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 Reasons to study
 Basic formulas
 Examples



 In many statistical packages, outputs do not 
provide all information we need (e.g., model-
implied variance of dependent variables)

 We need to calculate it but books only 
provide simple form that does not match 
what we need. 

 We need to derive the expectation or 
variance of some variables or statistics by 
ourselves. 



 SEM packages provide features to use 
parameter estimates to calculate desired 
statistics. However, we need to know a 
proper equation.

 For example, total dependent variable 
variance is needed because it is used to 
calculate coefficient of determination.



 Sometimes, simulation design requires us to 
manipulate some characteristics that cannot 
be plugged in equations directly.

 For example, communalities are required to 
manipulate the strength of association 
between indicators and factors.



 We can use this knowledge to derive 
statistical formula or biases in parameter 
estimates to understand the mechanism 
behind statistical tests.

 For example, derive the reliability coefficient 
from factor analytic model.

 Or, at least, we can understand derivations in 
method papers.



 In random sampling, statistics varies across 
samples, also known as sampling error.

 The expected value is the average of statistics 
across samples where the number of drawn 
approaches infinity.
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In unbiased estimates, E(S) = P. 
However, it is not always be the case.

Expected value is the average of 
statistics from all possible samples.

All possible samples



𝐸 𝑐𝑋 = 𝑐𝐸(𝑋)

 Let X and Y be random variables and c be a 
constant

𝐸 𝑋 + 𝑐 = 𝐸 𝑋 + 𝑐

𝐸 𝑋 + 𝑌 = 𝐸 𝑋 + 𝐸(𝑌)

𝐸 𝑐 = 𝑐



𝐸  𝑋 = 𝐸
1

𝑁
𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛

=
1

𝑁
𝐸 𝑋1 + 𝐸 𝑋2 + ⋯+ 𝐸 𝑋𝑛

=
1

𝑁
𝑁𝐸 𝑋 = 𝐸 𝑋

 For example, find the expected value of  𝑋

𝐸 𝑐𝑋 = 𝑐𝐸(𝑋) 𝐸 𝑋 + 𝑌 = 𝐸 𝑋 + 𝐸(𝑌)

Because X is independent and identically distributed



 The variability of statistics across samples is 
called variance. The square root of this 
variance is referred to standard error.

 This is basically the same concept as the 
variance of a variable such that statistics is 
one random drawn from a variable.

 However, the square root of the variance of a 
variable is called standard deviation.
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The property of a good parameter estimate is that
Var(S) should be as low as possible.

Variance is the measure of variability of
statistics from all possible samples.

All possible samples



 The covariance is the measure of covariation 
of two statistics.
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In this example, we find Cov(S1, S2)

All possible samples



𝑉𝑎𝑟 𝑐𝑋 = 𝑐2𝑉𝑎𝑟(𝑋)

 Let X and Y be random variables and c be a 
constant

𝑉𝑎𝑟 𝑋 + 𝑐 = 𝑉𝑎𝑟 𝑋

𝑉𝑎𝑟 𝑋 + 𝑌 = 𝑉𝑎𝑟 𝑋 + 𝑉𝑎𝑟 𝑌 + 2𝐶𝑜𝑣(𝑋, 𝑌)

𝑉𝑎𝑟 𝑐 = 0



𝐶𝑜𝑣 𝑎𝑋, 𝑌 = 𝑎 ⋅ 𝐶𝑜𝑣(𝑋, 𝑌)

 Let X , Y and Z be random variables and a and 
b be a constant

𝐶𝑜𝑣 𝑋 + 𝑎, 𝑌 = 𝐶𝑜𝑣 𝑋, 𝑌

𝐶𝑜𝑣 𝑋 + 𝑌, 𝑍 = 𝐶𝑜𝑣(𝑋, 𝑍) + 𝐶𝑜𝑣 𝑌, 𝑍

𝐶𝑜𝑣 𝑋, 𝑏𝑌 = 𝑏 ⋅ 𝐶𝑜𝑣(𝑋, 𝑌)

