
Question 1 of 34 

In the simple linear ,equation, the independ,ent variable: 

A. is random. 

B. is nonrandom. 

C. can be random or nonrandom. 

Correct Answer: B 

Explanation: 

�n the simple linear equation, the independent variab.le, X, .is 
nonrandom. 

SIMPLE LINEAR REGRESSION 

Regression analysis: 

• is a tool used to examine whether a variable is useful t,o explain another 

variable. 
• predicts the v,alue of a dependent variable based on the value ,of ,at least ,one 

independent variable. 

Simple Linear Regression {SLR) 
A r,egr,ession that summarizes the r,elafion between the dependent v,ariabl,e and one 

independent variable through estim,ation of a linear relationship. 

If more than ,one variabl,e is used, it is called Mulf.iple Regression: 

Dependent variable ( a.k .. a. explained variable) Y 

The variable whose variation is being explained by the independent variable. 

Independent variable (a.k .. a. explanatory variable) X 
The variable used to explain the dependent variable. 
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Question 2 of 34 

The purpose of simple linear regression is to explain the variation in 
dependent variable in terms of the variation in a single independent 
variable. Here variation is r,ef,erred to as: 

A. sample variance. 
B. population variance. 
C. the degree to which a variable differs from its mean. 

Correct Answer: C 

Explanation: 

The purpose of simple linear regression is to explain the variation in 
depend,ent variabl,e in t,erms of the variation in a single independent 
varioble. Here variation is not the same as variance. It is the degree to 
which a variab.le differs from its mean. 

SIMPLE LINEAR REGRESSION 

Regression analysis: 

• is •a t,ool used to ,examine whether a vari,able is useful t,o expl,ain another 

vari,able. 

• predicts the value of a dependent variable based on the value ,of at least ,one 

independent variabl,e. 

Simple Linear Regression {SLR) 

A r,egression that summarizes the r,elafion be1ween the dependent v,ariabl,e and one 

independent variabl,e through estim,ation of a linear relationship. 

llf mor,e than ,one vari,abl,e is used, it is called Multiple Regression: 

Dependent variable (a.k .. a. explained variable) Y 

The variable whose variation is being explained by the independent variable. 

Independent variable ( a.k.a. explanatory variable) X 

The variable used to explain the dependent variable. 
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Question 3 of 34 

The simple linear equation has: 

A. one regression coefficient, the intercept.. denoted as b1• 

B. one regression coefficient, the slope coefficient.. denoted as b1. 

C. two re,gression coeffici,ents: b0 (interc,ept} and b1 (the slop,e 
co,efficient). 

Correct Answer: C 

Explanation: 

The simple linear equation is as follows: 

Y- = b0 + b 1X- + E-i · l l 

llt has two regression coefficients: b0 (intercept) and b1 (the slope 
coefficient). 

lnf,erpr,efing the R,egr,ession Coeffici,enls 

How f,o c,alculate and interpret regr,essi,on 

coefficient b1 and bo 

1) Slope Coefficient (b1}: A change in the dependent vari,able for a one unit 

change in the independent v,ariable. 

Interpretation: 

ff slope is positive (neg,ative), the change in the dependent and independent 

variable will be in the sam,e(,opposit,e) dir,ection. 

I'f=
i 
(Yi-V)(x t-x) 

b = cov(x,y) = n-l = Lf=1 (Yt-Y)(Xt-X) 
1 var(x) Ef= 1 (xt-x) 2 

Lf=1(Xt-X)2 

n-1 

2) Intercept (bo}: The predicted value of the dependent variabl,e when the 

ind,ependent variable is set t,o zer,o. 

where Y and X are mean values of X and Y. 



Interpretation: 

In s,ome cas,es .. zero interoept is meaningful but in some cases it d,o,es not make 

s ,ense. 

f,or example .. if independent variable is: 

o money supply/ 0 intercept is meaningless becase £ero money supply is not 

possible. 
o money supply growth .. 0 interoept is meaningful becaus,e zer,o money supply 

,gr,owth is possible. 

Quantitative Methods, Learning /Vlodule 70 



Question 4 of 34 

According to the simple linear equation, the dependent variable, Y, is 
equal to the intercept: 

A .. times the slop,e coeffici,ent plus the indep,endent variable plus the 
error term. 

B. plus the slope coefficient times the independent variable minus 
the error term. 

C. plus the slope coeffici,ent times the indep,endent variable plus the 
disturbance term. 

Correct Answer: C 

Explanation: 

In simple linear equation, the dependent variable, Y, is equal to the 
intercept, b0, plus the slope coefficient, b1, times the independent 
variable, X, plus the disturbance term, e.. 

lnt,erpreting the Regression Coefficients 

How t,o c,alculate and interpret regr,essi,on 
coefficient b1 and bo 

1) Slop,e Coefficient (b1): A change in the dependent vari,able for a one unit 

change in the indep,endent variable. 

Interpretation: 
If slope is positive (negative), the change in the dependent and independent 

variable will be in the sam,e(,opposit,e) direction. 

If:::1 (Yt-Y)(x t-X) n - . -b = cov(x,y) = n-l = Lt=l (Yt X) 
1 var(x) If= 1 (xt-x)

2 
Lf=1(Xt-X)2 

n-1 

2) Intercept (bo): The predict,ed value of the dependent variabl,e when the 

ind,ependent variable is set t,o zer,o. 

where Y and X are mean values of X and Y. 

Interpretation: 
In s,ome cas,es .. zero interoept is meaningful but in some cases it d,oes not make 



s,ense. 

f,or example, if independ,ent v,ariable is: 

o money supply/ 0 interoept is m,eaningl,ess becas,e �ero money supply is not 

possibl,e. 

o money supply growth, 0 interoept is meaningful because zer,o money supply 

,gr,owth is possible. 
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Question 5 of 34 

Which of the following statements best characterizes the time-series 
data? Time�series data involves the observations of X and Y for: 

A. the same company or asset class from different time periods. 
B. the same company or asset class from the same time period. 
C. different companies or asset classes from the same time period. 

Correct Answer: A 

Explanation: 

Regression analysis can be used for both cross-sectional and time-series 
data. 

Time-series data involves the observations of X and Y for the same 
company ,. asset class etc., from different time periods. 

Cross-sectional data involves the observations of X and Y for different 
companies, asset classes etc., from the same time period. 

Cross-Sectional vs. Time-Series 
Regressions, 

Two main types of data us,ed in regression analysis ,ore tim,e series and cross­
sectional: 

Time, .. series: 
It uses many observations from different time periods for the some oompany, 
asset class or oountry etc. 

Cro,ss-sedionall 
It uses many observations for the some time periodof different compani,es .. asset 
classes or countries etc. 

Panel Da1la1: Mbc of' two types 
It is a mix o.f time-s,eri,es and cr,oss-secfional data. 
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Question 6 of 34 

Regress ion analysis can be used for: 

A� time-seri,es data only. 

B .. cross-sectional data only. 

C. both cross-sectional and time-series data. 

Correct Answer: C 

Explanation: 

Regression analysis can be used for both cross-sectional and time­
series data. 

,cross-S,ectional vs. Time ■-Series 
Regressions 

Two main types ,of data us,ed in regression analysis are tim,e series and cross­

sectional: 

Time, .. se11ies: 

It uses many obs,ervations fro.m different time periods for the s,ame company, 

asset class or oountry etc. 

Cro,ss-sectionall 

It uses many observations for the same time periodof different compani,es;- asset 

classes or countries etc. 

