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Tém tit: Trong nira thé ky gan day, thudt ngit Thong tin — Information - da dwoc sir
dung mét cach rdt phé bién moi hic, moi noi trén toan thé giGi. Tir nhitng nha khoa hoc ky
thudt chuyén nganh cho dén nhitng nguwoi dan binh thieong, hang ngay déu ndi dén thong tin,
quan tam dén thong tin va luén sir dung thong tin trong moi linh viee ciia cude song ciia minh.
Tuy nhién, khong thé dé dang c6 can cir dé dia ra mét “dinh nghia” chinh xdc cho khdi niém
dé. Trong bai bdo nay trudce tién ching t6i cé gang trinh bay lai mot cach tom tdt va day di
mo hinh toan hoc Shannon va dwa ra nhitng minh hoa cu thé, nham hé tro nhitng nguoi buoc
ddau tim hiéu vé Cong nghé thong tin tiép cdn khdi niém quan trong hang dau trong chuyén
nganh ciia minh. Ddc biét, tiép d6 di xem xét khdi niém Ty so théng tin giita hai quan st —
the Information Ratio between two observations — ¢6 vai tro hét sirc quan trong khi khdo sat
sw lién quan gitta cdc sy kién nngu nhién khong dinh lwong — mot linh vuc nghién curu con
chwa dwoc khai thac day di.

Tir khéa: thong tin, d bat dinh thong tin, Iy thuyét thong tin truyén thong, 1y sé thong tin.

L. D3t véin dé mot dbi tuong, ké ca nguoi c6 thé da lam
Vi réng v& ban chit khai niém viéc thuc sy kha 1au trong mot sb chuy@jn
nganh ng dung cuia cong ngh¢ thong tin
(CNTT), rang: -“Thong tin 1a gi?” — thi

rat it khi nhan duoc cau tra 10i thoa dang.

“thong tin” la mot khai niém nguyén

thuy (Primitive notion) truu tugng, cho

nén chi c6 thé mo ta nhiing thudc tinh dac
trung cua khai niém dé thong qua mot h¢
tiéen dé dugc cong nhan. biéu nay hoan
toan ndm ngoai kha nang tiép can cua da
s6 nguoi sir dung binh thudng cho nén
diéu khong dang ngac nhién 1a khi ta hoi

* Truong Pai hoc Mo Ha Noi

Pbi voi cac ddi tugng khong chuyén
nghiép — ké ca trong mot vai tai liéu nhap
mon cho nhitng mon hoc nhu: Nhap mon
Tin hoc, CNTT, k¥ thuat may tinh v..v.. &
cip hoc thip - nguoi ta thuong cd ging
dua ra nhiing cach “mo ta, giai thich”...
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nao do, khong thé xem 1a nhirng dinh
nghia chinh xac, khoa hoc, ma c6 khi con
¢6 thé c6 sai sot.

Théng thudng, ngudi ta co thé “mo
ta” mot cach truc quan rang: - Thong tin
la toan bd nhiing “céi gi d6” ma con nguoi
can “thu thap” dé mang lai cho ho nhiing
“hiéu biét” vé thé gidi tu nhién va xa hoi
con ngudi dang dién ra quanh minh.

Nam 1948, Claude Shannon trong
bai: - A mathemetical model of Information
- [3] - Mot mé hinh todn hoc cua Thong tin
— da dé xuit mot cach tiép can chinh xac,
hop Iy va con c6 tinh dinh lugng cho khai
niém Thong tin. Tiép do, hang loat cong
trinh nghién ctru chang han nhu ctia Amiel
Feinstein trong Information Theory and
its applications — [4] - Ly thuyét thong tin
va cac ing dung cua no - (1954) - da tiép
tuc phat trién hoan chinh d& xuét cua C.
Shannon, va dén nay mo hinh d6 da tro
thanh cach tiép can chinh xac duy nhat
dugc st dung trong moi nghién cuu ly
thuyét va ing dung ctia nganh Cong nghé
thong tin.

