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Jèma 1 - 25 mon�dec. Basikèc ènnoiec suneq¸n t.m.
MÐa suneq c t.m. X èqei ajroistik  sun�rthsh katanom c (ASK)

FX(x) =
{

1− a3

x3 , x ≥ a,
0 alli¸c,

ìpou a eÐnai mÐa jetik  stajer�.

(a) UpologÐste th sun�rthsh puknìthtac pijanìthtac thc X.

(b) UpologÐste th mèsh tim , E[X], kai th diaspor�, σ2
X , thc X.

(g) UpologÐste thn pijanìthta P (X ≤ 2a).

(d) UpologÐste thn pijanìthta P (|X| ≤ 3a).

(e) UpologÐste th desmeumènh pijanìthta P (X > 2a / |X| ≤ 3a).

Jèma 2 - 25 mon�dec. Dèndra kai kanìnac tou Bayes.

Epilègoume metaxÔ dÔo troq¸n thc tÔqhc, A kai B, rÐqnontac èna dÐkaio kèrma. GurÐzoume ton troqì
pou èqei epilegeÐ opìte prokÔptei h peiramatik  tim  thc t.m. X. Oi t.m. Y kai W montelopoioÔn
thn mètrhsh pou paÐrnoume apì to gÔrisma tou troqoÔ A kai B, antÐstoiqa, kai èqoun sun�rthsh
puknìthtac pijanìthtac:

fY (y) =
{

1 0 < y ≤ 1,
0 alli¸c,

kai
fW (w) =

{
3 0 < w ≤ 1

3 ,
0 alli¸c.

An mac poun ìti h peiramatik  tim  thc t.m. X eÐnai mikrìterh tou 1
4 , poia eÐnai h desmeumènh pija-

nìthta ìti epilèqjhke o troqìc A?
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Jèma 3 - 25 mon�dec. Kanonik  katanom .

(a) H t.m. X akoloujeÐ thn kanonik  katanom  me mèsh tim  µ = 2 kai diaspor� σ2 = 25:
X ∼ N(2, 25). UpologÐste tic akìloujec pijanìthtec ekfr�zontac thn ap�nths  sac b�sei tim¸n
thc ajroistik c sun�rthshc katanom c thc tupik c Gkaousian c, Φ(x):

(a1) P (|X − 4| > 3).
(a2) P (X < 3 / X > 2).

(b) 'Ena statistikì montèlo pou èqei protajeÐ gia to epaggelmatikì prwt�jlhma mp�sket twn HPA
problèpei ìti ìtan sunant¸ntai dÔo sqetik� isodÔnamec om�dec, o arijmìc twn pìntwn pou skor�-
rei se mÐa perÐodo h entìc èdrac om�da meÐon ton arijmì twn pìntwn pou skor�rei h filoxenoÔmenh
om�da eÐnai mÐa kanonik  t.m. me mèsh tim  1.5 kai diaspor� 6. EpÐshc, to montèlo upojètei ìti oi
diaforèc skorarÐsmatoc kat� tic 4 periìdouc eÐnai anex�rthtec t.m.

Sth sunèqeia, ekfr�ste thn ap�nths  sac b�sei tim¸n thc ajroistik c sun�rthshc katanom c thc
tupik c Gkaousian c, Φ(x).

(b1) Poia h pijanìthta na kerdÐsei h entìc èdrac om�da?
(b2) Poia h desmeumènh pijanìthta na kerdÐsei h entìc èdrac om�da dedomènou ìti sto hmÐqrono
eÐnai pÐsw sto skor kat� 5 pìntouc?
(b3) Poia h desmeumènh pijanìthta na kerdÐsei h entìc èdrac om�da dedomènou ìti sto tèloc thc
pr¸thc periìdou prohgeÐtai me 5 pìntouc?

Jèma 4 - 25 mon�dec. Sunart seic TuqaÐwn Metablht¸n.

H tuqaÐa metablht  X eÐnai omoiìmorfa katanemhmènh metaxÔ twn tim¸n 1 kai 2, dhlad  X ∼ U [1, 2].
OrÐzoume thn nèa t.m.

Y = e−2X .

(a) D¸ste th grafik  par�stash tou metasqhmatismoÔ Y = e−2X kaj¸c kai aut  thc sun�rthshc
puknìthtac pijanìthtac, fX(x), thc X.

(b) UpologÐste thn ajroistik  sun�rthsh katanom c, FY (y), thc Y kai d¸ste th grafik  par�-
stash thc.

(g) UpologÐste thn sun�rthsh puknìthtac pijanìthtac, fY (y), thc Y kai d¸ste th grafik  par�-
stash thc.

(d) UpologÐste thn pijanìthta P (Y ≤ e−3).