Panel Dala1: Mbc of two, types 
It is a mix of ti me-seri,es and cross-secti,onal data. 
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Question 7 of 34 

Cross-sectional data involves the observations of X and Y: 

A. from the same company, asset class or country from the same 
time· period. 

B. for different companies, asset classes or countries from the same 
time period. 

C. for different companies, asset classes or countries from different 
time periods. 

Correct Answer: B 

Explanation: 

Regression analysis can be used for both cross-sectional and time-series 
data. 

Cross-sectional data involves the observations of X and Y for different 
companies, asset classes etc., from the same time period. 

Cross-Sectional vs .. Time .. series 
Regressions 

Two main types of data used in r,e,gression analysis are tim,e series and cross­
sectional: 

Time-seliies: 
It uses m,any obs,ervafions from different tim,e periods for the some company, 
asset class or country ,etc. 

Cross ... secflonal 
It uses many observafions f,or the same time periodof diHerent companies, asset 
classes or countries ,etc. 

Panell Dala1: Mbc ot· two types 
It is a mix o.f ti me-series and cross-secfional data. 
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Question 8 of 34 

In simple linear regression, the intercept h0 is calculated as: 

A .. b1X - Y. 
B. Y - h1X. 
C. Cov (X, Y)/a 2 (X). 

Correct Answer: B 

Explanation: 

In simple linear regression, the intercept h
0 

is calculated as Y - b1X. 

Interpreting the Regression Coefficients 

How t,o c,alculafe and interpret regr,essi,on 

coefficient b1 and bo 

1) Slope Coefficient (b1): A change in the dependent varinble for a one unit 

change in the indep,endent variable. 

Interpretation: 
If slope is positive (negative), the change in the dependent ,and independent 

variable will be in the sam,e(,opposit,e) dir,ection. 

Ef=1 (Yi-V)(x i-x) b _ cov(x,y) = n-l = Lf=1 (Yt-Y)(Xt-X) 
1 - var(x) - Ef= 1 (x t-x) 2 Lf=1 (Xt-X)2 

n-1 

2) Intercept (bo): The predicted value of the dependent variable when the 

ind,ependent variable is set to zero. 

where Y and x ar,e mean valu,es of X and Y. 

�nterprelalion: 

In s,ome c,as,es .. zero interoept is meaningful but in some cases it d,o,es not make 

sense. 

f,or ,example .. if indep,end,ent variable is: 

o money supply,. 0 intercept is m,eaningless becase zero money supply is not 

possibl,e. 
o money supply growth ., 0 interoept is meaningful because zer,o money supply 

,growth is possible. 
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Question 9 of 34 

.... 
lln simpl,e linear regress ion, the estimated s lope coeffici,ent b1 is 

calculated as : 

A. u 2 (X)/Cov (X, Y). 
B .. Cov (X, Y)/a 2 (X). 
C .  Cov (X, Y)/ a (X)u (Y). 

Correct Answer: B 

Explanation: 

In simple linear regress ion, the estimated s lope coefficient b1 describes 

the ch ang ,e in one unit of Y for on e unit of X. I t  is calculated as 

Cov (X, Y)/a2 (X) . 

lnt,erpreting the Regression Coefficients 

How f,o c,alculafe and interpret regressi,on 

coefficient b1 and bo 

1) Slope Coefficient (b1): A change in the dependent vari,able for a one unit 

change in the independent v,ariable. 

Interpretation: 
ff slope is positive (negative) ,  the change in the dependent and independent 

variable will be in the sam,e(,opposit,e) dir,ection. 

2) Intercept (bo): The predicted value o.f the dependent variable when the 

independent variable is set t,o zer,o. 

whe�e Y and X are mean values of X and Y. 

Interpretation: 

In s,ome cas,es .. zero interoept is meaningful but in some cases it d,o,es not make 



s,ense. 

f,or example, if independ,ent v,ariable is: 

o money supply/ 0 interoept is m,eaningl,ess becas,e �ero money supply is not 

possibl,e. 

o money supply growth, 0 interoept is meaningful because zer,o money supply 

,gr,owth is possible. 
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Question 1 0  of 34 

I f  t he in terc,ept is -3% , what  d oes it most likely i n dicat,e?  

A .  The dependent  varia b le  wi l l  d ec rease by 3 percent fo r ea c h  o n e­

u n it cha nge in the i n te rcept .  

B .  Whe n the i ndepend,e nt variob l ,e is zero ,. t he dependent varia bl ,e wi l l  

increase by 3 percent .  

C .  Whe n the i ndepend,e nt va riab le  is zero .. t he dep,endent  varia b le wi l l  

decrease by 3 perce nt .  

Correct Answer: C 

Explanation: 

..... 
The in terce·pt, b0 , is the· reg ression  l i n e ' s  i n te rcept with the Y-axis a t  X = o .  I f  
the in te rcept is -3%, i t  i n dicates that when the independent variable is 
zero, the dependent variable wil.l decrease by 3 percent. 

lnterpreffng the Regression Coefficients 

How f,o c,alculafe and interpret regressi,on 

coefficient b1 and bo 

1) S.lope Coefflc.ient (b1J: A change in the dependent vari,able for o one unit 

change in the independent v,arioble. 

�nterpretation: 
ff slope is positive (neg,ative) ,  the chong,e in the dependent and independent 

variable will be in the sam,e(,opposit,e) direction. 

rf= 1 (Yt-Y) (x i-X) b = cov (x,y) ::;:; n- 1 :;; rr=1 (YL -Y) (Xi-X) 
i var(x) If� 1(Xi-x)2 rr=1 (Xt-X)2 

n-1 

2) Intercept (bo): The predicted value of the dependent variabl,e when the 

ind,ependent variable is set to zero. 

whe�e Y and X are mean values of X and Y. 

Interpretation: 



In some cases .. zero interoept is meaningful but in some cases it d,oes not make 

s,ense. 

f,or example .. if independent variable is: 

o money supply, 0 interoept is m,eoningl,ess becas,e zero money supply is not 

possible. 
o money supply growth .. 0 intercept is meaningful because zer,o money supply 

,gr,owth is possible. 
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Question 1 1  of 34 

Consid,er the· following statements made by an analyst: 

Statement A :  

Statement B: 

"The standard error of estimate gauges the fit of the 
regression line. " 
"The larger the standard error,. the better the fit . . . 

Which of the following best characterizes the analyst ' s  statements? 

A. Only Statement A is correct. 
B. Both statements are correct.. 
C. Both statements are incorrect. 

Correct Answer: A 

Explanation: 

Standard error of estimate (SEE) measures the vulnerability of the actual 
Y values relative to the estimated Y values from the r,egression line. It is 
the standard deviation of the error terms in the regression. 

The standard error of estimate ,gauges the fit of the regression line; the 
smaller the standard error,. the better the fit. 

Measures of Goodn,ess of Fit 

Goodness of fit (i.e. F how w,ell the r,e,gression m,odel fits the d,at,a) oan be me,asur,ed 

using several methods such as: 

l . ,co,efficient ,of determinafion R 2 

2. F-statistic 
3. Standard ,error ,of regressi ,on Se 

The Standard Error of Estim,ate Se 



• St,a nd a rd Error of Estimate (Se) m,e,asures the ,d,e,gr,ee of 

varia bility of the ,actual y-v,o lues relative t,o the pr,edicted 
y-v,alu,es fr,om a r,e,gr,essi,on  equation. 

• S m,a l ler the SE , better the fit. 
• SE is also called sta ndard enror of r,e ,gr,ession or ro,ot m,e,a n  

square ,err,o:r. 

Example: 
n = 1 00 

• Standard Error of Estimate : SE = ✓MSE = . 
� 
,' .

ssE = 
✓� 

�::CYt-5'')2 

n-k -1 

where n - Sample size 
k - no. of independent v,ari,ables = 1 .  

