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I.Cac phuong phap dw bao dién nang
1.1 Khai niém chung
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I.Cac phuwong phap du bao dién nang
1.1 Khai niém chung

Nhu cau dién nang va do thi phu tai dién 1a cac so liéu dau
vao rat quan trong, quyét dinh rat 16n chat luong cua viéc
guy hoach h¢ thong dién.

Dir liéu dau vao quan trong dé lap QHHTD la du bao nhu
cau dién nang cho trng moc thot gian trong tuong lai.

Vai trd cua du bao nhu cau dién nang co tac dung rat to
16n, no6 lién quan dén quan 1y kinh t€ n61 chung va
QHHTD no1 rieng. Du bao va quy hoach la hai giai doan
l1én két chat ch€ vo1 nhau cua mot qua trinh quan ly.



Du bao s& gop phan giai quyét cac van dé co ban:

- Xac dinh xu thé phat trién ctia nhu cau dién nang

- Pé xuat nhitng yéu to cu thé quyét dinh nhiing xu thé
ay

- Xac dinh quy luat va dac diém cua su phat trién cua
nhu cau di€n nang va phu tai dién.

Co ba loai dw bao theo thoi gian:
- Dy béo ngan han (1+2 nam)
- Du bao trung han (3+10 nam)
- Du bao dai han (15+20 nam) muc dich chi la néu ra
cacp. \rong hu’O’ng phat trién co tinh chat chién lugc vé

mat kinh t€, v€ mat KHKT no1 chung khong y€u cau Xac
dinh chi tiéu cu thé.




I.Cac phuwong phap du bao dién nang

« Biéu db phu tai tong hop: dugc xay dung cho mot sb
ngay dién hinh (Iam viéc, nghi, mua dong, mua he).

» Tong hop céc biéu do phu tai ngay (theo s6 liéu theo
tirng loa1 bi€u do) ta dugc biéu do phu ta1 kéo dai
trong nam cho tirng mirc cong suat .

« D6 thi phu ta1 kéo dai trong nam 1a dit li€u co so rat
quan trong trong tinh toan QHHTD, n6 cho phép xac
dinh tho1 gian su dung cong suat cuc dai1 T, .
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I.Cac phwong phap du bao dién nang
1.2 PP tinh hé s6 vuot trudc

PP nay cho ta thay dugc khuynh huéng phét trién ctia nhu
cau va so b can d6i nhu cau ndy vai nhip do phat trién cua
nén kinh té quoc dan.

La ty so ciia nhip do phat trién ning luong dién véi nhip do
phét trién cua todn bo nén kinh té quoc dan.

VD: Trong thoi gian 5 nam tir 1950-1955 san lwong cong
nghiép cua Lién X0 tang tir 100% len 185%, san luong dién
nang trong thoi gian dé tang 186,5%.

Nhu vay Hé sb vuot trude sé 1a:

186,5

185

K= ~1,01




I.Cac phwong phap du bao dién nang

1.2 PP tinh hé s6 vuot trudc

PP nay chi n6i 1én mot xu thé phat trién voi mot mire d6 phét
trien péo do va trong tuong lai Xu thé nay con phu thudc vao
cac yeu to nhu:

-Tién b(:) vé mét~k§/ thuat yé quan Iy nén suat tiéu hao dién
nang doi véi moi san pham cOng nghiép ngay cang giam
xuong.

- Bién nang ,ngé,y cang duoc su dung rdng rai trong cac
nganh kinh té€ quoc dan va cac dia phuong.

- Co cau kinh té khdng ngtmng thay doi

Do d6 hé s6 vuot trude cé thé khac 1 va dua vao hé sé K xac
dinh dién nang & nam du bao



I.Cac phwong phap du bao dién nang
1.3 PP tinh trwe tiép hay Dw bao nhu cau dién ning
theo cac nganh cua nén kinh té quoc dan

PP nay xac dinh nhu cau dién niang cta nam du bao, dua trén
tong san luong Kinh té ctia cac nganh ¢ nam do6 va suat tiéu
hao dién nang do61 vaéi tirng loai san pham

-Thuét toan don gian, giai don gian chac chan c6 nghiém.

-Thudng duogc 4p dung dé du b&o nhu cau dién ning voi thoi
gian ngan va trung binh, khong dung cho quy hoach dai han
Vi s6 liéu dau vao khi d6 khong chinh xac
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I.Cac phwong phap du bao dién nang

1.3 PP tinh true tiép
Bwdce 1. Chia cac phu tai dién thanh cac nhom phu tai co
tinh chat hoat dong va nhu cau tiéu thu DN duogc xem la gan
giong nhau: CN, NN, GTVT, SH .v.v...

Budc 2: Xac dinh nhu cau DN can thiét cho nam thi t
duoc tinh theo cong thurc:
A= Acnt T At T Acti T Asiie T Arp T AA,
Cac nhom PT nay lai c6 thé chia thanh cdc nhom nho hon:
+ D1én nang cho cong nghiép:
n n: s6 loai don vi san phém CN
A(]\t — 27/ it Bit Bi.: khoi luong SP loal 1 nam t
=1 Yit: suat tiéu hao DPNcho mot DVSP loai i nim t
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I.Cac phwong phap du bao dién nang
1.3 PP tinh trwe tiép
+ PN cho NN bao gém: DN phuc vu cho tréng trot, chan
nuodi, trdi1 t1€u va sinh hoat.
+ PN cho tréng trot va chin nuéi cé thé xac dinh theo suét
tiéu hao DN.
+ PN cho tudi tiéu co thé tinh theo ké hoach xay dung cac
tram bom.
+ DN cho sinh hoat 6 ndng thon tinh theo mirc sir dung
binh quan cua cac hd nong dan.
+DN cho giao thong: dudng bo, dudng sat, duong thuy va
héng khong. Phu thudc vao mirc d¢ dién khi hoa Qubng sat,
chi€u sang duong b va cac cang (hang khong, bién).