II. Pic trung trong ly thuyét
thong tin

Ly thuyét thong tin dua trén 1y thuyét
xac suat thong ké, trong d6 thong tin dinh
luong thuong dugc mo ta dudi dang do
do thong tin 1a bit. Ly thuyét thong tin
thuong lién quan dén cac bién phap phan
phdi thong tin lién quan dén cac bién ngau
nhién. Mot trong nhiing bién phap quan
trong nhat duoc goi 1a entropy, tao thanh
khoi xay dung ctia nhiéu bién phéap khac.
Entropy cho phép dinh lugng céc phép do
thong tin trong mot bién ngau nhién duy
nhat. Mot khai niém hiru ich khac 14 thong
tin duoc xac dinh trén hai bién ngau nhién,

mo ta thudc do thong tin chung gilra cac
bién do, c6 thé duge st dung dé mo ta mbi
twong quan cua ching.

2.1. Dj bit dinh — Entropy — ciia
mot quan sdt ngéu nhién.

Tuy rang khai niém thong tin rat triru
tuong va khé hiéu nhung trong doi séng
thong thudng ngudi ta van néi dén chuyén
“thu thap thong tin “thdm chi van co thé
so sanh, chéng han nhu: “to bao hom nay
nhiéu thong tin hon to bao héom qua...”.
Trude hét, ta xét mot sy kién ngau nhién
A, nao do xay ra trong thién nhi€n hay
trong xa hoi, chang han:” - Ngay mai ¢
mua khong? — Gieo con xtc xic 1an nay
c6 ra mdt “luc” khong? “. Khi su kién A,
d6 chua xdy ra (chua dén ngay mai, chua
gieo xuc xac) thi rd rang ta chwa cé “hiéu
biét” gi vé viéc A, c6 xdy ra hay khong
ca: Co mot sy “mu mo, khong minh bach
- opacity, non-transparency - vé sy kién
A, ta goidolado bat dinh — entropy — clia
A, ky hi€u la H(A ). Mot cach tryc quan,
ta thdy ngay 1a do bat dinh — tinh mu mo
- cua A, ty Ié nghich vdi xac suat xuét hién
cua A, that vay: néu su xuét hién cua A
1 hau nhu chéc chan: P(A)) = 1 thi khong
con gi 1a bat dinh nita: H(A) = 0, nguoc
lai néu kha ning xuét hién ctia A. rét thip
thi H(A)) lai rat cao. Dé thuan tién cho mot
sd viéc tinh toan sau nay, Shannon da “do”
entropy cua su kien A béng mot dai luong
ty 1€ nghich voi p, hay la ty 1¢ thuan voi
'/p, la:

H(A)=1log, '/p._-log, p, (1)
(trong do a 1a mot co sb a > 1 nao do, sau
nay s& su dung logarit co s0 2: a = 2)

Gia sir S 1a mot quan sat ngau nhién,
c6 n két cuc c6 thé xdyra {A A, ..., A}
vGi x4c suét trong g 1a PP,y .- P, Ta



goi: Entropy — do bat dinh — ciia quan sdt
S ky hi¢u la H(S) 1a ky vong todan hoc cua
cac entropy cua cac sy kign A, 4, ... 4
H(S) =X p, H(Ai) = X. p, log_ '/p,

I p, 1Oga p;

R& rang néu trong quan sat ngau
nhién S néu chi ¢ 1 su kién A, 6 p, =1
con cac su kién khac déu c6 pi = 0 thi quan
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sat S khong con gi 12 bat dinh nira: Trong
truong hop nay ta c6 H(S) = 0. Nguoc lai
néu trong quan sat S, cac két cuc A déu
dong kha ning p, = 1/n thi H(S) dat cuc
dai:

Max H(S) =X. '/ log n=1log n 3)

Chéng han, khi xdy ra mét tran
bong da S gitra 2 doi A va B ma doi A qua
manh, chic chin théng doi B thi do bat
dinh cta tran dau S 1a b::ing 0: khong can
xem ciing biét két qua. Nguoc lai néu 2
d6i hoan toan can tai can suc, kha nang A
thang 1a 1/3, B thing 13 1/3, hai d6i hoa 1a
1/3 thi khi d6 tinh bat dinh ctia tran dau S
méi 14 cao nhat!