SSE - 2,252,363 
Thusr 

s = � = 2
,
2 5 2

,
3 6 3 = 1 5 1 . 60 e ✓� 98 

Note 
• Co-efficient of deteriminati,on and f-statistic ,a re 

relative measures of fit 
• St,andard ,err,or of the esti 1m ,ate is absolute 

1me,asur,e. 
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Question 1 2  of 34 

Standard ,error of estimate (SEE) is the: 

A. variance of error terms in the regression. 
B .. mean deviation of effor terms in the regression. 
C. standard deviation of error terms in the regression. 

Correct Answer: C 

Explanation: 

Standard error of estimate (SEE) measures the vulnerability of the actual 
Y values relative to the estimated Y values from the regression line. It is 
the stand ard deviation of the error terms in the regression. 

The standard error of estimate ,gauges the fit of the regression line; the 
smaller the standard error .. the better the fit. 

It is the standard deviation of ,error terms in the re,gression. 

Measures of Goodn,ess of Fit 

Goodness O•f fit (i.e., how well the r,e,gr,ession mod,el fits the dat,a) can be m,easurE 

using several methods such as: 

l . Co,efficient ,of det,ermination R 2 

2. F-statistic 
3. St,a ndard error of regressi,on Se 

The Standard Error of Estimate Se 



• Sf,a nd ,a rd Error of Esti mate (Se) me,asur,es the d,egr,ee of 

v,aria bility of tlhe  ,actua l y-v,o lues rel,ative to the predicted 
y-vnlu,es fr,om a r,e,gr,ession  equation. 

• Sm,o ller the SE , better the fit. 
• SE is als,o called standard enror of re,gr,ession or r,o-ot mean 

square ,err,or. 

Example: 
n = 1 00 

• Standard Error of Estimate : SB = ✓MSE = . �
 · . ssE -' ✓� 

LCYt-1)2 

n-k -1 

where n - Sample si�e 
k = no .. ,of independent v,ariabfes = 1 .  

SSE = 2,252,363 
Thus, 

S 
= @i_.SSE = 2 , .2 5 2

,
3 6 3 = l S l . 60 e ✓ n-2 98  

Note 
• Co-effici,ent of det,e11mination and F-statistic ,ore 

relativ,e measures ,of fit 
• Standard ,err,or of the esti 1m ate is absolute 

m ,e,osure. 
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Question 1 3  of 34 

Standard e rror of estimate is : 

A .  low if the re la tion between d epe n dent  a nd in depe nd ent  

varia b les i s  wea k; a n d  it i s  h ig h i f  the re la tion i s  strong . 

B .  low if the re lation between d epe n dent  and in depe nd ent  

variab l ,es i s  stro n g , a n d  it i s  h ig h  i f  the r,e lation  i s  w,eak .  

C .  h igh i f  t he re la tio n betw,een dependent  varia b l ,e a n d  s lop,e 

coefficient  is weak, a nd it is l ow if t he  rela tio n is strong . 

Correct Answer: B 

Explanation: 

Standard ,e rror of estimate is : 

• l ow if the re lotion  between depe n dent  and i nd ependent  

variab les i s  stro ng 
• h igh if t he re la tio n between dependent  a n d  independent  

variab les i s  wea k 

Sta ndard e rror of esti 1mate (S EE) measu res t he  vu l n e ra bi l i ty of t he  actua l 

Y va lues rela tive to t he  estimated Y va lues fro m the re,g re ssion  l i ne . n is 

the sta nda rd devia tio n of t he  e rro r terms in the regression .  

The sta nda rd erro r  of estimote gauges t h e  fit o f  the regression l i ne ;  the 

sma l l ,e r  t he  sta n dard e rro r, t he  bett,e r  t he  fit .  

I t  i s  t he sta n dard devia tio n of  e rro r te rms i n  the reg ression .  I t  i s  a l so 

ca l l ed  standard e nro r o f  resid ua l  o r  st,andard e rro r of t he  reg ressio n .  

Measures of Goodn,ess of Firt 

Good ness of fit ( i .e . '"  how w,el l  the regression mod,el fits the data ) can be m,easured 

usi ng sever,a l  methods such  as: 

1 . Coefficient ,of det,ermi naflon R2 

2. F-statistic 

3, . Standard ,error of regression Se 

The Standard Error of Esfim,ate Se 



• Sta nd ,a rd Err,or of Esti mate (Se) m,easur,es the ,de,gr,ee of 

v,ariability of the actua l y-va lues rel,ative t,o the predicted 
y-values fr,om a r,egr,essi,on  equafion. 

• S ma lier the s E ,  better the fit. 
• SE is also caned standard error of r,egression or r,o,ot m ,ean 

square ,err,or. 

Example: 
n = 1 00 

. . _ J  . . �SE • Standard Error of Estimate : SE = vMSE = . . = 
n-k:-1 

'l:CYt-.?) 2 

.· n- k - 1  

where n = Sample si;z;e 

k = no. of independent v,ari,ables = 1 .  

SSE - 2,252,3.63 
Th us, 

s = � = 2 ,
.2 5 2

,
3 6 3

::::: 1 5 1 . 60 .e ✓N 9s 

Note 
• Co-effici,ent of determination and F-s.tatistic a re 

relativ,e measures ,of fit 
• St,andard ,err,or of the esti m ,ate is absolut,e 

m,e,asur,e. 
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Question 1 4  of 34 

The percentag,e of total variation in the d,ependent variable ,explained 
by the independent variabl,e is called: 

A. slope coefficient. 
B. correlation coefficient. 
C. co,efficient of det,ermination. 

Correct Answer: C 

Explanation: 

The percentage of total variati,on in the dependent variable explained by 
the independent variable is called coefficient of determination (R 2 ). 

Measures of Goodn,ess of Fit 

Good ness of fit ( i .e . ,  how wel l  the r,egression m,odel fits the dat,a )  can be measured 

usi ng severa l methods such  as: 

l . Co,efficient ,of determination R 2 

2. F-statistic 

3.  Sta nd,ard error ,of reg ression Se 

,coefficient of Det,erminatio•n R2 

• The coefficient of dete rmination is the percentage ,of 

the total vari,ation i n  the d,epend,ent variabl,e that is 

,explaine,d by tlhe ind ,epend,ent variable .  

• The coefficient of dete rmination is ,a lso cal led R-squared 

,and is denot,ed ,as R2 . 

• It is descriptive m,e,asu re. 

C f-f- . . _ f d _ 
. 

_
. (R 2 ) Exp laine_ d Vartation(SSR) oe - icient o • - etermination - = -------

To tal Variation (SST) 

Total Variation (SST) - Unexplained Variation (SSE) 
Total Variation (SST) 

where, O < R2< l 



In case of ,a single independent variable, the coefficient of determination is: R2 = r-2 

wher,e, 

R2 = Co,efficient of determination 

r = Simple correlation coefficient 

Example: Suppose ooefficient of determination between returns ,of tw,o assets is 0.64. 

This means that approximat,ely 64 percent ,of the variability in the returns ,of 
one asset (or depend,ent variable) can be ,explained by the retu rns of the 

other ,asset (or indepepnent variable) . 
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Question 1 5  of 34 

In .simple linear regression, what does coefficient of determination .. R2 .. 

of 55% mean? 

A .. 45% variation in the depend,ent variable is explaine·d by the 
independent variable. 

B. 55% variation in the dependent variable is explained by the 
independent variable. 

C. 55% variation in the independent variable is ,explained by the 
dependent variable. 

Correct Answer: B 

Explanation: 

The percentage of total variation in the dependent variable explained 
by the independent variable is co lled coefficient of determination (R 2 ). 