12



I.Cac phwong phap du bao dién nang

1.4 PP ngoai suy

 Puoc xay dung dua trén moi quan hé gitta DN va thoi gian

trong quéa kh.
E __t
NoOi dung cua PP nay la tim ra luat tang

truong cua nhu cau PN trong qua khi |
dudi dang ham s6 A=f(t). Véi gia thiét S.®
rang quy luat d6 cling dung trong tuong ,
lai s& tinh dugc nhu cau DN taibatct | o e
thoi diém nao trong twong lai. #

Nhu vay ta can phai tién hanh theo hai buéc nhu sau:

- Tim dang ham s6 md ta dang qui luat phat trién cua phu
tai trong qua khr

- Xac dinh cac hé s6 ctia ham du bao d6



I.Cac phwong phap du bao dién nang

1.4 PP ngoai suy
Buoc 1: Xac dinh dang ham dw bao
Gia thict ham dy bao A = f(t) 1a ham tuyén tinh va dung PP xac
suat thong ké dé kiém dinh gia thiét thong ké nay.
Hé s6 tuong quan r giira A va t:

2. LA-A)G-T) ] A=12A
=1

r_

\/ D (A=A | D (-T) T-13t
1=l 1L i=l -

trong do:
A, 1a DN d4 cho ¢ nam i, t 1 thoi gian, n 14 théng so do dugc
A la gia tri trung binh cua BN, t la gia tri TB cua thoi gian
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I.Cac phuwong phap du bao dién nang

1.4 PP ngoai suy ,
Sau khi tinh duoc hé so twong quan r ta tinh hé so 7 :

* Néu n < 25: T = :/n_zz
1—r
* Néu n >25: T = \W

Tra bang Student ing v6i murc Y nghia o va sO bac tu do f, tim duogc hé
so Student T,

- a. ni Ién kha néng pham sai lam cua gia thict thong ké, o lay tir 0,001
den 0,1 va thuong duoc chon bang mirc trung binh la 0,05.
- S6 bac tu do f phu thuoc vao s6 thOng s6 do duoc n:

+ Khi n < 25 thi f=n-2

+ Khi n > 25 thi f=n-1

- Bem s0 7 tinh duoc voi 1, ¢ vira tra, néu t™>1 of thi quan hé TT co the
duoc chap nhan va nguoc lai néu T<Ty thi khong sit dung duoc quan hé
TT ma phai str dung quan hé phi tuyén nao do. "



I.Cac phuwong phap du bao dién nang

Student
Mirc y nghia o
0,05 0,02 0,01 0,005 0,001
12,71 31,82 63,66 127,32 636,62
4,30 6,97 9,93 14,09 31,60
3,18 4,54 5,84 745 12,94
2,78 3,75 4,60 5,60 8,61
2,57 3,37 4,03 4,77 6,86
2,45 3,14 3,71 432 5,96
2,37 3,00 3,50 4,03 541
2,31 2,90 3,36 3,83 5,01
2,26 2,82 3,25 3,69 4,78
2,23 2,76 3,17 3,58 4,59
2,20 2,72 3,11 3,50 4,44
2,18 2,68 3,06 343 4,32

2
R
4
5
6
7
8
9




I.Cac phwong phap du bao dién nang

1.4 PP ngoai suy

Budc 2: Xac dinh CAc hé sé ciia ham du bao

- C4c hé sb ctia ham du bao

duoc xac dinh bang PP ,
binh phuong cuc tiéu.

- CAc gia tri thong ké dwoc biéu
dién trén @6 thi A(t) bang cac

diém

A- Xét ham dw bao tuyén tinh:

A=a+bt (1)

Hinh 3-2

17



I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy
Diéu kién dé c6 cuc tiéu:

a_L:ZZ("JHbti — Ay )=0
oa i—1

%: 2Z(a+bti — A )t =0
ob I

Néu pha dau ngoic ta co:
S Sb S AL 0
i=1 i=1 i=1
Zn:ati "‘Zn:btiz _Zn:Athi =0
i=1 i=1 i=1
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I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy

Sau khi bién doi va chuyén vé ta c6 hé hai phuong
trinh hai an so:

na+(Yth=> A
(Xt)a+(Xt b= At

(Gia1 ra ta dugc gia tril cua cac anlaavab

Doi vdi cac ham khong tuyén tinh, ta c6 thé dung
phuong phap lay logarit dé tuyén tinh hoa roi dung cac
phuong phap trén dé tinh.

