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Normal Distribution Il _

e Sum of n independent observations multiplied by a constant

EM(X, + X, +...+ >I))= E(mX, +mX, +...+mX.)
=E(mX,)+E(mX,)+...+ E(mX,)
=mE(X,)+mE(X,)+...+ mE(X,)
=mE(X)+mE(X)+..+mE(X)  [nterms]

Var(m(X, + Xo+...+X,)) = Var(mX; + mX,+... +mX,)
= Var(mX,) + mVar(X,)+...+mVar(X,)
=m?Var(X,) + m*Var(X,)+... +m?*Var(X,,)
=m?*Var(X) + m*Var(X)+...+m?Var(X) [nterms)]

It is given that X is a random variable with mean 8 and standard deviation 3 and Y is a random
variable with mean 5 and standard deviation 2.

If T=2(X,+X,+X;)=3(Y,+Y,+Y, +Y,), find E(T) and Var(T).

X:mez, n:3 v [pEEEL A4
Given: E(X)s 8 , Vov(x) =3= 9

EL)=5, Uarl?) =2 =4
X [m nj Yim n
er) = 203) Ecx) E(v)= 6(8)-12(5) = —lzM
Xlmal  f[pin]

V@Y’(T} - 22[3)\/0\(CX)- VarlYy) = 12(a)+ 36(4_) = 252
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Explanation

The real secret to mastering these statistics shortcuts lies in

remembering two simple, high-powered slogans that unlock
the entire puzzle.

For finding the average, your ultimate shortcut slogan is
‘'mn"—you simply combine the coefficient and the number of
independent observations directly.

But here is the hidden twist everyone misses when
calculating the variance: the secret slogan switches to 'm
square n’, meaning you must square that coefficient before
factoring in the number of independent observations.

Once you whisper these two slogans to yourself, you can
completely bypass all the tedious, step-by-step
mathematical work on the page and jump straight to the
final answer every single time.

This content is extracted from our
lesson resources. Welcome to

contact us for more tailor-made
and in-depth learning.
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