In simple linear regression, coefficient of determination .. R 2 
i of 55% 

means that 55% variation in the dependent variable is explained by the 
independent variabl,e .. 

Measures of Goodness of Fit 

Good ness of fit ( i .e . E  how w,el l  the r,e,gression m,od,el fits the d ,ata ) can be measur,ed 

usi ng sever,a l  methods such  as: 

1 . Coefficient of determination R 2 

2. F-statistic 

3,.  Standard error ,of regression Se 

,Co,efflcient of Det,erminatio,n R2 

• The coeffici,ent of dete rmination is the percentage ,of 

the total vari,ation i n  the d,epend,ent variabl,e that is 

,explained by the ind,epend,ent variable .  

• The coeffici,ent of dete rmination is ,a lso cal l ed �-squar,ed 

,and is denoted ,as R2 .  

• I t  is descriptive m,easu r,e. 

C ff . . _ f d t- . t- . (R 2 ) Exp lained Variation(SSR) oe · zczent o •. e ermina ion · = -------
To tat Variat ion (SST) 



Total Variation (SST) - Unexplained Variation (SSE) 
Total Variation (SST) 

l ln case of a single independent variable # the coefficient ,of determination is: R2 = r2 

where, 

R2 = Coefficient of d,eterminotion 

r = Simple corre.lotion coefficient 

Example: Suppos,e ooefficient of determination betw,een returns ,of two assets is 0.64. 

This means that approximately 64 peroent ,of the variability in the returns ,of 
one asset (or dependent variable) can b,e ,explained by the returns of the 

other ,ass,et (or indepepnent variable), . 
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Question 1 6  of 34 

l l n  s imp le  l inear  regression ,  i f  coefficien t  o f determin ation ,. R 2 , is 0 .85 , 

th en  correla tion  coefficie nt, r, is c losest to : 

A .. 0 .82 

B .  0 .85 

C .  0 . '92 

Correct Answer: C 

Explanation: 

l l n  s imp le  l inear  regression ,  coefficien t  of determ inatio n  R 2 = r 2 • 

Rep lacing  R 2 with  its g ive n va lue  in t h e  a bove re la tion ,. we get :  

0 . 85  = r 2 

r = 0 .922  

,co,efficient of Determinatio,n R2 

• The coeffici,ent of dete rmination is the perc,entag,e ,of 

the total vari,ation i n  the d,epend,ent variabl,e that is 

,explained by the ind,epend,ent variable .  

• The coeffici,ent of determination is ,a lso cal l ed �-squar,ed 

,and  is denoted ,as R2 • 

• I t  is descriptive m,e,asu r,e.  

C ff . . . f d c· . c· . (R 2 ) Exp lained Var iation(SSR) oe · . zcient o • · e ermina, ion · · = -------
To tal Variat ion (SST) 

Total Variation (SST) - Unexplained Variation (SSE) 
Total Variation (SST) 

where ,, O < R2< l 

I n  case of ,a si ng le independent variable, the coefficient ,of determination is : R2 = r2 



where, 

R2 = Coefficient of determination 

r = Simple oorre.lotion coefficient 

Example: Suppos,e ooefficient of determination betw,een returns ,of two ass,ets is 0.64. 

This means that approximately 64 percent ,of the variability in the returns ,of 
one ass ,et (or depend,ent variable) oan be ,explained by the returns of the 

other ,asset (or indepepnent variable}- . 
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Question 1 7  of 34 

Li nearity as su m ption of the sim ple  l in e a r  reg r,ess io n  mode l  imp l ies tha t :  

A .  independent  variab le  m ust not be  ra nd om . 
1B .  va ria nce of resid ua ls is t h e  same fo r a l l observations  .. 
C .  depende nt  or i ndepende nt varia b les m ust be norm a l l y  

d istributed . 

Correct Answer: A 

Explanation: 

A is correct .  L inearity ass umption  im pl ies that  i ndependent varia ble 
m ust not be random (i . e . ,  non -stoc hastic} . Oth erwise , the re wil l be no 
l i n ea r  r,e lations h ip .  

B i s  incorrect . Accordin g to  homoscedasticity ass umption ;  �Th e 
variance of resid uo ls is t h e  some for o l l observations . I t  is known as 
Homoskedastic ity (same scatte r) assu mption . '  

C ls i ncorrect. .  N o  assu mption states th at dependent o r  independent  
variab les m ust be norma l ly d istribu ted . 

ASSUMPTliONS OF: THE SIMPLE UNEAR 
REGRESSIQ,N MODEL 

The fou r  key -ass u m ptions of the simp le l i n ear  reg ressio n  mod e l  a re :  

1 ) Linearity 
2) Homoskedastic ity 
3) l nd,epe nd,ence 
4) Norma lity 

Assumpflon 1 : Linearity 

' Relation betwe,en the dependent variabl,e and .independent variable is lineor. ; 



• If the relationship is nonlinear, the mod el will be biased 
( Le .. , over  or underestimate the depende nt variable ) .  

• Lineority assumption also i 1m plies that indep,endent 
va ria ble must not be ra ndom (Le .. , non-stochastic ) . 
Otherwise ,. there will be no  l inear re lationship. 

Assumpflon 2: HomoskedasHcity 

'The voriance of residuals is the some for oil observations. I t  is known os 
Homoskedosticity (same scatter) ,assumption . ' 

• If the varia nce of the resid uals diffe rs across observations ,. 

this state is ca l led heteroskedasticity (diffe rent sc,atter) .  
• I n real .. world data ,. structural cha nges (regime cha nges ) 

often involve heteroskedasticity .  

AssumpHon 3 :  I ndependence 

'The observotions (pairs of Xs and Ys} are independen t  o f  each other, wh ich 
implies the �esidua.ls o�e uncorre/o ted across observo tions. ' 

• If va ria bles are not independent ,. the residuals will be 
correlated (display  a patte rn ) .  This is a n  indication of 
a utocorr,elatio n. 

Assumption 4: Norma lity 

'The regression residua ls must be normolly d.istributed. ' 

• I n la rge sa m ple sizes ,. dropping  the norma lity 
assumption does not noticea bly influence results. 

Note: Nonmolity assumption does not mean that dependent or independent 
variables must be normally distributed. 
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Question 1 8  of 34 

The F �sta tistic tests if the :  

A .. in te rcept i n  s imp le l in ea r  r,eg res sio n is equa l  to  0 .  

B .  s l o pe coefficient  i n  sim ple  l i n ea r  reg ress io n i s  equa l to  0. 

C .  s l o pe coefficient  a nd in tercept in simp le l i n ear  regressio n is equa l 

to 0 .  

Correct Answer: B 

Explanation: 

l l n  reg ression ana lysis , (AN OVA) determin es th e use fu lness o f  the 

independent  variab le  i n  expla in ing the varia tio n in  the depe n d ent  

variab le . 

An importa nt  sta t istica l  test co n d ucted i n  t he  ana lysis of va riance is th e 

F-test. 

The F-sta tistic tests if the s lope coeffic ie n t (b1) in s imp le  l inear regression 

is equa l to 0 .  

Measures of Goodness of Fit 

Good ness O•f fit ( i .e ., how wel l the regr,ession mod,el fits the dat,a )  can be measured 

usi ng severa l methods such  as: 

1 . Co.efficient of determinaflon R 2 

2. F-statistic 

3, . Stand,a rd error ,of reg ressi,on S
e 

F-dlshibufed fest Statistic or F-Tesf 

F-distribut,ed test statistic tests whether the sl ,opes b I in regressi,on are equal to zero, 

a,gainst the alt,emative hypothesis that at l ,east one sl ope is not equal to zero . 