19



I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy

B- Xét ham dw béo: y=ax*+bx+c  (2)
Tuong ung ta co:

(n _ _

Y, —(ax} +bx; +c) | x7 =0

i=1

n —

iy - (ax +hx, +c) X =0 (1-1)

Zn:[ - (ax? +hx, +c)} -0

\ |:1

20



I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy

Hay la:

azn:xi“+bzn:xf’+czn:xf:ixfyi
=1 =1 =1 =1
azn: X +bzn: X! +czn: X, :Zn:xi v, (1-2)
=1 =1 =1

=1

azn:xi2+bzn:xi +nc::zn:yi
=1 =1 =1

N

21



I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy
Vi du: Xay dung mé hinh dang y= ax2+bx+c, biét day

sO liéu quan sat sau:
Nam SO thi tw (nam) Dién nang tiéu thu (MWh)
1964 0 57,1
1965 1 46,47
1966 2 43,57
1967 3 41,47
1968 4 46,93
1969 5 60,18

Theo (1-2) ta lan luot tinh cac dai lu'O’ng sau:

=1 =1 =1 = i=1 22



I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy
Cac két qua tinh toan duoc cho trong bang

s6tthﬂr DI:I htiéu ) ; . )

(n;:n) (MWlI::) y Xi Xi Xi XY, X Yi
0 57,1 0 0 0 0 0
1 | 4647 1 1 1 46,47 | 46,47
2 4357 4 38 16 87,14 174,28
3 41,47 9 27 81 124 41 373,23
4 46,93 16 64 256 187,72 750,88
5 60,18 25 125 625 300,9 1504,5
15 205,72 55 225 979 746,64 2849,36

23



I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy
Thay cac gia tri tuong trng vao (1-2):
979a + 225b +55¢ = 2849, 36
225a +55b + 15¢ =746,64
553+ 150 +6¢ =295,72
Giai hé thong phuong trinh trén tim duoc
a=2,127
b=-13,22
c=57,35

Vay: y=2727x%-13,22x+57,35

24



I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy
C-Truong hop phwong trinh ham du bao cé dang da bién:
Yi=aXip T aXpp ¥ o T AmXim € (3)
-Goi Y =(y;) voii=1, 2, ..., n la vecto cua bién phu thudc.
-X = (X;) Ia ma tran cua blen doc lap, quy mO cua ma tran Xac

dinh theo so6 quan sat n va so bién m. Tong binh phuong dd 1éch
bay gid c6 thé xac dinh nhu sau:

Q=Ye’=ee=(Y-Xa)(Y-Xa)=YY-aXY-YXa+a X Xa
Trong d6 dau * ky hiéu chuyén vi cia ma tran
Via’X’Y =Y Xa nén

Q=YY-22’XY+a’X’Xa (3-1)

25



I.Cac phuong phap du bao dién nang
1.4 PP ngoai suy

Lay dao ham cta Q theo a ta duoc:

R_ Hyxy +2(x'x)a:o
0a

Do d6 a=(X’X)L.X’Y (3-2)

Gia tri a tim theo biéu thirc (3-2) dua vao phuong phap binh
phuong cuc tiéu. Nhu vay dé xac dinh vecto a ching ta phai
can cir VAo cac so liéu thong ké dé lap ma tran X°X, dao
ngugc ma tran X’X roi tim vecto XY.

26



I.Cac phwong phap du bao dién nang

1.4 PP ngoai suy
Trong do:

XY =

(3-4)

(3-3)

27



I.Cac phwong phap du bao dién nang

1.4 PP ngoai suy

Thuong ngudi ta gia thiét rang phuong trinh hdi quy c6 thanh
phan tu do va dé tim gia tri cia né chdng ta tang thém ma tran
(3-3) bang cach dua vao ma tran ay bién X;, = 1. Luc ay ma
tran X cO thé viét mot cach chi tiet nhu sau:

(1 X, X, o X
N 1 X, X, X, (3-5)
_l Xar Xn2 Xom
Tu do rut ra
n DX 2 X P
AR R Xy =| 295 | @

inm inlxim Zxﬁm —Zyixim—

28



I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy

Vi du: Tim md hinh biéu dién su phu thudc gita y va hai bién
Xy, X, trén co s¢ cac quan sat sau:

So thir tw Y, Xig Xi
1 10 2 1
2 12 2 2
3 17 8 10
4 13 2 4
5 15 6 8
6 10 3 4
7 14 5 14
8 12 3 3
9 16 9 10
10 18 10 11

29



I.Cac phwong phap du bao dién nang

1.4 PP ngoai suy

Nhu vay:
10
11
16
_18_
Do d6 xac dinh dugc X’Y
2
2
1 1 1 1
X'X=|2 2 9 10
1 2 10 11}f. )
1 9
1 10

1
2
1 9 10
1 10 11
1 1 1 1
X'Y=|2 2 9 10
1 2 10 11
10 50 60
=50 336 398
.| 60 398 480
10
11

10
12

16
18

137
756
908

30




I.Cac phuong phap du bao dién nang
1.4 PP ngoai suy
Tuy nhién ma tran X’X va vecto XY ¢0 thé‘tinh truc tiép theo
cong thic (3-6) va (3-7). Khi @6 chdng ta can tinh cac soé liéu
M Sy =137; Y x, =505 Y x, =60; > x2 =336;
D x5, =480; > y,x, =750; > XX, =398; > Xy, =908
Cuoi cling tinh duoc thanh phan vecto hé sé a
. 2876 —-120 -260}(|137| |9,3871

a:(x'x)‘1 X'Y =--|-120 1200 -980|(756| = |0,1286
_260 -980 860 ||908| |0.6174

PT hoi quy c6 dang:
y=9,3871+0,1286x1+0,6174x2

31



I.Cac phuwong phap du bao dién nang
1.4 PP ngoai suy
Trong thuc té thuong gip bai toan cé hai bién doc lap, do do
c6 thé giai bang cach khac ma khong can tinh ma tran nghich
dao ctia X’X. Hé PT chuan ddi véi truong hop nay la:
( Dy =nag+a, Y X, +a, > X,
Zylxl =a lel_l_a lel_l_a lel 12
Zyu i1 —4a lez +a lel i2 +azzxi2

