Co phai x0 so Powerball la tro choi dai?*
Tat ca déu phu thudc vao viéc ban choi khi nao va gia tri ban dit vao dong tién.

Jordan Ellenberg

Phai chang khong choi moi dai?

Cau hoi nay khong phai danh cho tdi; vi toi ¢6 choi. Ba tdi va tdm bang tién si thong ké cta dng
da 161 tdi vao cudc choi voi phan chia 20% cho bdn to vé sd cia 6ng. Nhung toi bi ban be va
hang x6m choc gheo da nhiéu nén quyét dinh phai giai thich tai sao choi x0 s6 th bay khong
han 1a choi dai, xét theo quan diém toan hoc.

Cau hai la: gia tri ky vong cua to vé s6 la bao nhiéu? Néu gia tri ky vong 1a hon mét dong, va to
vé s0 6 gia mot dong, thi ban nén mua. Néu gia tri ky vong la it hon mot dong, thi ban nén gite

lai tién ctia minh.

“Gia tri ky vong” khong c6 nghia 1a “ban ky vong gi”. Suy cho cting, ban c6 thé cho rang to vé
s0 khong dang mot xu. Tuy nhién, khong phai ai cling nghi vé s6 khong ¢ gia tri; néu khong ho
da khong choi x0 s6. “Gia tri ky vong” theo y t6i & day la dinh nghia vé mat toan hoc, n6 gan

mot gid tri ¢6 dinh cho mot vat ma gia tri that cua vat dé la bat dinh.

Gia stt mot mon d6 o gia tri Vi hodc V2 dong, va xac sudt dé vat dé nhan gia tri Vi la P1 va xac

sudt la P2 cho gia tri V2. Khi d6 gia tri ky vong duoc xac dinh la:

1 Powerball la mot tro choi cd d s6 x8 cia My. Nguoi choi ca $1 cho mdi [An chon s6. Nguoi choi chon 5 s6 trong sd
59 qua banh trang va 1 s& trong s6 35 qua banh do6. Khi s6 x8, 5 qua banh trdng va 1 qua banh do6 sé dwoc may chon
ra mot cach ngau nhién. Nguoi choi nao cé, khéng quan trong thi tu, it nhat 3 banh trang va 1 banh d6 tring véi s§
duoc may chon sé gianh giai thudng. Néu cd nhiéu nguoi trung, giai thudng sé duoc chia déu.

Jordan Elleberg 1 Bién dich: Quy Tam
Hiéu dinh: Quynh Tram



P1*Vi+P2*V2

Vi dy, ban ddt cuoc vao mot con ngua cd xac suat thrfmg cuoc la 1/10, tién théing cuoc la $100.
Khi d6 xac suat dé to vé cua ban c6 gia tri $100 1a 1/10 va 9/10 kha nang to vé chi 1a mot mau
gidy 1on. Nhu vay, gia tri ky vong cua to vé la:

(1/10) * $100 + (9/10)*x 0 = $10

Tai sao $10 la c6 thé dinh nghia 1a gia tri cho to vé? Vi néu ban bo ra mét tuan dé theo doi va
mua, vi du 250 to vé, ban c6 thé sé trung giai khoang 25 Ian; ban sé kiém duoc $2500, hay $10
trén mdi vé. Do d6 néu ban phai tra hon $10 mot vé, ban chi c6 thua; con néu tra it hon $10, ban

sé thang.

Do d¢, gia tri ky vong cua to vé sd Powerball 1a bao nhiéu? Day la lap luén sai Jam ma t6i nghe
rat nhiéu. Nhitng ai ranh ca do sé suy luan r:?mg: “Co hoi the“ing $280 triéu ctia toi la 1/80 triéu,

do do gia tri ky vong la
(1/80 triéu) x $280 triéu + (79,999,999/80 triéu) x 0 = $3.50.
Khoan cé cugc ngon lanh!”