𝐶𝑜𝑣 𝑋, 𝑌 + 𝑏 = 𝐶𝑜𝑣 𝑋, 𝑌

𝐶𝑜𝑣 𝑋, 𝑌 + 𝑍 = 𝐶𝑜𝑣(𝑋, 𝑌) + 𝐶𝑜𝑣 𝑋, 𝑍



 Let X , Y and Z be random variables and a and 
b be a constant

𝐶𝑜𝑣 𝑋 + 𝑌, 𝑍 + 𝑊
= 𝐶𝑜𝑣 𝑋, 𝑍 + 𝐶𝑜𝑣 𝑌, 𝑍 + 𝐶𝑜𝑣 𝑋,𝑊 + 𝐶𝑜𝑣(𝑌,𝑊)

𝐶𝑜𝑣 𝑎, 𝑍 = 0



 To find the covariance of two summed scores

𝐶𝑜𝑣 𝑋 + 𝑌 + 𝑍,𝑈 + 𝑉 + 𝑊
= 𝐶𝑜𝑣 𝑋, 𝑈 + 𝐶𝑜𝑣 𝑋, 𝑉 + 𝐶𝑜𝑣 𝑋,𝑊
+𝐶𝑜𝑣 𝑌, 𝑈 + 𝐶𝑜𝑣 𝑌, 𝑉 + 𝐶𝑜𝑣 𝑌,𝑊
+𝐶𝑜𝑣 𝑍, 𝑈 + 𝐶𝑜𝑣 𝑍, 𝑉 + 𝐶𝑜𝑣(𝑍,𝑊)

U V W

X Cov(X, U) Cov(X, V) Cov(X, W)

Y Cov(Y, U) Cov(Y, V) Cov(Y, W)

Z Cov(Z, U) Cov(Z, V) Cov(Z, W)

Sum of all cells



𝑉𝑎𝑟  𝑋 = 𝑉𝑎𝑟
1

𝑁
𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛

=
1

𝑁2
𝑉𝑎𝑟 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛

 For example, find the variance of  𝑋

𝑉𝑎𝑟 𝑐𝑋 = 𝑐2𝑉𝑎𝑟(𝑋)



 For example, find the variance of  𝑋

X1 X2 X3 X4 X5

X1 Cov(X1, X1) Cov(X1, X2) Cov(X1, X3) Cov(X1, X4) Cov(X1, X5)

X2 Cov(X2, X1) Cov(X2, X2) Cov(X2, X3) Cov(X2, X4) Cov(X2, X5)

X3 Cov(X3, X1) Cov(X3, X2) Cov(X3, X3) Cov(X3, X4) Cov(X3, X5)

X4 Cov(X4, X1) Cov(X4, X2) Cov(X4, X3) Cov(X4, X4) Cov(X4, X5)

X5 Cov(X5, X1) Cov(X5, X2) Cov(X5, X3) Cov(X5, X4) Cov(X5, X5)

𝑉𝑎𝑟 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛

Covariance to itself = variance

Because each trial is independent and identically distributed, 

1. 𝐶𝑜𝑣 𝑋𝑖 , 𝑋𝑗 = 0 if 𝑖 ≠ 𝑗
2. 𝑉𝑎𝑟 𝑋𝑛 = 𝑉𝑎𝑟 𝑋 .



 For example, find the variance of  𝑋

X1 X2 X3 X4 X5

X1 Var(X) 0 0 0 0

X2 0 Var(X) 0 0 0

X3 0 0 Var(X) 0 0

X4 0 0 0 Var(X) 0

X5 0 0 0 0 Var(X)

𝑉𝑎𝑟 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛

𝑉𝑎𝑟 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛 = 𝑁𝑉𝑎𝑟 𝑋



 For example, find the variance of  𝑋

𝑉𝑎𝑟  𝑋 = 𝑉𝑎𝑟
1

𝑁
𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛

=
1

𝑁2
𝑉𝑎𝑟 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛

=
1

𝑁
𝑁𝑉𝑎𝑟 𝑋 =

𝑉𝑎𝑟 𝑋

𝑁



𝐶𝑜𝑣  𝑋,  𝑌 = 𝐶𝑜𝑣
1

𝑁
𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛 ,

1

𝑁
𝑌1 + 𝑌2 + ⋯+ 𝑌𝑛

=
1

𝑁2
𝐶𝑜𝑣 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛, 𝑌1 + 𝑌2 + ⋯+ 𝑌𝑛

 For example, find the covariance of  𝑋 and  𝑌

𝐶𝑜𝑣 𝑎𝑋, 𝑌 = 𝑎 ⋅ 𝐶𝑜𝑣(𝑋, 𝑌)