Ap dung cho vi du trén:

(137 =10a, +50a, +60a, a, =9,3871
756 =50a, + 3363, +398a, = a, =0,1285
1908 =604, +398a, +4380a, a, =0,6174

N

N\

32



I.Cac phuong phap du bao dién nang
1.4 PP ngoai suy

Ham dw bao dung pho bién nhat:

_ | B (t—ty)
A=A, 1+ )

A =A,C

trong do: A, la nang luong ti€u thu & nam co sé
B la o tang trung binh hang nam
t, la nam co s¢ & d0 quan sat dugc A,

33



I.Cac phwong phap du bao dién nang
1.4 PP ngoai suy

Vi du Logarit hda ham so:

_ B )
A(t)—AO(1+1OO)

Taco
I9A(t) = (t- t)lg + lgA, (1)
Ham (1) la ham tuyén tinh giong nhu ham (2) trong do:
y(t) = IgA(t) =a + bt
a=IgA,-tlg
b=Ig

34



I.Cac phuong phap du bao dién nang

1.4 PP ngoai suy

Vi du : Pién ning tiéu thu & mot dia phuong tir 1982 dén

1988 cho nhu sau:

Nam 1982 | 1983 | 1984 | 1985 1986 1987 1988
A(t) 734 | 11,43 1425|1625 | 19,40 | 2498 | 34,97
(10%kWh)

Hay du bao nhu cau dién nang nam 2000 cua dia

phuong d6 bang phuong phap ngoai suy.

35




1.4 PP ngoai suy

Giai:

Pau tién ta tinh y(t)=lg A(t).

I.Cac phwong phap du bao dién nang

vi du ta tinh y(1)=lgA(1)=1g108.7,34 ~ 6,866. Két qua

nhu sau:
t 1 2 3 4 5 6 !
A(t) 7,34 [ 1143 | 14,25 16,25 | 19,40 | 2498 | 34,97
(105kWh)
y(H=lgA(t) | 6,866 | 7,058 | 7,154 | 7,211 | 7,288 | 7,398 | 7,544

36




I.Cac phuong phap du bao dién nang
1.4 PP ngoai suy

Gia st ta chon ham A(t) = A,C !, nhu vay:

y(t) = Ig A(t) = IgA, + t.Ig C hay ta co

y(t) =a+ bt
trongdo: a=IgA,
b=IgC

Can kiém dinh theo cac budc:
a) Tinh hé so tuong quan clia y va t:

n

Z[ (Vi =)t —t) ]
r _— =1

\/[ i(yi—vf I i(ti—f)z ]

37



I.Cac phuong phap du bao dién nang
1.4 PP ngoai suy

t=1=1 t. =4
Véi: ”Z'

thay s6 vao ta cor = 0,987
b) Kiém dinh ham tuyén tinh theo 7
VI n<25 néntacot = 13,864 > 1 45.5=2,571.

Nhu vay quan hé trén 1a c6 thé chap nhan duoc.
c¢) Lap hé PT xac dinh a va b theo PPBPCT. Ta co:

na+(Yt)b=Yy.
Qt)a+(Xt)b=Y vt

38



I.Cac phuong phap du bao dién nang
1.4 PP ngoai suy
Trong do:
2t = 1+2+3+4+5+6+7= 28
2t2= 140
2ty =Z(lg A)t, = 204,476
2y. =Zlg A, = 50,531
Thay vao ta dugc hé phuong trinh sau:
7a+ 28b= 50,531
8a + 140b = 204,476
gidirataco:a=16,8 > A, = 1008
b=0,1—> C=10%!
Vay ham hoi quy c6 dang:A(t) =1088 1001t (kWh)
ung voi nam 2000 ta co t =19 nén:
A(2000)=100810%°=10%7=501.10° kWh -



I.Cac phuong phap du bao dién nang

1.4 PP twong quan

PP twong quan dua trén quan h¢ giira phy tai dién (chu yeu 1a DN)
va cac chi tiéu co ban cua cac nganh Kkinh té quoc dan.

Du bao theo phuong phap nay tién hanh theo hai budc:
1- X&c dinh quan hé tuwong quan gitra dién [A] va chi tiéu can xét [x]
2- Xac dinh quan he gitra CAc chi tiéu do vaéi thoi gian t. Sau do trén Co
so du bao phat trién cua chi tiéu trén theo thoi gian, tinh ra nhu cau
dién theo quan hé tuong quan.

s
i'ji. s K

Ay ) /

X, X

Quan hé tuong quan 40



I.Cac phwong phap du bao dién nang
1.4 PP twong quan

D (A-A)(x—X)
-Tinh hé so6 tuong quan r: = —=d

jZ(A—AVZ(xi—x)Z

=1 =1

- Tinh gia tri cua hé s6 T

+ Néu n < 25: r =1 n—2
J1-r?
+ Néu n>25 thi: T = rvn-l

1+12

41



I.Cac phuwong phap du bao dién nang
1.4 PP twong quan

- Tra bang Student tim gi4 tri 1, ¢ SO sanh T va 1, ; dé
kiém tra quan hé tuyén tinh; néu khong phai 1a quan hé
tuyén tinh thi gia thiét né 1a mdt quan hé phi tuyén nao do
dé roi lai tuyén tinh hoa bang cach lay logarit.
- Dua vao quan hé gitta x va t da biét dé tim ra quan hé
gitra A va t.
Vi du:

Tuong quan hai chiéu giita dién ning va san lugng
cong nghiép cua mot dia phuong cho trong bang 3-3:

Bang 3-3

42



A _ | SLCN B o B 3
Stt | (MWh) | A-A | (10°d) XX | (A-A)(x-X) | (A-A)? | (x-X)? x2 Xy
(1) (y) (X)
1 2,7 -1,68 6,7 -2,84 4,77 2,82 8,07 | 44,89 | 18,09
2 2,8 -1,58 6,9 -2,64 4,17 2,49 6,97 | 47,61 | 19,32
3 2,9 -1,48 7,2 -2,34 3,46 2,19 5,48 | 51,84 | 20,88
4 3.0 -1,38 7,6 -1,94 2,67 1,90 3,76 | 57,76 | 22,80
5 3,2 -1,18 8,4 -1,14 1,34 1,39 1,30 | 70,56 | 26,88
6 3.4 -0,98 8,8 -0,74 0,72 0,96 0,55 | 77,44 | 29,92
7 4,0 -0,38 9,1 -0,44 0,17 0,14 0,19 | 82,81 | 36,40
8 4.8 0,42 9,8 0,26 0,11 0,18 0,07 | 96,04 | 47,04
9 5,0 0,62 10,5 0,96 0,60 0,39 0,92 | 110,25 | 52,50
10 5,2 0,82 10,8 1,26 1,04 0,67 1,59 | 116,64 | 56,16
11 54 1,02 11,3 1,76 1,80 1,04 3,10 | 127,69 | 61,02
12 5,7 1,32 11,8 2,26 2,99 1,75 5,11 | 139,24 | 67,26
13 6,2 1,82 12,1 2,56 4,67 3,32 6,58 | 146,41 | 75,02
14 7,0 2,62 12,5 2,96 7,76 6,87 8,76 | 156,25 | 87,50
> 61,3 133,5 36,26 26,10 | 52,43 | 13254 4820,8




I.Cac phuong phap du bao dién nang

1.4 PP twong quan
Hay x4c dinh nhu cau dién ning khi san luong cong
nghiép cua dia phuong d6 dat dugc 20.10° dong.

Giai: Ttr bang trén ta tinh duoc:

X n _
X = Z = 1335 =954 (A -A)(x. —X)
n 14 = 36,26
- A : BT
K:Zy:61’3:4’38 \/ (A_K)Z (Xi_)_()2 1y
n 14 ) i-1 i=1

- 098J14-2 098346

hoogs 0199
V61 0=0,05 ; £=14-2 = 12 tra bang duoc T0.05:12 = 2,18
Nhu vay T > 1., Vatacé thé chap nhan tuong quan

=17,06

T

tuyén tinh A= a + bx. Ny



I.Cac phuwong phap du bao dién nang

1.4 PP twong quan

Budc tiép theo tinh cac thong s6 a va b trong ham twong quan
gitra DN tiéu thu A va san luong cong nghiép x bang PPBPCT.
T quan hé gitaAvax: A=y =a+bx suyra:

na+by x; =Yy, A(MWh)

J
\azxi T bZXiZ = inyi A].O‘Sd)
Thay s6 vao ta co: /3,22

14a+133,5b =61,3 - 2;
133,5a + 1325,4b = 620,8 ’
Gial rata dugc: a=-2,22, b = 0,69

Nhu vay : A=y= -2,22 + 0,69x

= -2,22 +0,69.20
= 11,58 MWh s




I.Cac phuwong phap du bao dién nang
1.5 PP chuyén gia

» Pay la bai toan can phai lua chon 101 giai trong diéu
kién da chi tiéu va bat dinh nén thuong duogc thuc hién boi
ca nhan quyét dinh c6 tham khao ¥ kién ctia hoi dong tu
van. Viéc lay y kién cua ting chuyén gia va danh gia tong
hop cac y kién d6 phai tién hanh theo nhitng thu tuc nhu
Sau.

» Cac chuyén gia cho diém theo ting tiéu chuan (mdi tiéu
chuan c6 hé so riéng) theo mot thang diém thong nhat. Sau
d6 can bd nghién ctru c6 trach nhiém xir 1y tong hop cac
danh gia ctia cac chuyén gia theo mot quy tac nhat dinh.
Duéi day néu mot vai quy tac:
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I.Cac phwong phap du bao dién nang
1.5 PP chuyeén gia

a) Néu tat ca cac chuyén gia déu co trinh d6 duogc coi nhu ngang
nhau. Trong trudng hop nay, danh gia tong hop sé trung binh sb
hoc.
b) Madi chuyén gia ddnh gid bang cho diém vé trinh do thanh thao
cua cac chuyén gia theo hai cach:

+ Chi danh gia vé minh

+ Danh gia vé moi nguoi trir minh

+ LAy cdc ddnh gid trung binh, diém céc tiéu chuin cia cac
chuyén gia duoc nhan lén véi trong s6 vé su thanh thao cta cac
chuyén gia va sau do sé dugc danh gia tong hop, loai bo cac danh
gid cuc doan cao nhat va thdp nhat doi véi moi tiéu chuan nham
tranh cac sai s0.
- PP cho diém nay thuong dugc ing dung trong cac trudng hop so
sanh céc tiéu chuan don gian. 7



I.Cac phuwong phap du bao dién nang

1.6 PP mang neural nhan tao (ANN)

-Hé neural nhan tao c6 trng dung hau hét ¢ cac linh vuc thuong
mai, trong do co du bao.