2.2. Entropy va luong thong tin —
Don vi do lwong thong tin

Trude khi tién hanh mot phép thir S,
ta chua co “hiéu biét” gi vé két cuc cua
quan sat d6, vi vay do bat dinh 1a H(S).
Nhung sau khi tién hanh xong quan sat
S, két cuc ctia quan sat da xay ra: khong
con tinh bat dinh nia, rd rang quan sat S
da mang lai mot “céi gi d6” co tac dung
“khir’, xo4 bé do bat dinh H)S). Ta nodi
rang quan sat S dd mang lai mot lwong
thong tin c6 tac dung xoa bo do bét dinh
H(S). Nhu véy c6 thé hiéu 1a théng tin do
mot quan sat S mang lai da “khu” do bat
dinh chura trong quan sat d6. b6 bét dinh
H(S) cang 16n thi khi khir dugc no ta thu
dugc mot lugng thong tin cang 16n. Thong

tin khéong phdi la dé bat dinh — né trdi
nguoc voi do bat dinh va dung dé “khir”
dé bt dinh, nhung vé “dg lom” thi lwong
théng tin ty 1¢ thudn véi do bat dinh. Néu
quan sat S chtra mot d6 bat dinh H(S) cang
16n thi khi xod bo dugc H(S), ta da thu
dugc mdt lugng thong tin twong Ging cang
16n. Quan hé gitra do bat dinh va luong
thong tin c6 thé so sanh twong ty nhu quan
hé gitra trong luc va luc trong Vat ly hoc.
Trong Vit ly hoc, hai khai niém trong luc
va luc hoan toan khac nhau, trong luc cua
mot vat dugce xem la strc hat cta tam trai
dét 1én vat do, co tac dung lam cho vét éy
roi ty do thiang dung voi gia toc g. Mudn
“khtr” tac dong cua trong luc, ta phai dung
mot lyc c6 cung d6 16n nhung tac dong
nguoc chiéu, vi vay trong lyc va luc co
thé dugc “do” bang cung mét loai don
vi. Cling nhu vay, do bat dinh - entropy
- trong mdt quan sat S va lugng thong tin
do quan sat S mang lai la hoan toan khéc
nhau, d6i 1ap nhau, lwong thong tin ding
dé khtr entropy, nhung “do 16n” cta chiing
vé gia tri tuyét dbi 1a béng nhau, vi vay ta
6 thé dung cung mot loai don vi dé “do
luong” ca entropy va lugng thong tin.

Ta chon lam don vi do Entropy va
lugng thong tin 1a Entropy cua mdt quan
sat nhi phan S ¢6 2 két cuc dong kha nang
A,A,ma p,=PA)_p, =PA)=",
khi do:

H(S) =" logal/z + 1/210ga Va=log 2=1
(néu dung co s6 a =2)

Don vi d6 dugc goi la don vi nhi
phan — binary unit — viét tat 1a bit.

Vi don vi bit kha bé nén trong thuc
té ta thudng dung cac boi sd cua bit nhur 1a:

1 Byte =103 bits

1 KiloByte =103 Bytes



1 MegaByte = 103 KiloBytes
1 GigaByte =103 MegaBytes
1 TeraByte =103 GigaBytes

2.3. Entropy co diéu kién va Thong
tin twong ho.

Xét 2 phép thir: A co cac két cuc c6
thé 1A, i={1,2,...,m}véi xdc suat xuat
hién trong mg 1a p, = P(A=A,) va B ¢4 cac
két cuc Bj, j = {1,2,...n}v6i XS xuét hién
la g = P(B=B). Phép thur dong thoi AB
co cac }(ét cuc ¢6 the 1a (A=A, B=Bj) voi
XS xuat ’hién twong Uring 1a I, = P(A=A,
B=Bj). néu cac phép thir A va B 1a doc 1ap
thi: r,; = p,.q; con trong trudéng hop A va B
6 lién quan thi theo cong thirc xac suat cd
diéu kién: r,=P(A,B)=P(A) P(B/A) =
P(Bj).P(A/B)).