Van dé cua 1ap luan nay 1a chung ta khéng choi d€ duoc $280 triéu, ma chung ta choi d€ duoc
phan chia trong $280 triéu d6, vi kha nang cé nhiéu nguoi thing cwoc. Néu t6i thang x8 s
Powerball, thi rat c6 mot ai d6 ciing sé thang. Nén giai thuwdng lic nay da giam con $140 triéu.
Cang cé nhiéu nguoi choi, thi giai thwong cang bi chia nho. Nhuw thuc t€ xay ra trong tuan nay,
néu c6 bon nguoi thing giai, thi giai thuong ¢ day chi con $70 triéu.

Vay theo ban c6 bao nhiéu nguoi sé cung chia nhau giai thudng nay? T6i da tinh duoc roi. Kha
ndng khong c6 nguoi théng giai 1a 8%; 1 nguoi, 21%; hai ngwoi, 26%, 3, 21%; 4, 13%, 5 hodc hon
1a 9%. Két qua thang g&p bon lan thit bay vira roi la ngac nhién nhung khong gay sdc. Mot
nguodi ghién x& s6 Powerball cho t6i biét nguoi ta déc biét thich chon con s8 21 may mén trén
qua cau do, va diéu nay co thé ly giai sd leong 16n nguoi thang cudc. Nhung thuec t&, cac ky luc
x0 s6 Powerball cho thdy s6 nguoi chon s6 21 trén qua cau do chi cao hon %2 di€ém phan tram so

véi ky vong trén co so xac sudt. Khong du dé tao khac biét that su.

Tinh binh quéan, nguoi thang cé thé ky vong phan chia 37% tir giai doc dac, hogc $103 triéu. Co
hoi 1 phan 80 triéu ctia $103 triéu van c6 gia tri ky vong bangl phan 80 triéu nhan cho $103
triéu, hay $1,29. Van la khoan cé cuoc t6t, dic biét do chiing ta chura tinh vao kha ning thang
cac giai thuwong thap hon.

Toi can gidy nhép d€ tinh toan tat ca. Nhung d€ to6i giai thich ban ¢ thé nham tinh trong dau

nhu thé nao.
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Thtt nhat, r6 rang 1a sé c6 nguoi dugc giai. Cé mot kinh nghiém kha hay dé€ tra 1oi cho nhiing
cau hoi nhw thé nay. Gia st mot bién ¢ ¢6 xac suat xay ra la 1 trong X, trong dé X 1a mot so rat
16n. Gia st ¢4 Y co hdi dé bién c6 nay xay ra. Khi d6 kha nang xay ra bién cd nay 1a khoang 1 - e-

¥X; trong d6 e 1a hang s8 toan hoc ndi tiéng cd gid tri khoang 2,718.

Su xudt hién khdng mong doi ctia hang s8 e, co s8 ctia lo-ga-rit tw nhién, 1a mot trong nhiing bi
&n tht vi ctia cudce doi; nhitng hang s6 dep dé nhu e va pi, xuat hién trong cac kiéu tinh huéng
khong lién quan gi dén lo-ga-rit hay chu vi cua duong tron.

Chung ta ciing can chi ra rang, do s0 mi 1a dm, nén gia tri 1 - e¥X 1a gitta 0 va 1, nhu gia tri
thong thuong ctia xac sudt. Khi Y/X ngay cang 1on, e¥X cang tién gan t6i 0, va xac suat c6 mot

nguoi trang x6 s6 cang tién gan téi 1 — nhw xay ra khi s6 nguoi choi tang 1én.

Vi tro xd s6 Powerball, X khoang 80 triéu, va c6 khoang 200 triéu vé. Do d6 Y/X la 2,5, va co
hoi c6 ngwoi trang thwong 1a (1-e2°) hay khoang 92%.

Céi hay ctia kinh nghiém nay 1a n6 chi phu thudc vao ti s6 gitta kha ning thang giai va s nguoi
choi. Néu kha nang 1a 1 trong 1000, va c6 2500 vé ban ra, thi kha ndng c6 nguoi thang sé khong
doi.