-Mang neural ¢ kha ning chiét xuat thdng tin tir nhitng dir liéu
khong chac chin hay nhitng dit liéu phirc tap nham phat hién ra
nhitng xu huéng khdng quan sat dugc bang mat thuong hoic
baing mdét s6 cac ky thuat may tinh  khéac.
-Trong hé thong neural, nhiéu thi du dugc 1ap chuong trinh
trong may vi tinh. Nhitng thi du ndy bao gom toan bo cac moi
guan hé trong qua khtr giita c4c bién c6 thé anh hudng dén céc
bién phu thudc. Chuong trinh hé thong neural sau d6 bat chudc
vi du nay va c6 ging bat chudc moi quan hé co sé do bang
cach hoc hoi khi xtr ly. Qua trinh hoc hoi nay cling duoc goi la
dao tao giong nhu viéc dao tao con ngudi trong cong viéc.



I.Cac phuwong phap du bao dién nang
1.6 PP mang neural nhan taoe (ANN)

Mot trong nhitng wu diém noi bt ciia h¢ thong neural trong
du bao la phwong phap nay khong can phai xac dinh nhiing
moi quan hé gitta C4c bién so trudc.

Phuong phap nay cd thé xac dinh nho vao qué trinh hoc hoi
vé cac moi quan hé qua nhitng thi du da dugc dua vao may.
Bén canh d9, hé thong neural khong doi hoi bat ky gia dinh
nao vé cac phan phoi tong thé va khoéng giong nhitng phuong
phap du bao truyén thong, no co thé sir dung ma khong can
c6 day du so luong cac so liéu can thiét.
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I.Cac phuwong phap du bao dién nang
1.7 PP phan tich kinh té

 Co s6 dé lap du bdo nhu cau dién ning bang phuong phap

Kinh t€ dua trén su phan tich moéi twvong quan gitra dién nang

tieu thu trong qua khir va mét s6 dac diém cua nén Kinh té.

« C4c diac diém nay co thé la tong san pham trong nudc

(GDP) thu nhap binh quan cua nguoi dan, gia ca, thi truong
- Nguoi ta sir dung chi sO du bao su phat trién cua cac

hoat dong kinh té dé udc tinh dién ning tiéu thu.

 Nhu vay, bai todn du béo dién ning dugc giai quyét dua

trén co s& dit liéu du bao kinh té.

 Budc dau tién ctia phuong phap nay la phan tich dién ning

tiéu thu trén tong thu nhap trong nudc hang nam. CoO thé su

dung hai mo hinh sau:
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I.Cac phwong phap du bao dién nang

1.7 PP phan tich kinh té

1.6.1. M0 hinh don huwong
* M0 hinh nay nghién ctru moi quan hé gitta dién nang A va
tong san pham trong nuoc:
A =C,+C,x B™

-B;: la hang so; B, : hé s6 ¢O don vi GWh.
1.6.2. M0 hinh da hwong
. Mﬁ h‘!nh nay nghién ctru mdi quan hé gitta dién ning va
nhi¢u bién khac:

A, =C,+C,xGDP_, +C;xX+CyxY+ ... (3-8)
-C,, C,, C,, C, ... la c&c hang so;
-X, Y: céc bién khac nhau nhu dan so, gia dién, gia nhién liéu,...
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I.Cac phuwong phap du bao dién nang
1.7 PP phan tich kinh té

» Néu c6 du c4c so liéu thong ké vé BN va kinh té, nguoi ta co
thé chia DN tiéu thu theo cac nganh chinh va nganh phu, so
lvong nganh it hay nhiéu tuy thudoc vao chat luong so lidu
thong ké va do chinh xac mong muén trong dy béo.

M0 hinh KT yéu cau khoi lugng dit liéu 16n, thdng s6 nghién
ctru can hang loat chudi so liéu thong ké lay tir cic co quan
quan Iy Nha nudc cap quoc gia hoic khu vuc. MO hinh nay
cung cap du bdo PN hang nam dang tin cay. Tuy vay, khi nén
kinh té va phu tai phat trién nhanh hoic dao dong bat thuong
thi mo hinh dang nay s€ gap kho khan.



I1. PP san bang ham mii du bao niing lwong

2.1 Pit van dé:

Mot toan tir du bdo duge dic trung boi mot ham hoi quy (con
goi la ham xu th¢).

« Trong cac ham hoi quy ay, cac hé s dugc xac dinh theo
PPBPCT — cac hé so6 khong doi caa mo hinh du bao trén co so
nhirng so liéu quan sat trong quéa khr.