Ho: b 1  = 0 

H 1 : b ,  t 0 

The F statistic is calcu lated as the raflo of mean square r,e,gr,ession (MSR) to mean 



squar,ed err,ors ( MS E} . 

(
RSS

) F = MSR = k - MSR 

MSE ( 
SSE  

) 
-

MSE 
n-k-1 

where df num,erotor = k = 1 

SSE MSE = -­
n-k-1 

where df denominator = n - k. - 1 = n - 2 (in s.i mple .linear regress.ion) 

Note: F-test is always a ,one-t,ailed test ( ,one sided). 
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Question 1 9  of 34 

The F-sta tisti c is a :  

A .  ra tio of r,eg ression s u m of squar,e s  to su m of squared errors . 

B .  ra t io of av,e rage su m of  squa red errors to av,e rag,e regress io n s u m  

of sq u a res . 

C .  ra tio of average regression s u m of squares  to averag,e sum of 

sq uared e rro rs . 

Correct Answer: C 

Explanation: 

The F �sta tisti c is a ra tio o f  average regression sum ,of squares to 
average sum of squared errors. 

RSS/1  F = -----
SSE/(n - 2) 

Measures of Goodn,ess of Fit 

Good ness of fit ( i .e . ,  how w,el l  the r,e,gression m,od,e l  fits the dat,a )  can be measur,ed 

usi ng severa l methods such  as: 

l . Coefficient of determinatlon R 2 

2. F-statistic 

3 .  St,andard error of reg ressi,on S
e 

F-distribuled test St,atistic or F-Test 

F-distributed test statistic tests whether the sl ,opes b I in regressi,on a re equal to zero, 

against the alt,emative hypothesis that at least one sl ,ope is not equal t,o zero . 

Ho :  b 1  = 0 

H 1 : b 1  i: 0 

The F statistic is calcu lated as the ratio of mean square re,gr,ession (MSR} to mean 

squared errors ( MS E} . 



MSR (
RSS

) MSR F =  ( SSE ) - -
MSE MSE 

n-k-1 

where df num,erator = k = 1 

MSE = SSE 

n-k-1 

n - 2  n .  � 2  
Li=1 (Yi - Yi) : Lt=1(Yi - Y i) 

n-k-1 n-2 

where df denominator = n - I< - 1 - n - 2 (in simple linear regress.ion) 

Note: F-test is always a one-t,ailed test ( ,one sided) .  
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Question 20 of 34 

If the independent variable in the regression model explains none of 
the variation in dependent variable; then: 

A .. F-statistic will be 0. 
B. F-statistic will be 1 . 
C. F-statistic will be oo. 

Correct Answer: A 

Explanation: 

llf the independent variable in the regression model explains none of 
the variation in dependent variable; then: 

I(Y; - Y)
2 = 0 

i;;;;1  

Then the F �statistic (given as follows) will also be 0 

RSS/1 F = ----
SSE/(n - 2) 

where the r,egression sum of squares RSS is calculated as: 

I(Y; - Y) 2 

i;;;;1  

F-distributed test Statisfic or F-Test 

F-distributed test statistic tests whether the sl,opes b ,  in regression ,are equal t,o zer,o, 

a,gainst the alternative hypothesis that at least ,one sl,ope is not equal t,o zer,o. 

Ho: b 1  - 0 
H 1 : b 1 i 0  

The F statistic is calculated as the ratio of mean square re,gression (MSR} to mean 

squar,ed err,or-s ( MS E} . 



MSR (
RSS

) MSR F =  
(

SSE
) 
- -

MSE MSE 
n-k-1 

where df nume�ator = k = 1 

MSE = SSE 

n-k-1 

· n - 2 n . � z 
Li=1(Yi - Yi) : Lt=1(Y i - Yi) 

n-k-1 n-2 

where df denominator - n - k - 1 = n - 2 (in simple linear regression) 

Note: F-t,est is always a one-t,ailed test ( ,one sided). 
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Question 2 1  of 34 

Consider the following hypothetical data: 

(..... -) 2 
Lf ;;;; 1  Yt - Y = 2a9  

Total number of observations is 35 and it is a simple regression. 

The standard deviation of error {S EE} is closest to: 

A. 1 .49. 
B. 3.32. 
C. 2.24. 

Correct Answer: A 

Explanation: 

SST = I (Y; - f) 2 = 363 
i;;;; 1 

SSR = ICY; - f)
2 = 289 

i;;;;1 

Sum of Squared Errors = SST - SSR 
SSE = 363 - 289 = 7 4 

Standard Error of Estimate = (SSE/ n - 2) 1 12 

= {74/33) l /2 

= 1 .4974 

ANOVA and Standard Error of Estimate in 
Simple Linear Regression 

Analysis O•f V•ariance (ANOV A} is a st,atistical method used to divide the t,otal v•ariance 
in ,a study into meaningful pieces that correspond to differ,ent souroes. 



I 

An,alysis of Vari,ance J,abl,e for Simple Linear Regressio•n 

AN,OVA df SS MS F 

Regression 1 

Enror n-2 

Total n- i 

Sourc,e of V aria bHity 

SSR = L(y; - y)
2 

i=1 

SSE = L(y, - j,) 2 

i=1  

SST = L (y; - y)2 

i= 1 

MSR = 
SSR 

k 

MSE = 
SSE 

n - 2 

df Sum of Squ,ares 
I 

Regression ( Explained )  1 SSR 

Error (Unexplained )  n-2 SSE 

Total n- 1 SST-SSR + SSE 

F = MSR = 
MSE 

SSE/ (n - 2) 

M,e,an Sum of 
Squares 

MSR = RSS/ i 

MSE = SSE/n-2 
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Question 22 of 34 

Kane Robertson is a quantitative analyst at Pelican Investment Bank in 
London. He develops and enhances the pricing/risk. manage 1ment 1models 
for the Forex trading desk .. He stated the following during a discussion with 
the new interns at the finm: 

Statem,e·nt l : 

Stateme·nt 2: 

"Analysis of variance {ANOVA} is a statistical proc,edure 
for dividing the total variation of a variabl,e into 
components that can be attributed to a single source .. ' '  
" In r,egression analysis, (ANOVA) d,etermines the 
usefulness of the dependent variable in explaining the 
variation in the indep,endent variable and vice versa .. ' '  

Which of the following best characterizes Kane ' s  statements? 

A .. Both statements are incorrect. 
B. Statement l is correct, but Statement 2 is incorrect. 
C .. Statement l is incorrect, but Statement 2 is correct. 

Correct Answer: A 

Explanation: 

Ka ne 's both statements a re Incorrect.. 

Analysis of variance (ANOVA} is a statistical procedure for dividing the 
total variation of a vari,able into components that can be attributed to 
different sources .. 

�n regression analysis ,. (AN OVA) determines the usefulness of the 
independent variable in explaining the variation in the dependent 
vari,abl,e· .. 

ANOVA and Standard Error of Esffmate in 
Simple linear Regression 

Analysis of V,ar" a nee (ANOV A} is a st,atistical method used to divide the t,otal v,ariance 



in ,a study into meaningfu l  pieces that correspond to different sources . 

