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where y» is held fixed (get the region of integration, draw a line parallel to the y; axis
and use the functions y; = ¥.(y2) and y; = Ygr(y2) as the lower and upper limits of
integration). The conditional probability density function of Y] given Y, =y is

Triva=ye (W1]Y2) = if(j/_:(,g—/y;)—)

provided fy,(y2) > 0. The conditional probability density function of Y; given
Yo=ypis

_ )
frami=y (12ly1) = Jvi(y1)

provided fy, (y1) > 0.

The support of a continuous RV is {y : f(y) > 0}. The support of jointly continuous

(Y1,Y2) is {(31,2) : F(y1,92) > O}
The support of a discrete RV is {y : p(y) > 0}. The support of jointly discrete

(Y1, Y2) is {(y1,%2) : P(y1,%2) > O}.
The support of the conditional probability function or pdf can depend on the 2nd
variable. For example, the support of fy,|v,=y,(¥1]y2) could have the form 0 < y; < ys.

Material after exam 2.

Random variables Y; and Y; are independent if any one of the following conditions
holds.
i) Fy1,92) = Fri(y1) Fry (42) Vo, 02
i) p(y1,92) = Pvi (y1)Pva (¥2) Vo1, 9.

iii) f(y1,92) = fri (1) fra(¥2) V91, 2.
Otherwise, Y7 and Y5 are dependent.

IfY,Ys,...,Y, are independent if Vy;, ¥y, ..., Yn :
1) F(yl)y27 ooy yn) = FYl (yl)Fyz(y2) e FYn(yTl)
ii) p(Y1, Y2, -, Yn) = Py (Y1)Py; (¥2) - - Py () OF
111) f(yl’ Y2, -y yn) = fY1 (yl)ng(?ﬁ) e fYn(yn)‘

Two RV’s Y] and Y; are dependent if their support is not rectangular. If
the support is rectangular, another test must be used to determine whether Y¥; and Y5
are independent or dependent.

If continuous Y; and Y; have rectangular support, then Y; and Y, are independent iff
f(y1,y2) = g(y1)h(ys) for (y1,¥2) in the support where g is a nonnegative function of y;
alone and h is a nonnegative function of y, alone.

To check whether discrete Y; and Y (with rectangular support) are independent given
a 2 by 2 table, find the row and column sums and check whether p(y1, ¥2) # v, (¥1)Py, (¥2)
for some entry (y1,y2). Then Y; and Y5 are dependent. If p(y1,y2) = py, (y1)py, (y2) for
all table entries, then Y: and Ys are independent.

3) Common Problem. Determine whether Y; and Y; are independent or dependent.
Q6 1a, 2a, HW10 5.39, 5.42, 5.44, 5.45, 5.53

4
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The derivative of the ﬁrst term with respect to 6 is 0.

ii) Find the derivative % log L(), set the derivative equal to zero and solve for 6. The
solution is a candidate for the MLE.

iii) Invariance Principle: If § is the MLE of 6, then 7(f) is the MLE of 7(6).

iv) Show that 6 is the MLE by showing that g is the global maximizer of log L(6). Usually
this is done by noting that 8 is the unique solution to the equation % log L(6) = 0 and

d2

that the 2nd derivative evaluated at § is negative:
See Q10, HW21 9.72ad, 9.73, 9.75, 9,76ad

Tips: a) exp(a) = e and log(y) = In(y) = log,(y) is the natural logarithm.
b) log(a ) = blog(a ) and log(e®) = b

c) log(IT; a:) = X7 log(as).

d) log L(6 ) log(ITiy 9(%il0)) = X7 log(g(:l6))-
e) If ¢ is a differentiable function and t(6) # 0, then & log(|t(d)]) = %(g)z where t/(0) =
4¢(9). In particular, % log() = 1/6.

f) Anything that does not depend on @ is treated as a constant with respect to 6 and
hence has derivative 0 with respect to 6.

Suppose 1logL(f,) = 0. The 2nd derivative test states that if 3%2_21% L(6,) < 0,

then 6, is a local max.