* Sir dung md hinh nay dé tinh toan du béo cho twong lai voi
cac hé so hang sé pham sai so tuy thuoc vao khoang thoi gian
du bao. Néu tam du bao cang xa thi sai so cang lon.

e NOi dung co ban cua PP nay la tinh toan sy hiéu chinh cac hé
sO cua toan tir du bao theo PP truy chirng. Su phu thudc cua sali
sO0 du bao trung binh vao thoi ky qua khir va thoi ky du bao



I1. PP san bang ham mii dw bao niing luwgng
2.2 Du béo theo PP san bang ham mii

Gia thiét c6 mot chudi thoi gian y, (t =1, 2, 3, ..., n) va dugec mo ta
bang mot da thirc bac p.
a, a, :
—a, +a, +2t°+.+—LtP+g —Z —“t'+g  (39)

21 p! el
Vé6i:a;t=0,1,2,...,plahé s6 ciia ham du bao;e, 1a sai1 s6 du bao.
Duya Va0 day can du béo gid tri y, tai thoi diem (n + 1) voi | = 1, 2,

., L. Du bao gia tri Yy, tai thoi diem (t + 1) (voi t = n) cO the thuc
hién theo phuong phap phan tich chudi Taylor.
k
I
T 10
Trong do6 yﬁk’ 1a dao ham béc k tai thoi diém t

I
_ (0) (1) (2)
Yia = Vi +Iyt +§yt +
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I1. PP san bang ham mii du bao niing lwong

2.3 Du béo theo PP san bang ham mii

Va bat cit dao ham bac k ndo (véi k=0, 1, 2, ..., p) ciia phuong trinh
(3-10) déu cO thé bicu dién bang mot to hop tuyén tinh cua trung
binh mii dén bac (p + 1).Gia tri trung binh mii bac modt cua chudi Y,
xac dinh nhu sau:

sMH(y)= aZ(l a)y,, (3-11)
Trong d6 o 1a thdng sé san bang 0 < a < 1, n6 thé hién anh hudng
ctia C4C quan sat qué khtr dén du béo.
- Néu a — 1: chi xét dén quan sat sau cing.
- Néu oo —0: xét dén anh hudng ctia moi quan sat trong qua khir.
* Giatri TB mil bac k cua chudi y, dugc bicu dién theo bac [k - 1]

st(y)=ad (1-a)skU(y)  (312)
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I1. PP san bang ham mii du bao niing lwong

2.4 Du béo theo PP san bang ham mii

Brown R.G di phan tich cong thirc truy ching dé xac dinh trung
binh mii nhu sau:

SH(y)=as! (y)+(1-a)s(y) (3-13)

Nhu vay xuat phat tir cong thic truy chimg (3-13), tat ca cac dao
ham trong cong thirc (3-10) déu co thé nhan duogc theo cac PT:

st(y)=ay,+(1-a)s(y)
St[z](y):aStly+(l—a)SE]l(y) . (3_14)

si(y)=asS"(y)+(1-a)s(y),

trong d6: S(y) 1a trung binh mii bac K tai thoi diém t.
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I1. PP san bang ham mii dw bao niing luwgng
2.5 Xac dinh c4c gia tri ciia hé s6 moé hinh dw bao

a-Xét mot mo hinh tuyén tinh c6 dang:

Y,=a,+at + ¢ (3-15)
» e xé&c dinh cc h¢ s6 cua PT (3-15) ta diing cc dinh 1y co ban cua
Brown R.G va Meyer R.F, nhan duoc mot hé thong PT biéu dién moi
quan hé giita gia tri cac hé so a,, a, voi TB mii: SM(y); S?(y) nhu sau:

1 a .
Sil(y)=4 8,
20‘1 > (3-16)
St[Z](y):éo+ ( _a)él
(04 J
Giai hé thong PT trén, tim duoc:
4,=28(y)-8(y)
3-17)
s _ 2 gl 20y 1| (
4 = sPy)-sty)|
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I1. PP san bang ham mii dw bao niing luwgng
2.5 Xac dinh c4c gia tri ciia hé s6 moé hinh dw bao
Nhu vay ham du bao luc nay s€ c6 dang
¥, =8 +4t  (3-18)

Va sai s6 du bao xac dinh theo cong thirc

aytﬂ:agt\/(z“ S 1+4(1-a)+5(1-a) +2a(4-3a)l +2a%1?]  (3-19)
-

trong do o, la sa1 sO trung binh binh phuong (hay d6 1éch quan
phuong) cua cac quan sat trong qua khtr.
b-Xét mo hinh bac 2:

y, =a_ +a,t +%a2t2 +et (3-20)
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I1. PP san bang ham mii dw bao niing luwgng
2.6 Xac dinh c4c gia tri ciia hé s6 moé hinh dw bao

Tuwong tu nhu trén chung ta 1ap mot hé thong ba PT doc 1ap:
g Lo,  (1-e)(2-a), \
St (y)_ao o a'l+ 2a2 a'2
S[Z](y):éo—2(1_0[)5_14-(1_0!)(3_20!)5,2
o (04
St[s](y):éo_3(1—05)é1+3(1_0;)(?_30‘)
(04

- (3-21)

a,

Giai hé thong PT trén ta duoc:

AN

8, =3 s(y)-sP(y) |+ sfy)

a

1

Vo

(3-22)

2
A (04

— [yy_2sl2 [3]
&= gy SU =287+ 87)

. A A, 1,
Va ham du bo c6 dang: Y1 =&, +at +Ea2t2 (3-23)

Vi sai s6: oy ~ o N2a+3a? + 31’ (3-24)
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I1. PP san bang ham mii dw bao niing luwgng

2.7 Xac dinh diéu kién ban dau

Ttr cong thtre (3-13), muon xac dinh thu tuc san bang can phai quy dinh
dai lwong ban dau S, (y)

Dicu kién ban dau d6i voi mé hinh (3-15) ¢ dang

3

1-—
S(El](y):ao _Taal

2(1-a)

a )

L (3-25)

Sc[)Z] (y) =a; —

Tuwong tu d6i vai md hinh (3-20)

a (3-26)