𝐶𝑜𝑣 𝑋, 𝑏𝑌 = 𝑏 ⋅ 𝐶𝑜𝑣(𝑋, 𝑌)



Y1 Y2 Y3 Y4 Y5

X1 Cov(X1, Y1) Cov(X1, Y2) Cov(X1, Y3) Cov(X1, Y4) Cov(X1, Y5)

X2 Cov(X2, Y1) Cov(X2, Y2) Cov(X2, Y3) Cov(X2, Y4) Cov(X2, Y5)

X3 Cov(X3, Y1) Cov(X3, Y2) Cov(X3, Y3) Cov(X3, Y4) Cov(X3, Y5)

X4 Cov(X4, Y1) Cov(X4, Y2) Cov(X4, Y3) Cov(X4, Y4) Cov(X4, Y5)

X5 Cov(X5, Y1) Cov(X5, Y2) Cov(X5, Y3) Cov(X5, Y4) Cov(X5, Y5)

𝐶𝑜𝑣 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛, 𝑌1 + 𝑌2 + ⋯+ 𝑌𝑛

Because each trial is independent and identically distributed, 

1. 𝐶𝑜𝑣 𝑋𝑖 , 𝑌𝑗 = 0 if 𝑖 ≠ 𝑗
2. 𝐶𝑜𝑣 𝑋𝑛, 𝑌𝑛 = 𝐶𝑜𝑣 𝑋, 𝑌 .



Y1 Y2 Y3 Y4 Y5

X1 Cov(X, Y) 0 0 0 0

X2 0 Cov(X, Y) 0 0 0

X3 0 0 Cov(X, Y) 0 0

X4 0 0 0 Cov(X, Y) 0

X5 0 0 0 0 Cov(X, Y)

𝐶𝑜𝑣  𝑋,  𝑌 =
1

𝑁2
𝑁𝐶𝑜𝑣 𝑋, 𝑌 =

𝐶𝑜𝑣 𝑋, 𝑌

𝑁

𝐶𝑜𝑣 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛, 𝑌1 + 𝑌2 + ⋯+ 𝑌𝑛

𝐶𝑜𝑣 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑛, 𝑌1 + 𝑌2 + ⋯+ 𝑌𝑛 = 𝑁 𝐶𝑜𝑣 𝑋, 𝑌



 Simple Regression

 Find 𝑉𝑎𝑟 𝑌

𝑌 = 𝛽0 + 𝛽1𝑋 + 𝑒

𝑉𝑎𝑟 𝑌 = 𝑉𝑎𝑟 𝛽0 + 𝛽1𝑋 + 𝑒
= 𝑉𝑎𝑟 𝛽1𝑋 + 𝑒
= 𝑉𝑎𝑟 𝛽1𝑋 + 𝑉𝑎𝑟 𝑒 + 2𝐶𝑜𝑣 𝛽1𝑋, 𝑒
= 𝛽1

2𝑉𝑎𝑟 𝑋 + 𝑉𝑎𝑟(𝑒)



 In simple regression, specify standardized 
regression = .3, .5, and .7. Find residual 
variance. 