If log L(0) is strictly concave ( log L(f) < 0 for all ), then any local max of

de?
logL(6) is a global max.

You should know how to find the MLE for the normal distribution (including when
p or ¢? is known, memorize the MLE’s Y, Y5, (Y; = Y)?/n, 30 (Vi — p)?/n) and for
the uniform distribution. Also Y is the MLE for several brand name distributions.

Confidence intervals: Confidence intervals are intervals of plausible values for the
parameter and have the form estimator + cutoff 1/V (estimator) where V(estimator) is
the estimated variance of the estimator. The cutoff ¢,/2 is obtained from the t-table (use
the bottom of the t-table if the cutoff is z, /2)

TESTS OF HYPOTHESES WILL BE ON QUIZ 11 AND THE FINAL BUT NOT
ON EXAM 4

tests of hypotheses: All tests of hypotheses have the same 4 steps
i) State Ho and Ha.
ii) Calculate the test statistic.
iii) Find the p-value.
iv) If the p-value < «, reject Ho, otherwise fail to reject Ho. Write a nontechnical
sentence explaining the decision.

Use the notes given in class for more details of the following procedures.
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Math 483 EXAM 1 covers 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.8, 2.9, 3.1, 3.2, 3.3, and 3.4
and is on WEDNESDAY, FEB. 9. You are allowed TWO SHEETS OF NOTES and a
CALCULATOR.

A set consists of distinct elements enclosed by braces, eg {1, 5, 7}.

The universal set S is the set of all elements under consideration.

The empty set @ is the set that contains no elements.

A is a subset of B, A C B, if every element in A is in B.
The union of A with B = AU B is the set of all elements in A or B (or in both).
The intersection of A with B = AN B is the set of all elements in A and B.

If AN B = @, then A and B are (mutually exclusive or) disjoint sets.

The complement of A is A, the set of elements in S but not in A.

Know DeMorgan’s Laws.

The sample space S is the set of all possible outcomes of an experiment. A sample
point E; is a possible outcome. An event is a subset of S. A simple event is a set that
contains exactly one element of S, eg A = {E3}. A discrete sample space consists of a
finite or countable number of outcomes.

The relative frequency interpretation of probability says that the probability of out-
come (sample point) E; is the proportion of times that E; would occur if the experiment
was repeated again and again infinitely often.

For any event A, 0 < P(A) < 1.

Three axioms: P(A) > 0, P(S) =1, and if A, A, ... are pairwise mutually exclusive,
then P(U2; A:) = X2, P(A:).

i=1

1) Common problem. Use order to find S. Using a table to find S if two die are
tossed or if a die is tossed twice and to find S if a coin is flipped 2, 3, or 4 times are
typical examples. See Q1 6, HW2 extra problem.

The sample point method for ﬁndmg the probability for event A says that if S =
{Ei,...,Ex} then 0 < P(E;)) < 1, ¥F, P(E;) = 1, and P(A4) = Yi.p,ca P(E:). That is,
P(A) is the sum of the probabilities of the sample points in A. If all of the outcomes
E; are equally likely, then P(E;) = 1/k and P(A) = (number of outcomes in A)/k if S
contains k outcomes.

2) Common Problem. Leave the probabilities of some outcomes blank. See Q1 1
and HW2 2.13.

3) Common problem. List all outcomes in S and use these outcomes to find P(A).
See HW2 extra problem.

The multiplication mn rule says that if there are n; ways to do a first task, ny ways
to do a 2nd task, ..., and n; ways to do a kth task, then the number of ways to perform
the total act of performing the 1st task, then the second task, ..., then the kth task is
ny - Nng - N3+ -+ M. Techniques for multiplication principle; a) use a slot for each task
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521-3274

Y, pickup load $11.00
pickup load --$20.00
7’ X 16 X 2 trailer load $36.00

[oads may consist of leaves, branches, metal, old broken
fencing, --- all at the same low price.

Other custom hauling available.
Driveway rock delivered @ $32.00 a ton —2 ton minimum

Trees available for planting, put your order in for fall
delivery.
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