I 

An,alysis of Vari,ance T,abl,e for Simple Linear Regressio,n 

AN,OVA df SS MS F 

Regression 1 

Error n-2 

Total 

So,urc,e of Vario bHity 

SSR = I (Y; Y) 2 

i=1 

SSE = L(y; - Y) 2 

i=1 

ssr = L (y; - y)2 

i= 1 

Or 

MSR = 

SSR 

k 

MSE = 

SSE 

n - 2  

df Sum of Squ,ares 
I 

Regressi,on ( Explained )  l SSR 

Error ( Unexplained )  n-2 SSE 

Total n- 1 SST=SSR + SSE 

F = MSR = 
MSE 

SSE 
/en - 2) 

Mean Sum of 
Squ,ares 

MSR = RSS/ 1 

MSE = SSE/n-2 
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Question 23 of 34 

The value that gives the amount of total variation in Y that is explained 
in r,e,gr,ession equation is: 

A. sum of squares totol; SST. 
B .. sum of squared errors,. SSE. 
C. sum of squares re,gression, RSS. 

Correct Answer: C 

Explanation: 

The sum of squares re,gression is calculated as: 

n ' ( ...... -) 2 L Yi - Y  
i=1 

This value is the amount of total variation in Y that is explained in 
regression equation. 

ANOVA and Standard Error of Estimate in 
Simple Linear Regression 

Analysis 0·f Variance (ANOV A} is a statistical method used to divide the t,otal v,ariance 

in a study into meaningful pieces that correspond to differ,ent s,ourc,es. 

R,e,gression l 

Error n-2 

Total n- 1 

n 

SSR = L (yi - Y) 2 

i=1 

n 

SSE = L(y, - j,) 2 

i=1 

SST = L(y; - y)2 

t= 1 

MSR = 
SSR 

k 

MSE = 
SSE 

n - 2 

SSE 
fen - 2) 



Sourc,e of Variability df Sum of Squ,ares M,e,an Sum of 
Squares 

I I 

Regressi,on ( Explain ,ed ) l SSR MSR = SSR/ 1 

Err,or ( LI nexplai ned)  n-2 SSE MSE = SSE/n-2 

Total n- 1 SST=SSR + SSE 
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Question 24 of 34 

The degre,es of freedom used for sum of squares total (SST} in simple 
regression is most likely given as: 

A.  n 
B .  n - 1 .  
C .  n - 2 .  

Correct Answer: B 

Explanation: 

Total sum of squares (SST} = Explained variation + Unexplained voriation 

Total degrees of freedom = RSS df + SSE df 
= k + (n - k - l )  
= l + (n - 1 - 1 )  
= 1 + (n - 2) 
= n - 1 

where k = number of slope coefficients = 1 (in case of one 
independent variable) 

ANOVA and Standard Error of Esfimate in 
Simple Linear Regression 

Analysis of Variance (ANOV AJ is a st,atistical method used to d ivide the total v,ariance 

in a study i nto meaningfu l pieces that correspond to different s,ources . 

An,alysis of V ari,anc,e J,abl,e for Simple Linear Regression 

AN,QVA df SS MS F 

Regression 1 

Enror n-2 

T,ota l n- 1 

SSR = L(y; - j) 2 

i=1 

SSE = L(y; - j,) 2 

i=1 

SST = L (y; - :W 
t= l 

MSR = 
SSR 

k 

MSE = 
SSE 

n - 2  

F = MSR 
-

MSE 

SSE !en - 2) 



Or 

So,urc,e of Vario bility df Sum of Squ,ares M,e,an Sum of 
Squ,ares 

I I 

Regressi,on ( Explained )  l SSR MSR - SSR/ 1 

Err,or ( LI nexplai ned )  n-2 SSE MS E = SSE/n-2 

Tot,a l  n- 1 SST-SSR + SSE 
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Question 25  of 34 

Which of the fo l lowing is most likely correct consid e ring hypothesis 

test ing for ,a reg ress io n coefficient? If th e co nfid ence in terva l at the 

desired level of  sig n ifica nce :  

A .. includes zero , the n u l l  hypothesis i s  rejected ,  and th e coeffici en t  is 

said to be sta tisti ca l ly d iffe rent  from zero . 

B .  does n ot i nc l u d ,e ze ro ; t he a lt,emative hypothesis is rejected ,  a n d  

the coefficien t  is sa id to b e  statist ica l ly differen t  fro m zero .. 

C .  does n ot i nc l u de  zero ; t he n u l l hypothesis is rejected ,  and the 

coefficient  is said to be statist ica l ly differen t  fro m zero . 

Correct Answer: C 

Explanation: 

I n  hypot hesis testi ng  for a regression coeffic ient , it is tested if t he estimated 

slope co,efficien t  is statist ica l ly differen t  from zero .  

H0 = null hypothesis = b1 = 0 

Ha = alternative hypothesis = h1 * 0 

I f  t he confidence  i n te rva l a t  the desired  leve l of sig n ifica n ce does not 
inc.Jude zero,, the nu.I.I hypothesis is rejected, •and the coeffic ie n t  is said to 

be statistica l ly d iffe re nt  from zero .. 

HYPOTHESIS TESTING ,Qf  LINEAR 
REGRESS IQ,N CQ,EFFIC I ENTS 

Hypothesis Tests of the Slope 

Coefficient 

t-sta tistic is used to test th e sign ifica nce of the in dividual  coefficie n ts (,e .. g . , 

s l ope )  i n  a regression .. I t  is used to te st wh ether the popu lat ion sl ope is d iffe rent  

from a specific va I u e .  

Suppose we wa nt  to te st a hypot hesis a bout  the s lope .. 

Null and Alternative hypotheses 
Ho :  b ,  = 0 ( no l in ear  re lat ionsh ip )  

H 1 :  b ,  -:# 0 ( l i near re la tionsh ip does ,exist) 



A t-test statistic is calculated by subtracting the hypothesized population slope 
..... 

8 1 from the estimated slope coefficient b1 and then dividing the difference by 
the standard error of the slope coefficient sE

1
• 

Test statistic 
t = _n1._-_B_t 

S:fi1 

where, 
..... 
b 1  = Sample regression s.fope coefficien t 
b ,  = Hypothesized slope 
Sb 1 = Stondard error of the slop,e 

df= n-k- 1 = n-2 

Decision Rule: 
n test statistic is <- t-critical or > + t-critical with n-2 d,egrees of freedom, (if 
absolute value of t >  tc} ,  Reject Ho; otherwise, do not Reject H a. 

Standard Error of Slope Coeffic ient (s1,
1
) 

n is the ratio of standard error of estimate Se to the square root of variation of 
independent variable. for simple linear regression : 

S51 = ---:====== 
JL?=1 (X; - X) 2 

The greater the variability of the independent variable the lower will be the 
standard enror of slope ,and therefore greeter will be the calculated t-statistic. 

Hypothesis Tests of the I ntercept 

This test is useful to determine wthether the population int,ercept is a specific 
value. 
Intercept is the predict,ed value of the dependent variable when the 
independent variable is set to zero 

Standard error of the intercept = s60 = 

The test is whether the intercept is different from the hypothesized value Bo , 
using the following formula. 

Quantitative Methods, Learning /Vlodule 70 



Question 26 of 34 

Indicator variable is a variable that takes on: 

A. a value of either O or 1 . 
B. any value ranges from O to l .  
C. any value ranges from = 1 to + 1 .  

Correct Answer: A 

Explanation: 

Hypothesis Tests of S lope When Independent 

Va1rlable Is an lndlcato,r Varlarble 

• I ndicator v,a ria ble (or dummy variable) is a voriable that takes on 
a volu,e of ,either  l or 0. 

• 1 if a p ,articula r  condition is true and O if that condition is fa lse. 
• In si 1m pl,e line,a r  regressions, the slope is the difference in the 

dependent vario ble for the two conditions. 
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Question 27 of 34 

Alpha m,easur,es the excess return and beta the riskiness of a fund (Y) 
relative to the· market {X} 

R-squared 0.825 
Standard ,error of estimate 0.0 1 8 
Numb,er of observations 25 

Coefficients Standard error 
Alpha 0.0008 0.003,4 
Beta 0.82 1 0.0356 

Two- ta iled t -table at 5% level of sign ifica nce 
df t-crlflcal 
25 2.0,60 
24 2.0,64 
23 2.0,69' 

Which of the following statements is most likely correct? 