 Fix 𝑉𝑎𝑟 𝑋 = 1 and 𝑉𝑎𝑟 𝑌 = 1

𝑉𝑎𝑟 𝑌 = 𝛽1
2𝑉𝑎𝑟 𝑋 + 𝑉𝑎𝑟 𝑒

1 = 𝛽1
2 + 𝑉𝑎𝑟 𝑒

𝑉𝑎𝑟 𝑒 = 1 − 𝛽1
2

𝜷𝟏 𝑽𝒂𝒓 𝒆

.3 .91

.5 .75

.7 .51



 Multiple Regression with Three Predictors

 Find 𝑉𝑎𝑟 𝑌

𝑌 = 𝛽0 + 𝛽1𝑋 + 𝛽2𝑍 + 𝛽3𝑊 + 𝑒

𝑉𝑎𝑟 𝑌 = 𝑉𝑎𝑟 𝛽0 + 𝛽1𝑋 + 𝛽2𝑍 + 𝛽3𝑊 + 𝑒
= 𝑉𝑎𝑟 𝛽1𝑋 + 𝛽2𝑍 + 𝛽3𝑊 + 𝑒



𝛽1𝑋 𝛽2𝑍 𝛽3𝑊 𝑒

𝛽1𝑋 𝛽1
2𝑉𝑎𝑟 𝑋 𝛽1𝛽2𝐶𝑜𝑣 𝑍, 𝑋 𝛽1𝛽3𝐶𝑜𝑣 𝑊,𝑋 0

𝛽2𝑍 𝛽1𝛽2𝐶𝑜𝑣 𝑍, 𝑋 𝛽2
2𝑉𝑎𝑟 𝑍 𝛽2𝛽3𝐶𝑜𝑣 𝑊, 𝑍 0

𝛽3𝑊 𝛽1𝛽3𝐶𝑜𝑣 𝑊,𝑋 𝛽2𝛽3𝐶𝑜𝑣 𝑊, 𝑍 𝛽3
2𝑉𝑎𝑟 𝑊 0

𝑒 0 0 0 𝑉𝑎𝑟 𝑒

𝑉𝑎𝑟 𝑌 = 𝛽1
2𝑉𝑎𝑟 𝑋 + 𝛽2

2𝑉𝑎𝑟 𝑍 + 𝛽3
2𝑉𝑎𝑟 𝑊 + 𝑉𝑎𝑟 𝑒

+2𝛽1𝛽2𝐶𝑜𝑣 𝑍, 𝑋 + 2𝛽1𝛽3𝐶𝑜𝑣 𝑊,𝑋 + 2𝛽2𝛽3𝐶𝑜𝑣 𝑊, 𝑍



 Find the confidence interval of adjusted R2

 Need to write equation of adjusted R2 and use 
SEM package to estimate SE

MPLUS Script

Y ON X (b1)
Z (b2)
W (b3);

Y (ve); X (vx); Z (vz); W (vw);
X WITH W (cxw);
X WITH Z (cxz);
W WITH Z (cwz);

 𝑅2 = 1 − 1 − 𝑅2
𝑛 − 1

𝑛 − 𝑝 − 1

n = 200, p = 3



𝑉𝑎𝑟 𝑌 = 𝛽1
2𝑉𝑎𝑟 𝑋 + 𝛽2

2𝑉𝑎𝑟 𝑍 + 𝛽3
2𝑉𝑎𝑟 𝑊 + 𝑉𝑎𝑟 𝑒

+2𝛽1𝛽2𝐶𝑜𝑣 𝑍, 𝑋 + 2𝛽1𝛽3𝐶𝑜𝑣 𝑊,𝑋 + 2𝛽2𝛽3𝐶𝑜𝑣 𝑊, 𝑍

MODEL CONSTRAINTS;
new(varxs, vary, r2, adjr2);

varxs = (b1^2)*vx + (b2^2)*vz + (b3^2)*vw
+ 2*b1*b2*cxz + 2*b1*b3*cxw + 2*b2*b3*cwz;

vary = varxs + ve;
r2 = varxs/vary;
adjr2 = 1 – (1 – r2)*(200 – 1)/(200 – 3 – 1);

n = 200, p = 3

MPLUS Script

Y ON X (b1)
Z (b2)
W (b3);

Y (ve); X (vx); Z (vz); W (vw);
X WITH W (cxw);
X WITH Z (cxz);
W WITH Z (cwz);

