝐸 �
ℎrr

(1 − ℎrr)+
� 

 
3. Linear regression  

with 3 independent Variables 
𝑌r = 	𝑏' +	𝑏)𝑋)r + 𝑏+𝑋+r + 𝑏�𝑋�r +	𝑒r 

 
4. Logistic regression (logit)  

= In ( �
)y�

)  
= b0 + b1X1 + b2X2 +b3X3 + ε 
P = )

)�s��[y(�)�)	�	�+�+	�����	�	�)]
 

 
 
 
 
 
 
1. Linear Trend Models  

yt = b0 + b1t+ εt 
 

Predicted/fitted value of yt in period (T + 
1)  

=  

 

2. Log-Linear Trend Models 

   
 
3. Autoregressive Time-Series Models 

First order autoregressive AR (1):   
xt = b0 + b1 x t-1 + εt 
pth-order autoregressive AR (p):  
xt = b0 + b1 x t-1 + b2 x t-2 + …..+ bp x t-p +εt 

 
4. Mean reverting level 

 
 
5. Chain Rule of Forecasting: 

 
One-period ahead forecast 

 

 
Two-period ahead forecast= 

 

 
6. Random Walks and Unit Roots: 

 
Random Walk without drift:  
xt = x t-1 + εt where, b0 = 0 and b1 = 1.  
 
Correcting Random Walk:  
yt = xt - x t-1  
 
Random walk with a drift:  
xt = b0 + x t-1 + εt where, b0 ≠ 0 and b1 = 1 
 
By taking first difference  

yt = xt - x t-1 = b0 + εt 
 
7. Using Dickey-Fuller Test 

xt - x t-1 = b0 + (b1 -1) x t-1  + εt  
 
8. Smoothing Past Values with n-Period 

Moving Average 

 

9. Correcting Seasonality in Time Series 
Models: 

 
For quarterly data  
xt = b0 + b1x t-1 + b2x t-4 + εt 
 
For monthly data  
xt = b0 + b1x t-1 + b2x t-12 + εt 
 

10. ARCH model = 

  

 
where 

is an error term 

 
Predicting variance of errors in period 

t+1 =  

 
 
 
 
 
1. LASSO: 

Penalty term (when l > 0) = 𝜆∑ �𝑏Dz��
ze)  

)1(ˆˆˆ 101 ++=+ Tbbyt

yt = e
b0+b1t

1

0

1 b
b

xt -
=

x̂t+1 = b̂0 + b̂1xt

x̂t+2 = b̂0 + b̂1xt+1

n
xxxx ntttt )1(21 ..... ---- ++++

ttt µeaae ++= -1
2

10
2 ˆˆ

tµ

σ̂ 2
tt+1 = α̂0 +α1ε̂

2
t

Learning Module 4: 
Extensions of Multiple Regression 

Learning Module 5: 
Time Series Analysis 

Learning Module 6: 
Machine Learning 
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b(𝑌r − 𝑌r)+ + 𝜆b�𝑏&��
�

ze)

x

re)

 

 
When l = 0,  

 
LASSO penalized regression = OLS 
regression 

 
 
 
 
 
1. Normalization  

𝑋r(x�����r�s�) =
𝑋r − 𝑋�rx
𝑋��� − 𝑋�rx

 

 
where Xi = value of observation 

 
Performance Metrics: 

2. Accuracy 

=	  �� ¡
¢£	�	¤£	�	¢¥	�	¤¥

  
 
F1 score = (2*P*R)/(P + R) 

 
where 
T = true, F = false, P = positive, 
 N = negative 

 
3. Receiver Operating Characteristic (ROC): 

 
False positive rate: FPR  
FPR = ¦�

 ¡�¦�
 

 
True positive rate TPR: 

TPR =  �
 ¡�¦�

 
 
4. Root Mean Square Error: RMSE: 

RMSE = ∑ (��s�r§¨s�ty©§¨ª��t)}

x
x
re)  

 
 

E C O N O M I C S  
 

 
 
 

 
 
1. Bid-offer Spread 

Offer price – Bid price 
 
2. Forward Rate: 

Fwd	rate	 = Spot	Exchange	rate	

+	
Forward	points

10,000  

 
3. Forward Premium or Discount: 

=
spot	exchange	rate − (²³´µ¶´·	¸³#d¹º

)','''
)

spot	exchange	rate
− 1 

 
4. To convert spot rate into forward quote: 

Spot exchange rate × (1 + % premium) 
Spot exchange rate × (1 - % discount) 

 
5. Covered interest rate parity: 

(1 + i·) = S∫
·g
¼1 + i∫ ½¾

1
F∫ /·

À 

F∫ /· = S∫
·g
¾
1 + i∫
(1 + i·)

À 

 
Using day count convention: 

 

 

 
 
6. Uncovered Interest Rate Parity : 

•  

•  
 
Forward premium or discount: 
• For one year horizon = 

 

• Using day count convention: 
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Learning Module 7: 
Big Data Projects Learning Module 1 

Currency Exchange Rates 


