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QUANTITATIVE METHODS

Learning Module 1:
Basics of Multiple Regression and

Underlying Assumptions

1. Multiple Regression
Yi = bo + b1X1i + b2Xoi + ... + biXki + €i,i =
1,2, ..n.

2. Prediction Equation
Prediction equation = Y; = by + b, Xy; +
62X2i+. .. +Bkai + &) i

Learning Module 2:

Evaluating Regression Model Fit and
Interpreting Model Results

1. Coefficient of Determination: R2
Sum of square regression

Sum of square total
L@ -9
XL -9)?

2. Adjusted R2

§2=1—( n—1

- _ p2
n—k—l)(1 R

3. F-Statistic or F-Test

Sum of square regression

)

_MsrR_ ¢ x )
T MSE  ~ (Sumofsquareserror

n-k-1
where,

df numerator=k=1

5. Akaike’s information criterion (AIC)

SSE
n

Am=nm( )+2&+1)

6. Schwarz's Bayesian information

criterion (BIC or SBC)
BIC=nlIn (%) + In(n)(k+ 1)

Learning Module 3:

Model Misspecification

df denominator=n-k-1=n-2
4. ANOVA
ANOVA Ss MSS F
SSR
Regression . SSR SSR/ k
- =) O — |ssg,
ar=1 Z‘ k /tn-k-1)
-9)?
SSE
Error . SSE
donz | T2 [t
-9)?
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n
Total _ Z (
df=n1 |~ LY
i=1
-9
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1. Breusch-Pagan (BP) test

Test statistic = n x R2residuals

where,

R2resiquais = R2 from a second regression
of the squared residuals from the first
regression on the independent variables

n = number of observations

Variance Inflation Factor VIF]-
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2. Log-Linear Trend Models =% -Xt1=bo+ &
Learning Module 4: g bos Yt = Xt-Xt1= Do+ &t
=e 0

Extensions of Multiple Regression ' 7. Using Dickey-Fuller Test

. . ) Xt-Xt1= Do+ (b1-1) X1 + &t
3. Autoregressive Time-Series Models

1. Studentized residual t;- Flrstborfebr auto:-egresswe AR (1): 8. Smoothing Past Values with n-Period
Xt = Do 1Xt1t €t

A T pth-order autoregressive AR (p): Moving Average
T Se  sSEA e ' X X Xy e X

Xt=bo+ b1 Xt1+baXt2+ ...+ bp X tptet

2. Cook’s distance D; . "
e2 he. 4. Mean reverting level 9. Correcting Seasonality in Time Seties
D. = i ii ] :
P Tk x MSE |(1 — hy)? ‘- b, Models
t
1= bl For quarterly data

3. Linear regression
with 3 independent Variables 5
Yi = b(] + len- + bZXZi + b3X3i + e;

Xt = bo + D1X t1+ b2X t4a + &t
. Chain Rule of Forecasting:

For monthly data
-peri h for = . .
4. Logistic regression (logit) One peAlod aA ead forecast Xt = bo + D1X 1+ b2X t12 + &
=|n(i) xt+1=b0+b1xt
1-P 10. ARCH model =
= bo + b1X1 + b2X2 +b3X3 + € A2 ~2
b- 1 Two-period ahead forecast= E =0yt &t
1+exp[—(b1X1 + b2X2 +b3X3 s i A
exp[—(b1X1 + b2X2 + +¢)] x., =b0 +b1xt+l
where
earnln Module : 6. Random Walks and Unit Roots: M, s an error term
Time Series Analysis
Random Walk without drift: Predicting variance of errors in period

= 1+ = = A A A
Xt =X+t1+ et where, bo=0and by = 1. t+1=01‘2+1=a0+a181‘2

1. Linear Trend Models

= Correcting Random Walk:
Yi=bo+ bit+ & - 5 Learning Module 6:
Yt = Xt-Xt1
. . . . Machine Learning
Predicted/fitted value of y: in period (T +
1) Random walk with a drift:
n n ~ Xt =bo + X t1+ & where,boz0and b1=1
= Ve =by +H(T+1) 1. LASSO:
By taking first difference Penalty term (when A > 0) = A ¥K_|b; |
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L K TPR = —F 1+if
D =107 +2 ) By TN+EP Fra=5r, \@+ip
= = 4. Root Mean Square Error: RMSE:
When . = O, RMSE = 37, (Predicted;-Actualz)z Using day count convention:
(1 v [Actual D
d —_— =
LASSO penalized regression = OLS 360
regression _
g ECONOMICS [ Actual 1
Sal 1+i, | ||| =—
Learning Module 7: L 360 Ff/d

Big Data Projects

Learning Module 1

Currency Exchange Rates Ly {Actual }

1
!
1. Normalization F. =S _ L 360 ]
X —X_. rrd /e . | Actual
X . —_t ‘mn 1. Bid-offer Spread 1+i,
i(normalized) X —X_. . . . 360
max min Offer price - Bid price
where Xi = value of observation 2 Forward Rate: 6. Uncovered Interest Rate Parity :
Fwd rate = Spot Exchange rate i, —%AS a0 =i
. f d
, Zerformance Metrics: Forward points . vASe
. Accuracy —_— o =i. -
TP+TN 10,000 . fld r d
" TP+FP+TN+FN
3. Forward Premium or Discount: Forward premium or discount:
F1 score = (2*P*R)/(P + R) spot exchange rate — (%) e For one year horizon =
where B spot excliange rate F fld S [
T =true, F = false, P = positive, - i =i, o
N = negative . Stia o =S, -1i)
4. To convert spot rate into forward quote: +y
o) H . .
3. Receiver Operating Characteristic (ROC): Spot exchange rate x (1 + % Premmm) e Using day count convention:
Spot exchange rate x (1 - % discount)
[Actual]
False positive rate: FPR . . F S —s 360 ..
FPR = P 5. Covered interest rate panty:1 p1a =S50 = Spia| =T pcmall {Acmal] (i, —iy)
TN+FP dl " A
1+ig) =S, (1 +i (—) 360
f/d( f) Ff /d

True positive rate TPR:
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