Entropy cua A, B va AB la: H(A) =
-2 plogp. ; H(B) = - leqjlogqj va H(AB) =
-XXr logr.

Trong truong hop A va B doc lap,
nghia 1a khi biét cac két cuc cua A hodc
B khong anh huéng gi dén nhau, theo
cong thirec nhan XS ddc 1ap ta c6: H(AB)
=H(A) * H(B).

Nhung khi A va B khong ddc 1ap thi
theo cong thirc XS ¢6 diéu kién:

H(AB) = H(A) * H(B/A) = H(B) * H(A/B).

Chang han khi gieo 1 con xtic xic
d6i xtmg, néu xét A 1a quan sat: ra mit
may diém thi H(A)=6, va B 1a quan sat:
ra mit chan hay 1é: thi H(B) = 2. Nhung
néu da biét két cuc B la: ra mat 1é rdi thi
khi d6 H(A/diéu kién B 1¢) chi con 1a 3.
Néu chua c6 quan sat B thi entropy ciia A
1a H(A), nhung véi diéu kién da biét cdc
két cuc ciia B thi entropy vé A chi con lai
la: H(A/B) = - £q.%, PA/B) < H(A). Nhu

vay: Tde dung cia két cuc cia quan sdt
B da lam giam do bat dinh vé A mot dai
luwong la H(A) — H(A/B).

Ta c6 dinh nghia: Luong thong tin
vé A do B mang lai la hiéu 56 gitta do bat
dinh toan phcﬁn vé A véi dé bat dinh ¢6
diéu kién cia A khi da biét két qua vé B.

I(A,B) =H(A) — H(A/B) 4)

Tuong ty nhu viy ta ciing ¢ thé
dinh nghia liwong thong tin vé B do A mang
lai la hiéu s6 gitta do bat dinh toan phd‘n
vé B véi dg bat dinh cé diéu kién ciia B khi
da biét két qua vé A:

I(B,A) =H(B) — H(B/A) (5)
Dé dang chimg minh dugc 13 I(A,B)
=1(B,A) cho nén ta goi:

Lwong théng tin twong hé giita 2
quan sat Ava B la:

I(A,B) =1(B,A) = H(A) - HA/B) =

H(B) — H(B/A) %)
RO rang:
0< I(A,B) =1(B,A) < H(A) hoac 6

Thi du 1: Gieo 1 con xtc xdc. Goi
A 13 quan sét s diém ctia con xuc xac, rd
rang A c6 6 két cuc va H(A) = log 6; goi B
1a quan sat: con xuc xic c6 sb diém chin
B,:(2.,4,6) hay s6 diém 1¢ B,: (1,3,5) vay B
co 2 ket cuc va H(B) = log 2. Nhung néu
dad c6 két qua cua quan sat B rdi — nghia
1a d3 biét duoc con xuc xdc c6 diém chin
hay 1& rdi — thi chi con c6 thé c6 3 két cuc
Ve A, vivay: H(A/B) = log 3

Nhu vay: Sau khi da c6 quan sat B
thi d6 bat dinh vé& quan sat A di giam di
mot lugng la:

I(A,B) = H(A) — H(A/B) = log 6 — log 3
= log (6/3) = log 2



Thi du 2: Goi A 13 quan sat sb diém
khi gieo mdt con xuc xdc: H(A) = log 6.
C 1a quan sat két qua khi rat 1 trong 52
quén bai tu lo kho: H(C) = log 52. Néu da
biét trude két qua trong quan sat C la rat
dugc quan bai nao trong 52 quan thi khi
tién hanh gieo con xtic xdc ta van c6 6 két
cuc dong kha nang 1a {1,2,3,4,5,6} khong
c6 gi thay doi.

Dé dang tinh duoc: H(A/C) = H(A)
va H(C/A) =H(C) cho nén: I(A,C) =1(C,A)
= 0: Hai quan sat A va C hoan toan khong
c6 lién quan vé mat thong tin, ndi khac di:
Khi biét két qua ciia mot quan sat nay thi
khong anh huong gi dé do bat dinh trong
quan sat kia — diéu nay hoan toan phu hop
véi y nghia truc quan cua 2 quan sat!

