BioStat Navigator: C. Andy Tsao Class Notes and Homework

Premidterm. Spring 2003.

Class Notes

1. Midterm will be held in class 1010-1200, 030417 (Thr) at A314. You can bring along a calculator and a cheatsheat of size A4 with you. I will explain this part in class. Be Prepared!.

2. Material covered (refer to Content of the Text): Ch 1, Ch 2 (except §2.6), Ch 4 (except §4.6) , Ch 5 (regarding the distributions, pay your major focus on bernoulli, binomial and normal distribution), Ch 6 (except §6.6, §6.7.) Regarding the functions of random variables, focus on the linear functions of a random variable, say aX + b and mean and sum (X̄,

∑_n i=1 X_i) of iid random variables. Ch 7.

3. Topics you should know for this Midterm.

• Basic numerical summaries, graphical displays. For example, 5-point summary, box-plot, histograms • Constructing data sets with certain given values of numerical summaries or graphical displays.

• Definitions of pdf, pmf. Evaluate probability using them.

• Calculation of expection, variance of random variable (from their pmf or pdf) • Definition of independence • Properties of sample mean and sum from iid distribution, their mean, variance. • Basic notions of population, sample, parameter, statistics, random variables. • Sample size goes to infinity ...

What is Central Limit Theorem? (In the case when X_1, . . . , X_n iid with EX_1, V ar(X_1) are both finite.)

• Chebyshev’s inequality* (FYI, won’t be in the exam): Let X be a random variable with EX = μ, V ar(X) = σ^2 then for any Δ > 0 P [ |X − μ| σ > Δ ] ≤ 1 Δ^2

• Normal approximation to probability.

• Calculating normal probability from the standard normal table . • Calculating binomial probability from binomial table (Table II on P 647–651) and their normal approximation when np, n(1 − p) > 15.

• All the problems in homework; Numerical and graphical outputs from R

4. Normal: General normal and standard Normals. With suitable standardization, every normal can be transformed to a standard Normal. Let X be a normal random variable then X − EX √ V ar(X)

= Z ∼ N(0, 1).

Page 1 of 2 Typeset by AMS-LaTeX

Thus for any y,

P [X ≤ y] = P [

X − EX √ V ar(X) ≤ y − EX √ V ar(X)

] = P [Z ≤ y − EX √ V ar(X) ].

Use of Standard Normal Table P [Z ≤ y].

5. X ∼ N(μ, σ^2) means that 1) X is a normal random variable 2) EX = μ and 3) V ar(X) = σ^2. Note that in the Textbook, the notation of normal random variable

is defined differently (P 260).

6. Let X_1, · · · , X_n be iid random samples. When sample size is large enough (and if ex-

pectation and variance exists) then the fistribution of sample mean is approximately normal. i.e. for any y,

P [X̄ < y] = P [

X̄ − EX̄ √ V ar(X̄) ≤ y − EX̄ √ V ar(X̄)

] ≈ P [Z ≤ y − EX̄ √ V ar(X̄) ]. Note EX̄ = EX_1, V ar(X̄) = V ar(X_1)/n.

7. Some facts about expectation and variance. If X, X_1, · · · , X_n are iid from a common

distribution with EX_i = μ < ∞, V ar(X_i) = σ^2 < ∞ then

• E(

∑_n i=1 X_i) =

∑_n i=1 E(X_i) = nμ (1)

• V ar(

∑_n

i=1 X_i) =

∑_n

i=1 V ar(X_i) = nV ar(X_1) = nσ^2 (2)

• Let X̄ =^1_n

∑_n i=1 X_i then E(X̄) = μ, V ar(X̄) =^{σ2}_n .

• For any constant a, b,

E(aX + b) = aEX + b, V ar(aX + b) = a^2V ar(X)

8. Sample size calculation using binomial, normal or normal approximation

Homework (due on 030422 in class.)

1. 4.56, 4.59, 4.65, 7.1, 7.3,7.67.15, 7.20, 7.29.

Page 2