 𝑅2 = 1 − 1 − 𝑅2
𝑛 − 1

𝑛 − 𝑝 − 1



 Simple Mediation model

 Find 𝑉𝑎𝑟 𝑌 from 𝑉𝑎𝑟 𝑋 , 𝑉𝑎𝑟 𝑑 , and 
𝑉𝑎𝑟 𝑒

𝑀 = 𝑖1 + 𝑎𝑋 + 𝑑

𝑌 = 𝑖2 + 𝑏 𝑖1 + 𝑎𝑋 + 𝑑 + 𝑐′𝑋 + 𝑒
= 𝑖2 + 𝑖1𝑏 + 𝑎𝑏𝑋 + 𝑏𝑑 + 𝑐′𝑋 + 𝑒

𝑌 = 𝑖2 + 𝑏𝑀 + 𝑐′𝑋 + 𝑒



 Mediation model

𝑉𝑎𝑟 𝑌 = 𝑉𝑎𝑟 𝑖2 + 𝑖1𝑏 + 𝑎𝑏𝑋 + 𝑏𝑑 + 𝑐′𝑋 + 𝑒

= 𝑉𝑎𝑟 𝑎𝑏 + 𝑐′ 𝑋 + 𝑏𝑑 + 𝑒

𝑉𝑎𝑟 𝑌 = 𝑉𝑎𝑟 𝑎𝑏 + 𝑐′ 𝑋 + 𝑉𝑎𝑟 𝑏𝑑 + 𝑉𝑎𝑟 𝑒

= 𝑎𝑏 + 𝑐′ 2𝑉𝑎𝑟 𝑋 + 𝑏2𝑉𝑎𝑟 𝑑 + 𝑉𝑎𝑟(𝑒)

X, d, and e are independent



 Find the confidence interval of standardized 
indirect effect

 Need to write equation of the standardized 
indirect effect and use SEM package to estimate 
SE

MPLUS Script

Y ON X (cprime)
M (b);

M ON X (a);
Y (ve); M (vd); X (vx);

𝜃 = 𝑎𝑏
𝜎𝑋

𝜎𝑌



MODEL CONSTRAINTS;
new(vary, theta);

vary = ((a * b + cprime)^2) * vx + (b^2)*vd + ve;
theta = a * b * sqrt(vx / vary);

𝑉𝑎𝑟 𝑌 = 𝑎𝑏 + 𝑐′ 2𝑉𝑎𝑟 𝑋 + 𝑏2𝑉𝑎𝑟 𝑑 + 𝑉𝑎𝑟(𝑒)

MPLUS Script

Y ON X (cprime)
M (b);

M ON X (a);
Y (ve); M (vd); X (vx);

