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1. State and prove Bayes’ theorem (Satz von Bayes)

ot von &&%Q’S:
: ZI(P(B[){P(A(&.] = {P(/\]) ,Zf Solz c(Elr totale, [A)al/\vgcé\ﬁb\((ou&e/it
Beveas <oz d. totolen Wolasch. :
lp(/\\ = lP(A n —Q-) " & -Adl. n (P{B)
- (fj(ﬁ nOR) = Pl U (RaB])) = Z! PlAnB] zj P41 B;)- WJ
-5 p(g] Plans i
: e J(OR T
A g
bed. ohsd,.
Bewes Satz ol Boges -
o . P(Biaf PB;n Al ofn.
P(%,(A) = P(A) P(R] Pl _ Pratny) ©(g;)
P(a) P(a)
b\)obﬁ. i
° bediwgte. UoL\rva. : (P(A\B) = Hﬂé)—(ﬂ;)ﬁ
. Sote d volstard. stk ): P(A 18] P(R) = [P(A)
0
2. define the distribution function (Verteilungsfunktion) of a random variable X (or: of a d-
dimensional random vector (X_1,...,X_d)) and state its main properties (Grills Skriptum,
Abschnitt 2.3). Compute the distribution function of X if X has one of the classical
distributions
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3. Explain the difference between discrete, continuous and “mixed” random variables. Explain
what is the density (Dichtefunktion) of a continuous random variable and of a random
vector. Give the density of an Exp(lambda), Gaussian, or other classical example. Abschnitt
23
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4. Explain in formulas the meaning of the following statement: the random variables X_1,
...,X_n are independent. Abschnitt 2.3
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5. given two random variables X,Y, be able to define what is the density of X conditioned to
Y=y, and to compute it in explicit examples. Abschnitt 2.3
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6. be able to state the Transformationssatz fur Dichten (Abschnitt 2.4) and to apply it, for
instance to compute the density of X+Y, X/Y when X and Y are independent
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. define the expectation value/variance of a random variable X (either continuous, discrete or
mixed), and the covariance between X and Y. Give (better: prove) the main properties of
expected value and variance. Compute the expectation value/variance/etc in classical
examples of distributions (Abschnitt 2.5)
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8. state and prove Cauchy-Schwarz and/or Markov and/or Chebyshev’s inequality. (Abschnitt
2.5)
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9. Define the moment generating function of a random variable (r.v.) (in the discrete and in the
continouous case) and give its main properties. Compute it for a given classical example
(abschnitt 2.6)
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10. State and prove (using Chebyshev) the weak law of large numbers. State the central limit

theorem.
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11. Define a MC in discrete time, the transition matrix P and its main properties. Express the n- 11
step transition matrix and the expectation E_x f(X_n) in terms of P (where f is some
function from the state space to R). Abschnitt 3.3.1
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12. Define what is the class decomposition of a MC, and be able to apply it to concrete 12
examples. Define what are class properties and give the main examples of them. Abschnitt
331
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13. Be able to define recurrence/transience and positive/null recurrence, and to decide
transience/recurrence of a state x in simple examples. Define what is a stationary

distribution and explain the relation with positive recurrence and with average return time
tau_i. Abschnitt 3.3.2
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15. MC in continuous time: define what is the infinitesimal generator Q (Q-matrix). Be able to
explain how, given Q, one can define the continuous-time MC using the “jump matrix” P,
the “embedded discrete Markov chain Y” (also called “jump chain”) and the iid exponential
random variables.
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16. Give the relation between Q and the transition matrix P_t of the continuous-time MC. Be

able to compute P_t in simple examples. Explain-whatis-the phenomenenof-“explosion
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17. Define what is an estimator (Schatzer) and what it means that it is consistent and unbiased 16
(erwartungstreu). Be able to explain how to find estimator of the parameters of a concrete
distribution using the method of moments and the Maximum likelihood method. Be able to
prove that “Momentschatzer” are consistent, using the law of large numbers.
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