2.4. Khdi niém ty sé thong tin

Nhu da dinh nghia & muc 3: Luong
thong tin twong hd I(A,B) dugc xem la:
Thong tin véAdoB mang lai, hodc thong
tin vé B do A mang lai va:

0< I(A,B) <H(A) hodc H(B)

» Trueong hop gioi han 1:

I(A,B)=0

Luong thong tin thu dugc tr quan
sat B khong lam giam do bat dinh trong
quan sat A tic 1a hai quan sat A, B doc lap
vé mit thong tin, quan sdt B khéng mang
lai théng tin ndo vé quan sdt A.

» Trueong hop gioi han 2:

I(A,B) =H(A)

Luong thong tin thu dugc tr quan
sat B khir hét o bat dinh trong quan sat A
tuc 1a quan sat B mang lai thong tin toan
phan vé quan sdt A.

Trong nhiing truong hop trung gian:
I(A,B) cang 16n, cang gan bang H(A) thi

vai trd clia quan sat B ddi voi quan sat A
cang quan trong.

Trong [8] I. Ibrahimovitch da dua
ra mot khai niém méi: khai niém vé ty 56
thong tin.

Pinh nghia: Ta goi ty sb thong tin
(Information Ratio) giita quan sat B ddi
v6i quan sat A la
1(A,B)

o ™)

Ty sb d6 biéu thi mbi quan hé vé mit
thong tin gitta mot quan sat ngau nhién A

R(A/B) =

— thuong goi 14 quan sdt cot yéu — dbi véi
mot quan sat B — thuong goi 1a quan sat
so bo.
RO rang la:
0 < RA/B)<1 (8)
o Truwong hop gioi han 1:

R(A/B) = 0 két qua cua quan sat B
khong mang lai thong tin gi vé quan sat A,
quan sat B khong co tac dung gi dbi véoi
quan sat A.

o Truong hop gioi han 2:

R(A/B) = 1 két qua cua quan sat B
mang lai ddy du thong tin vé vé quan sat
A, quan sat B ¢ tac dung quyét dinh d6i
vOi quan sat A.

Trong nhitng truong hop trung
giam, ty s6 R(A/B) cang 16n, cang gan gia
tri 1 thi sy hiéu biét vé A do B mang lai
cang 16m, két cuc quan sat B mang lai cang
nhiéu thong tin cho két cuc ciia A.

III. Ty s6 thong tin va nghién
ciru moi lién quan giira cac yéu t6 ngiu
nhién phi dinh lugng

Trong toan hoc ndi riéng va trong
moi linh vuc nghién ctu khoa hoc tu
nhién, xa hdi va con nguoi néi chung ta



thuong phai xem xét mbi lién quan giira
hai hodc nhiéu yéu t6 ngiu nhién ddng
thoi xay ra trén mot tap hop ddi tugng nao
d6. Trude hét ta xét trudng hop cac yéu
tb ngau nhién can khao sat 1a nhiing yéu
16 dinh lwong duoc (Quantitative Random
Factor) nghia la mdi trang thai, két cuc
quan sat, c6 thé biéu thi bang gia tri, bang
sb ctia mot dai luong hay mot bién sd ng?au
nhién. Chang han trong kinh t& hoc ngudi
ta can nghién ciru cac moi lién quan gitra
gi4 tri tong thu nhap qudc gia cta qudc gia
d6 Y véi nhu cau st dung dién nang X,
nhu cau luong thye thye pham X, nhu cau
di lai trong va ngoai nudc X, nhu cau dich
vu giai tri X, v.v., Yva X, X, X, X,...
déu 1a nhiing dai lugng, co thé c6 thé biéu
thi bang nhiing con s6 kém theo don vi do,
chfmg han'Y USD, X, MegaW, X, tan, X,
nguoi.km hay X, USD...Hay trong nghién
ctru y sinh hoc ngudi ta cin nghién ctru
mdi lién quan gitra cac chi sb chiéu cao X
(méf), can nang Y (kg), vong nguc Z (cm),
lwong hong cau trong mau T (don vi)...
cua mot con nguoi.