𝜃 = 𝑎𝑏
𝜎𝑋

𝜎𝑌



 Probing Interaction

𝑌 = 𝑏0 + 𝑏1𝑋 + 𝑏2𝑍 + 𝑏3𝑋𝑍 + 𝑒

𝑉𝑎𝑟  𝑏1|𝑍=𝑧 = 𝑉𝑎𝑟  𝑏1 +  𝑏3𝑧

= 𝑉𝑎𝑟  𝑏1 + 𝑧2𝑉𝑎𝑟  𝑏3 + 2𝑧𝐶𝑜𝑣  𝑏1,  𝑏3

Find the SE of the slope of X at Z = z

𝑌 = 𝑏0 + 𝑏2𝑍 + 𝑏1 + 𝑏3𝑍 𝑋 + 𝑒

𝑌 = 𝑏0|𝑍=𝑧 + 𝑏1|𝑍=𝑧𝑋1 + 𝑒



 Probing the following result

Find the slope of Y on X at Z = 1

Need 𝐶𝑜𝑣  𝑏1,  𝑏3 which can be
found by using the vcov function



𝑉𝑎𝑟 𝑏1|𝑍=1 = 𝑉𝑎𝑟 𝑏1 + 𝑧2𝑉𝑎𝑟 𝑏3 + 2𝑧𝐶𝑜𝑣 𝑏1, 𝑏3

= 0.107 + 12 0.0044 + 2 1 0.0009
= 0.1616



 Derive the reliability coefficient (ρ) from CFA

λ1 λ2 λ3 λ4 λ5

F

X1 X2 X3 X4 X5

ε1 ε2 ε3 ε4 ε5

1 1 1 1 1

𝜎1
2 𝜎2

2 𝜎3
2 𝜎4

2 𝜎5
2

𝑋𝑖𝑗 = 𝑇𝑖𝑗 + 𝜀𝑖𝑗 = 𝜆𝑗𝐹𝑖 + 𝜀𝑖𝑗
1

𝑌𝑖 =  

𝑗=1

𝐽

𝑋𝑖𝑗 =  

𝑗=1

𝐽

𝑇𝑖𝑗 + 𝜀𝑖𝑗

=  

𝑗=1

𝐽

𝜆𝑗𝐹𝑖 + 𝜀𝑖𝑗

= 𝐹𝑖  

𝑗=1

𝐽

𝜆𝑗 +  

𝑗=1

𝐽

𝜀𝑖𝑗



 Derive the reliability coefficient (ρ) from CFA

λ1 λ2 λ3 λ4 λ5

F

X1 X2 X3 X4 X5

ε1 ε2 ε3 ε4 ε5

1 1 1 1 1

𝜎1
2 𝜎2

2 𝜎3
2 𝜎4

2 𝜎5
2

1

𝜌 =
𝑉𝑎𝑟 𝑇𝑖

𝑉𝑎𝑟 𝑌𝑖

=
𝑉𝑎𝑟 𝐹𝑖  𝑗=1

𝐽
𝜆𝑗

𝑉𝑎𝑟 𝐹𝑖  𝑗=1
𝐽

𝜆𝑗 +  
𝑗=1
𝐽

𝜀𝑖𝑗



𝜌 =
𝑉𝑎𝑟 𝑇𝑖

𝑉𝑎𝑟 𝑌𝑖

=
𝑉𝑎𝑟 𝐹𝑖  𝑗=1

𝐽
𝜆𝑗

𝑉𝑎𝑟 𝐹𝑖  𝑗=1
𝐽

𝜆𝑗 +  
𝑗=1
𝐽

𝜀𝑖𝑗

=
 𝑗=1

𝐽
𝜆𝑗

2
𝑉𝑎𝑟 𝐹𝑖

 
𝑗=1
𝐽

𝜆𝑗
2
𝑉𝑎𝑟 𝐹𝑖 +  

𝑗=1
𝐽

𝑉𝑎𝑟 𝜀𝑖𝑗

F is independent from all error terms and 
all error terms are independent from each other.



 For example, design conditions in CFA are as 
follows:

 Reliability: .7, .8, and .9

 # of items: 4, 6, and 8

 Factor loadings (𝜆) and error variances (𝜎2) are 
equal across groups. 

 Identification: factor variance is set to 1

 Indicator variances are set to 1

 Find 𝜆 and 𝜎2 at each condition



𝜌 =
 𝑗=1

𝐽
𝜆𝑗

2
𝑉𝑎𝑟 𝐹𝑖

 
𝑗=1
𝐽

𝜆𝑗
2
𝑉𝑎𝑟 𝐹𝑖 +  

𝑗=1
𝐽

𝑉𝑎𝑟 𝜀𝑖𝑗

=
𝐽𝜆 2

𝐽𝜆 2 + 𝐽𝜎2

Equal factor loadings and equal error variances 

𝑉𝑎𝑟 𝑋𝑗 = 𝑉𝑎𝑟 𝜆𝑗𝐹𝑖 + 𝜀𝑖𝑗 = 𝜆𝑗
2𝑉𝑎𝑟 𝐹𝑖 + 𝑉𝑎𝑟 𝜀𝑖𝑗

1 = 𝜆2 + 𝜎2 → 𝜎2 = 1 − 𝜆2

Given that indicator variances is set to 1

1

1



Therefore,

𝜌 =
𝐽2𝜆2

𝐽2𝜆2 + 𝐽(1 − 𝜆2)
=

𝐽2𝜆2

𝐽2𝜆2 − 𝐽𝜆2 + 𝐽
=

𝐽𝜆2

𝐽𝜆2 − 𝜆2 + 1

𝜆 =
𝜌

𝐽 − 𝜌𝐽 + 𝜌
𝜎2 = 1 − 𝜆2and

That is,



Reliability Number of 
Items

𝝀 𝝈𝟐

.7 4 .607 .632

.7 6 .529 .720

.7 8 .475 .774

.8 4 .707 .500

.8 6 .632 .600

.8 8 .577 .667

.9 4 .832 .308

.9 6 .775 .400

.9 8 .728 .470



Please leave your questions on the comments on this video. Your questions 
will be very useful for me and other viewers.