A. The fund has negativ,e e:x:cess return. 
B. The fund has significant excess return beyond the return 

associated with market risk of the fund. 
C. The fund does not have significant exc,ess r,eturn b,eyond the 

return associated with market risk of the fund .. 

Correct Answer: C 

Explanation: 

Here the intercept is Alpha, so we construct the null hypothesis as: 

H0 : b1 = 0 
Ha : b1 * 0 

De,grees of freedom = n - 2 = 25 - 2 = 23 
t-critical is 2..069· from the t�table 

The decision rule is, reject H0 if t-st-atistic > t-critical 

For Alpha, t-statisitc 

= 0.0008 - 0/ 0 .0034 
= 0.23529 



But t�st,atistic is muc h  less than t-critical, so we conclude that the 

intercept, alpha, is not statis tically different from zero; Le. ; the fund does 

not have significant excess retunn beyond the return associated with 

market risk  of the fund. 

For Beto , t-st.atis itc 

= 0.82 1 - 0/ 0.035,6 

= 23.06  

For Beto , t-statistic is much hig h er than t-critica l, so  we c onclude that 

the beta , is sto tistically different from z,ero 

HYPOTHESIS TESTING ,Qf LI NEAR REGRESSION 

,C,QEffl,CIENTS 

Hypothesis Tests of the Slope Coefficient 

t-statistic is used to test the significance ,of the individual coefficients (e.g. , sl,ope) in a 

r,e,gr,ession. It is used to t,est whether the populati,on sl,ope is different from a specific 
value. 

Suppose we want to test a hypothesis about the sl,ope. 

Null and Alternative hypotheses 
Ho: b 1  = 0 (no linear rel•ationshipJ 
H 1 :  b 1 ¢ 0 (linear r,elationship d,o,es exist) 

A t-test statistic is calculat,ed by subtracting the hypothesized population slope B 1  from 

the estimated slope coefficient 61 and then dividing the difference by the standard 
enror o.f the slope coefficient s6

1
• 

Test statistic t = 51 - 81 
5.,-. 

b1  

where, 

fj r = Sample r:egr:ession slope coefficient 

b1 = Hyp,othes.ized slope 
sb 1 = Standard error of the slope 

df= n-k- 1 = n-2 

Decision Ru le: 

If test statistic is <- t-critical or > + t-critical with n-2 d,egrees of fr,e,ed,om., (if absolute 

value ,of t > t c), R,eject Ho; otherwise, do not Reject Ho. 



Standard Error of Slope Coeffic:ient (sii
1
) 

H is the ratio of st,andard error of estimate Se to the square r,oot of variation of 

ind,ependent variable. for simpl,e lin,e,ar regressi ,on: 

The greater the variability of the independent variable the lower will be the stand,ard 

error of sl,ope and ther,efore gre,eter will be the calculated t-statistic. 

Hypothesis Tests of the Intercept 

This test is useful to d,etermine wthether the p,opulati ,on intercept is a specific value. 

Intercept is the predict,ed value of the dependent variable when the independent 

variable is set to zero 

Standard error o.f the intercept - ss0 = 

The test is whether the int,ercept is differ,ent fr,om the hypothesized value Bo , using the 

f,oll,owing f,ormul,a. 
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Question 28 of 34 

lln hypothesis testing for regression coeffici,ent as standard error of 
estimate increases the sr,

1
: 

A .. increases and the confidence interval wid,ens. 
B. increases and the confidence interval narrows. 
C. decreases and the confidence interval narrows. 

Correct Answer: A 

Explanation: 

In hypothesis testing for re,gression coefficient, as standard error of 
estimate increases, the s,;1 increases,, and the confidence interval 
w.idens. 

Standard Erro, r o,f Slo,pe ,coefflclent (s1i1 ) 

It is the ratio of standard error of estimate Se to the square root of variation of 
independent variabl,e. for simple linear re·gression : 

S51 = ----;::::::===== 
jL?�1 (x, - X) 2 

The greater the variability of the independent variable the lower will be the 
standard error of slope and therefore greeter will be the calculated t�statistic. 
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Question 29 of 34 

Consider a confidence interval from 1 .  l '9 to 1 .83, and an analyst is 
testing the following null hypothesis at 5% level of significance. 

The analyst will most likely : 

A. reject the null hypothesis b,ecause the confidence int,erval do,es 
not include 0. 

B. accept the null hypothesis because the confidence interval does 
not include 1 .  

C. reject the null hypothesis because the confidence interval do,e·s 
not include 1 . 

Correct Answer: C 

Explanation: 

Since the confidence interva I ranges from 1 . l '9 to l .83, the analyst 
shou.ld reject the null hypothesJs because the confidence .interval does 
not include l .  

Had we been testing the null hypothesis o f  b1 = o ,  only then we would 
have rejected it on the basis that it does not include 0 .. 

HYPQ,THESIS TESTING ,Qf  LINEAR 
REGRESS IQ,N ,CQ,E FF IC I ENTS 

Hypothesis Tests of the Slope 
Coefficient 



t-statistic is used to test the significance of the individual coefficients (e.g., 
slope) in a regression. It is used to test whether the population slope is different 
from a specific va I u e. 

Suppose we want to test a hypothesis about the slope. 

Nu.II and Alternative hypotheses 
Ho : b ,  = 0 (no linear relationship) 
H 1 :  b , # 0 (linear relationship does ,exist) 

A t-t,est statistic is calculated by subtracting the hypothesiz,ed  population slope 
..... 

8 1 from the estimated slope coeffici,ent h1 and then dividing the difference by 
the standard error of the slope coefficient Sjj

1
• 

Test statistic 
t = _ni_-_B_t 

sli1 

where, 
.,..,, 
b 1 = Sample reg�ession slope coefflcient 
b ,  = Hypothesized slope 
Sh 1 = Stondard error of the slope 

df= n-k.- 1 = n-2 

Decision Rule: 
n test statistic is <- t-critical or > + t-critical with n-2 degrees of freedom, {if 
absolute value of t >  tc} ,  Reject Ho; otherwise, do not ReJect H o. 

Standard Error of Slope Coeffic ient ( s1,1 ) 

n is the ratio of standard error of estimate Se to the square root of variation of 
independent variable. for simple linear regression : 

Se 
s 6 = ----;::::::==== 

1 JL?=l (X; - i) Z 

The greater the variability of the independent variabl,e the lower will be the 
standard enror of slope and therefore greeter will be the calculated t-statistic. 

Hypothesis Tests of the I ntercept 

This test is useful to determine wthether the population int,ercept is a specific 
value. 
Intercept is the predict,ed value of the dependent variable when the 
independent variable is set to zero 



Standard e rro r of t he  i n terce pt = s6
0 

= 1 g2 

- + 't"'n ( -)2 n L t=l Xt-X 

The test is wheth er  t he  i n te rce pt is d iffe re n t  from the hypothe sized va l ue  Bo , 

u si ng  the fo l lowing form u lo . 
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Question 30 of 34 

Decreasing level of significance from 5% to 1 % least .likely: 

A .. increases the probability of rejecting true null hypothesis. 
B. decreases the probability of rej,ecting true null hypothesis. 
C. decreases the probability of reJecting a false null hypothesis. 

Correct Answer: A 

Explanation: 

A is corr,ect. Reducing the lev,el of significance decr,eases the chances 
of Type I and type I I  errors. 

Rejecting null hypothesis when it is true is ca ll,ed a Typ,e I error failing to 
reject null hypothesis when it is false is caned type H error. 