pé nghién ctru mirc do chat ché cua
cac quan hé gitra cac yéu t6 dinh luong da
c6 mot bd cong cu toan hoc rat hoan chinh
trong Ly thuyét Xac suat va thong ké toan
hoc: d6 14 Ly thuyét twong quan va hoi qui
- Correlation and regression theory. [6]

Trong rat nhiéu trudng hop khac,
céc yéu t6 ngdu nhién can quan sat khong
phai 14 nhimng yéu t6 dinh lugng ma chi 1a
nhitng yéu t6 sip thtr ty dwoc. Ching han
ta can xét cac ning khiéu cta hoc sinh vé
am nhac A, hoi hoa B, van hoc C, toan hoc
D, ngoai ngir E, thu cong F... c6 lién quan
gi v6i nhau hay khong? Phai chang hoc
sinh gi6i toan thi thuong ddt van ma gioi
thu cong thi thuong hoi hoa ciing gioi? Dé
phan loai trinh d¢ vé 4m nhac, van hoc, ...
cho mot tap hop hoc sinh thuong nguoi ta

khao sat qua cac cach thi cir va cho diém.
Tuy nhién can thiy rang: Diém s clia mot
hoc sinh 1 mét cach xép thtr ty chtr hoan
toan khong phai 1a mot dai lugng! Vi rang:
Mot dai lugng thi phai co tinh cong dugc
— addability - va co thé chon ra mot don vi
do (unit) cho dai lugng d6. Chang han san
lwong lua ciia mot canh dong 1a dai lugng
¢6 don vi 1a Tan (hodc kg ...), tong san
luong ctia canh dong ¢ 3 thira rudng cé
san lugng lan lugt 14 3T, 2T va 10T ciing
bang dung bé“mg té)ng san lugng cua canh
ddng c6 3 thira ma mdi thira déu co san
lugng 5T. Trong khi d6 néu xét trinh do
moén Toan cia mdt 3 hoc sinh qua 3 bai
thi ¢6 diém thi 1a 3, 2, 10 diém va mot hoc
sinh ca 3 ky thi déu diém 5 thi hoan toan
khac nhau! Mit khac: Khong thé nao chon
ra dugc mdt don vi do nang khiéu cho hoc
sinh d6i voi bat ky mon hoc nao ca!

Dé nghién ctru mbi lién quan giita
cac yéu t6 ngau nhién khong dinh luong
ma 13 yéu t6 ngiu nhién sip thir tu duoc,
nhiéu nha toan hoc nhu Spearman, Kendall
cling da dé xuit mot cong cu co hiéu luc
dang dugc str dung rong rii 1a 1y thuyét
vé twong quan hang hay tuong quan tht
tu. Rank Corelation - [7]. Tuy nhién trong
thue té, ngoai cac yéu té dinh luong dugc
va yéu tb sip thtr ty duoc con c6 nhiing
yéu t& hoan toan khéng dinh lwong dwoc
ma ciing khdng sdp thir ti diege, vi du nhu
c¢6 thé dit van dé: Nang khiéu con nguoi
¢6 phuy thudc dia phuong gbe gac khong?
Phai chang nguoi mién nay thi gioi tho ca,
nguoi mién no lai xuat hién nhiéu tai nang
toan hoc? Hay 1a trong van dé nghién ctru
thi hiéu thi truong, ngudi ta thudng cam
thdy chic chin 1a c6 mot mdi lién quan
nao do6 giira cac loai hang hoa dbi voi dan
cur cic ving mién, cic nganh nghé trong
x4 hoi. Chang han, dan cu cac ving mién
khac nhau trong mét nudc rd rang la co
thi hiéu vé& hang tiéu dung an, mic v..v..



khac nhau, nhung mirc d6 khac nhau 1a thé
nao? Nén phan loai ra nhiig ving mién
nhu thé nao ddi véi mdi loai hang hoa?
Nghién ctru dugc qui ludt lién quan chinh
xac gitra cac yéu td d6 gdp phan rat quan
trong trong hiéu qua gido duc dao tao,
kinh doanh v..v..