Do d6 nha cai Powerball thu vé $200 triéu tién vé cho dot x6 s6 ngay thit 7. Rat ¢6 kha nang ho
sé tra $280 triéu cho giai doc dic, chua ké cac giai phu va khuyén khich 1én dén $41 triéu cho
dot x8 s6 tht bay. C6 nghia la nha cai 10. Va néu nha céi 16 theo dinh nghia, thi nguoi choi
thong thuong sé thang.

Diéu nay cé thé khién cong ty Powerball thanh ra dai dot; 1am sao lai ¢6 chuyén song bai duoc
dung 1én d€ nha céi thua 16? Cau tra 10 1a giai doc dic 16n hién nay la két qua ctia mot chudi
lwot choi kéo dai, khi nha céi ludn thd/ng. X6 s6 doc dic tich Ity nhu kiéu Powerball thue chat 1a
su chuyén giao gia trj khong 16 tir nhitng ké tay mo choi khi giai thwong con nho dén nhiing tay
l3o lang ngdi chd cho dén khi giai ddc dac to ra, trong khi d6 nha cai c& cat phan 16i cho minh
trong su6t giai doan tich liiy nay. Sau day la 1oi khuyén cu thé trong bai nay: néu ngay nao ban
cting choi x0 s6 Powerball, thi phdi ngung ngay. Néu mot dong cta ban c6 thé bo vao mot trong
hai tro voi co hoi 1/80 triéu trang doc d4c $10 triéu hodc 1/80 triéu dé trang $120 triéu, thi méc

gi lai choi tro dau tién.
Hdn cdc ban di choi réi, qud dai.

Hay c6 nén khong? Dan ghién x& s& hdn da biét rang $280 triéu khong thé dén tay minh ma
khong bi sttt mé; bén thué ho sé cdt mot khoan 16n. Hon nita, néu ban lanh thwong mot lan, thi
giai doc dac khong hién nguyén hinh $280 triéu ma sé it hon nhiéu (xem “Loi giai thich” ¢ day).
Chua ké, 10 nam nita vai triéu d6 sé khong cé gia tri bang ngay nay. Ban c6 thé da xanh co khi

mon moi cho doi hodc chan ché canh lam dai gia. Bong nhién to x6 s6 khong con hdp dan nira;
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va néu ban mat 40% s6 tién thuong vi thu€ thu nhap, thi gid tri ky vong $1,29 cta to vé sé€ giam
con 77 xu. Nhé rang, ban tra mot dong, nhung con nhiing giai thuwdng khac ma ban c6 thé tring
thi sao? Hoa ra cac giai phu nay chi cong thém dwgc 21 xu — ma 21 xu fruée thué - vao gia tri ky

vong cta to vé s6. Cac ban van héo!

Nhung cé mot van dé nghiém trong hon, d6 1a: van khong rd liéu 1oi ich ctia viée c6 $280 triéu
1a 16n hon 1¢i ich nam giit s6 tién ban dau ctia ban 280 triéu lan. Thuec t&, nhitng loi ich nay sé
khac nhau & mdi nguoi. Mot s6 sé vui vé d6i mot dong dé ¢6 co hoi 1/10 thang 10 dong. S8 khac
tha gitt mot dong cua minh. Toan hoc khong thé cho ban biét ban nén thich nhém nao, mac du
cdc nha tam ly da tim hiéu rat nhiéu vé nhitng gi ma con nguoi hay wa thich. Pa s6 nguoi ta van
“so rai ro” — véi nhiing chon lya ¢ trén, thi ho sé gitr dong tién cua minh.

Vay lé ra ban c6 nén choi khong? Twu trung van 1a: ban mudn c6 $280 triéu dén mic nao? Tdi

quyét dinh choi, va toi da thua. Két luan: t6i chwa da mau.

Jordan Ellenberg la gido su todn hoc ctia Dgi hoc Wisconsin. Ong la tdc gid cudn How Not To Be Wrong.
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