Test of Hypothesis, : Level of 

Significance and p-Values 

p -va lue 

The p-value is the small,est level of si,gnificance at which the null hypothesis can 
be rejected .. 

For example, if the p=value is 0.05 i.e., 0.05 significance level, this indicates that 
there is a 5% chance of rejecting the hypothesis when actually it is true  actually .. 
This is a Type 1 error. 

• The smaller the p=valrue ,  the smalle r  the chance of making  
typ,e I e rror (i.e., the greate r the probability of rejecting  the 
null hypothesis} . 

• Type I e rror = False positive = reJecting the n ull hypothesis 
when it is true. 

• Type I l l error = False negative = not rejecting the null 
hypothesis when it is wrong. 
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Question 3 1  of 34 

Decreasing level of significanc,e from 5% to 1 % :  

A .. increases the probability of rejecting true null hypothesis. 
B. increases the probability of failing to reject a false null hypothesis. 
C .  decreases the probability of failing to reject a false null 

hypothesis. 

Correct Answer: B 

Explanation: 

Rejecting null hypothesis when it is true is called a Type I error. Reducing 
the lev,el of significance decreases the chances of Type I error, but it 
also incr,eases the probability of Type II ,e11ror, which is failing to reject 
null hypothesis when it is false. 

Test of Hypothesis: Level of 
Sl,gnlflcanc,e and p,-Values 

p -va lue 
The p-value is the smallest level of significance at which the null hypothesis can 
be rejected .. 

For example , if the p-value is 0 .. 05 Le  .. , 0.05 significance level, this indicates that 
ther,e is a 5% chance of rejecting the hypothesis when actually it is tru,e actually .. 
This is a Type l error. 

• The smaller the p-value ,. the smalle r  the  chance of making  
typ,e I e rror (Le. , t he  great,e r  t he  prob,a bility of rejectin,g the 
null hypothesis} .  

• Type I e nror = False positive = rejecting the n ull hypothesis 
when it is true. 

• Type I I  error = False negative = not rejecting the  null 
hypothesis when it is wrong. 
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Question 32 of 34 

p-value or probability value for a particular hypothesis is the smallest 
leve· I of significance at which the: 

A .. null hypothesis can be r,eJected. 
B. null hypothesis can be accepted. 
C. alternative hypothesis can be rejected .. 

Correct Answer: A 

Explanation: 

p-value or probability value for a particular hypothesis is the smallest level of 
significanc,e at which the null hypothesis can be r,eJected. 

Test of Hypothesis: Levell of 
Sl,gnlflcance and p-Values 

p-va lue 
The p-value is the smallest level of significance at which the null hypothesis can 
be rejected. 

For example .. if the p-value is 0.05 Le., 0.05 significanc,e lev,el , this indicates that 
there is a 5% chance of rejecting the hypothesis when actually it is true actually. 
This is a Type l error. 

• The sma lller the p-value , the sma rle r the  chance of ma king 
type I e rror (i.e  .. , the greate r the probability of rejecting  the 
nu I I hypothesis) . 

• Type I e nror = Fa llse positive = rejecting the n uH hypothesis 
when it is true. 
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Question 33 of 34 

Which of the fo l lowing sta tements is least likely correct re,gard in g the sta ndard erro r 

of forecast st ? 

A.  The closer t he  x
1 

is to xi the sma l le r  wi l l  be the st . 
B .. The better the fit of the regression ,. the s ma l le r  wi l l  be s

1
. 

C .  The sma l le r  t he n (sa m ple  size ) , t he  sma l l e r  wi l l be  th e s
1

. 

Correct Answer: C 

Explanation: 

PREDICTING USI NG SIMPLE LIN EAR 

REGRESSl ,QN AN D PRED ICTION I NTERVALS 

• Reg ress io n re su lts are used to make prediction a bout  the depe n dent  

varia b le .. 
• Pred iction interva ls a re used to rea l ize how su re we are a bout th e 

predicted resu lts . 
• P red iction in terva l for a forecasted va lue  of a dependent varia b le is 

created by using equotion Y + test whe�e; 

2 . 2 [ 1 (X 1-X) 2] _ . 2 [ 1 (X 1-X)2 ] 
St = Se 1 + - + ( ) 2 

- Se 1 + - + L n ( -) 2 n n-1 sx n _ i=i Xt-X 

1 .: (x1-x)2 
• Standard e rro r of forecast = st = se + + rn ( . _ -) 2 n t= 1 X t-X 

OS 

s1 = fsf 

se = stondard error of  estimote 
n = number of  observations 
X = va.lue of independent variable 
X = estimote,d m ,eon of  X 
s2x= variance of  independen t variable 
t c = criticol t-volue for n -k - 1  degrees of  freedom. 



The fo l lowing can be taken fro m th e equatio n :  

1 .. The bette r  the  fit of t he  re 1gressions, the  sma l ler wi l l  be 
the  se a nd the refore , the sma l le r  wi l l  be the s

1
. 

2. .  The la rger the n ( samp le size } ,  the sma l le r wil l be the s
1

. 

3 .. The c loser the x
1 

is to ii the sma l l ,e r  wil l  be  the  s
1

. 

where x1 is forecasted i n depen dent  varia b le a nd X is fo r,ecasted mean of the 

indep,endent  varia b le . 
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Question 34 of 34 

In which of the following model, the inde·pend,ent variable is in 
logarithmic form, but the dependent variable is in linear form? 

A .. Log-lin model 
B. Lin-log model 
C. Log-log model 

Correct Answer: B 

Explanation: 

FU N·CTIO· NAL FORMS FOR S IMPLE LINEAR 
REGRESS IO·N 

Economic and financia l data often exhibit nonlinear relationships between two 
variabl,es. To apply simple linear re,g ression mod,el on such data, we ne,ed to 
modify either the d,epend,ent or the ind,e·pend,ent variable. 

Mony functional forms can be used to transform data to enable their use in 
linear regression .. Three commonly us,ed functional forms that involve log 
transformation are as follows: 

l . The log-lin model 
2. The lin-log model 
3. The log-log mod,el 

The L,og -Un Model 

lln this model.. the dependent variable is in logarithmic form, but the 
independent variable is in linear form. 

ln Y,. = b0 + b -X· t l L 

Slope coefficient ➔ relative change in the dependent variable for an absolute 
change in the independent variable. 

Note: Directly comparing the different mod,el values is not possible becaus,e 



varia bles a re n o t i n  the  sa me form . 

The Lin - Log Model 

I n  th is mode l, th e i ndependent va ria b le is in logarith mic fo rm , but th e 

dependent  va ria b le is i n  l inear  

Y: = h0 + b ,  lnX • ! 
. 

i i 

Slope coefficient ➔ a bsolute cha nge in the depe nd ent  va ria ble fo r a re lative 

change in the independent  va riab l,e .  

The Log-Log Model 

I n  th is modeL  both th e d epe ndent  a nd i nd epe ndent va ria bles  are in  

l ogarith mic fo rm . Th is mode l  i s  a lso ca l led  dou ble- log mode l . 

ln y. = h0 + b .  lnX• 
l l l 

Slope coefficient ➔ re la tive c ha ng e  in the d e pe n d e nt va ria b le fo r a rela tive 

change in the independent  va riab le .  

Th is mode l  i s  su ita b le i n  ca lc u la ting  e la sticit ies . 

Selectlng1 the Correct 

Funcflona l Form 

Se lectio n of t h e su ita ble fu nctiona l  form de pends on  exa min ing the ,good n ess 

of fit measures (R 2 , F-sta tist ic & S
e
) as we l l  as patte rn s  in th e residua ls .  

Many sta tist ica l software packages enab le us  to  visua l ly examine and i n spect 

the d istribu tion of the  residua ls 
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