Nhu d3 néi trén cac yéu té nhu ving
mién, nghé nghiép, nang khiéu, thi hiéu
v..v.. Déu khong dinh lugng dugc ma ciing
khong sip thir ty duge: Vi vay cac cong cu
toan hoc vé tuong quan, hdi qui va twong
quan hang v..v.. déu khong thé ap dung
duoc. Khai niém ty ) thong tin mé ra mot
huéng nghién ctru chinh xac va day trién
vong cho viéc nghién ctru cac yéu to ngau
nhién dang khong thé lugng hoa va khong
thé sap thir ty nay trong thién nhién, xi
hoi va con nguoi. Mot hién tuong X trong
tu nhién, xa hoi hay con nguoi ludn chira
mot do bat dinh dugc “do” bing entropy
H(X). Mudn tim hiéu vé quan sdt cét yéu
X ta c6 thé tién hanh nhimmg quan sdt so
bo khac ché'ing han nhu S dé thu duoc mot
luong thong tin vé X: I(S, X) = H(X) —
H(X/S). Néu luong thong tin thu duge I(S,
X) cang gan voi H(X) thi do bat dinh vé
X cang giam sau khi lam quan sat S, nghia
la quan sat so bo S cang co y nghia khi
nghién civu quan sat cot yéu X.

Ty sb thong tin ciia quan sat S ddi
vdi quan sat X 1a:

_I(SX) _ H)-HX/S)
RS, X)= HX)  HEX

Va: 0 <R(S,X) < 1

Ty s6 thong tin R(S,X) co thé ding
lam mét d§ do muc do lién quan vé mat
thong tin gitta quan sat S dbi voi quan sat
X trong truong hop trong cac quan sat X
va S la c6 thé c6 nhitng yéu t6 ngau nhién
khéng heong hod ma ciing khong sdp thir
tw duoc.

IV. Két luan

Ly thuyét thong tin 1 nhimg nghién
clru toan hoc vé dinh luong, luu trir va
truyén tai thong thong tin. C.E. Shannon
cung cap mot dinh nghia toan hoc vé thong
tin va mo ta chinh xac lugng thong tin co
thé duoc truyén dat giira cac thanh té khac
nhau ciia bat ky hé théng nao. Thong tin
dugc coi la mdt tap hop cac thong diép,
duoc thu thap, ltu trir duodi cac dang thiic
vat Iy khac nhau, muc tiéu la dé nhan dinh,
danh gia d6 bat dinh cua thong tin, dac
biét nhiing thong tin khong dinh luong.
Khai niém ty sé thong tin c6 kha ning
phat huy tac dung rat to 16n trong van dé
nghién ciru mbi quan hé giita cac yéu to
khong dinh lugng ciia cac d6i tuong trong
thé giGi tu nhién, xa hoi va con ngudi, dic
biét 1a trong cac van dé ning khiéu trong
gido duc ciing nhu van dé thi hiéu trong
nghién ctru thi trudong ma chung ta s€ co
dip d& cap dén trong nhing d& tai nghién
clru tiép sau.
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THE SHANNON MATHEMATICAL MODEL OF
INFORMATION AND THE INFORMATION RATIO

Thai Thanh Son’, Thai Thanh Tung’

Abstract: In the last half-century, the term Information - has been used in a widespread
way all the time, all over the world. From technical scientists to ordinary people, they talk
about information daily, care about it, and always use it in all areas of their lives. However,
it is not easy to give an exact “definition” for that concept. In this paper, we briefly and
fully present Shannon’s mathematical model and provide specific illustrations to assist those
initially learning about Information Technology in accessing the most important concept in
the field. In particular, we then reviewed the concept of the information ratio between two
observations, which plays a very important role in investigating the relationship between
non-quantitative random events. This research field has yet to be fully exploited.

Keywords: information, information uncertainty, communication information theory,

information ratio.
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