Vi cac hé sb duoc xac dinh b@fmg PPBPCT
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I1. PP san bang ham mii du bao niing lwong

2.8 Xac dinh thong so san bang tdi wu

e Khi xay dung toan tir du bao theo phuong phap san bang ham mil
mot van dé quan trong can quan tdm la xac dinh théng sb san
bang t6i uu o

* Véi mdi gid tri o khac nhau thi két qua du bao s& khac nhau. C6
thé x&c dinh gia tri o xuat phat tir khoang thoi gian san bang va
tinh theo cong thirc sau:

(3-27)

« trong @6 m 1 s6 quan sat duogc trong khoang san bang.
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I1. PP san bang ham mii dw bao niing luwgng
2.9 Xac dinh thong sp san bang téi wu

SO ligu vao Tinh Sy, S;, S, ndim K

Xac dinh ham xu thé va o

Tinh ham du bao nam K

Xac dinh DK ban dau
S{El] S{Lz] S£3] K>M
) , ) diang sai :
K=1 (nam thr nhat) In két qua
Tinh sai sb Tinh do léch sai
K<M (s0 lan quan sat) - .
ding sal Gén TB mii nam K Dung may
: : PE— chobK ban dau
Lay tu so Lay so li¢u 7
lié,,u quan st tiflh duoc K=K+1 (tang lén 1 nam)
cua nam K nam K=1

Tinh TB mii nim K K<N (s6 nam dy béo)




I1. PP san bang ham mii dv bao ning lwong
2.9 Xac dinh thong so san bang toi wu
Vi du: Day quan sat gia tri dién nang theo tho1 gian dugc ghi nhu sau:

SO thir tw Nim Pién ning (MWh)
1 1959 140
2 1960 140
3 1961 150
4 1962 145
5 1963 170
6 1964 195
7 1965 200
8 1966 240
9 1967 245
10 1968 260
11 1969 270
12 1970 275
13 1971 310
14 1972 350 o3




I1. PP san bang ham mii du bao niing lwong

2.9 Xac dinh thong so san bang toi wu

 Ham xu thé dugc mo ta bang mo hinh:
A~=130,9(1,076)"
Lay Logarit hai vé:
logA;=109130,9 + tlogl,07/6
Hay co thé viét lai:  y=a, + ajt
Ta tim duoc céc hé so: a,=2,117 va a,=0,031
Do do: y =2,117 + 0,031t

Dé x4y dung md hinh du bao theo PP san bang ham mil ta dung céac
cong thirc: (3-16), (3-17), (3-18), (3-19) va (3-25).

2 2

y . A A N 2 A — = — :0,1333
X4ac dinh thong so san bang, ¢ day m=14—« o1 1441

64



I1. PP san bang ham mii du bao niing lwong

2.9 Xac dinh thong so san bang toi wu

e Xac dinh diéu kién ban dau:

S([)l](y):ao_l;a o 0,117 170,183

2 0,0319=1,9096

2(1-a) 2(1-0,1333)

0,0319=1,7022

ng](y) =a, —

Chon nim 1959 lam gbc tng voi t=0 va dién ning quan sat la
140MWh tinh céc trung binh mii slY(y), SP(y), tim cac thong so
udc lugng 4,,4, vaxac dinh hamdy bdo y, =4, +a;t vai  lagia
tri du b4o ctiia nam thir nhat (ndm 1960).

Sau d6 du vao cac cong thirc trén ta tiép tuc xac dinh 4, , 4, tuong Ging
dé du bao cho nam 1961, va tiép tuc nhu thé cho dén nam 1971 ta cé
bang 2 voi cac hé so, gia tri dién ning du bdo va do léch giira gia tri
thuc v4i du bao

a, =2,117 -
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I1. PP san bang ham mii dw bao niing luwgng
2.9 Xac dinh thong so san bang t6i wu
e Cu thé, nam 1960 (t=1):
S (y)=aS (y)+(1-2) S5 (y)
st (y)=0,1333x2,1461+(1-0,1333) x1,9096= 1,9411

st (y)=ast!(y)+(1-a) s (y)
=0,1333x1,9411+(1-0,1333)x1,072 = 1,734
. Vi y, =140 nén logy, =2,1461=S"!(y)

« Xac dinh cac théng s6 ude luong:

4, = 25[”( y)—SP(y)=2x1,9411-1,734 = 2,1482

0,1333
4 = sl ’
' 1oq [ (y)-sy )] 1-0,1333

[1,9411-1,734]=0,0319
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I1. PP san bang ham mii du bao niing lwong
2.9 Xac dinh thong so san bang toi wu

Ham du bao dién nang cho nam 1960 c6 dang
§, =4, +4,t =2,1482 +0,0319t, thay t=1
§, =4, +4,t=2,1482+0,0319x1 = 2,1801
Vay DN ndm 1960 theo mé hinh dy bao la: A,=colog(2,1801)=151,4MWh
Nim 1961 ta co: sl (y)=asl(y)+(1-a)s?(y)
sl (y)=0,1333x2,1461+(1-0,1333) x1,9411 = 1,9683
5 (v)=a8;! (y)+(1-2) S (v)
=0,1333x1,9683+(1-0,1333) x1,734 =1,7651
» Trong d6 S[°/( y)chinh 1a DN quan sat ndm 1960 va bang 2,1461
e Xac dinh cac thong so udc lugng:
4, =2SM(y)-s(y)=2x1,9683-1,7651=2,1715

0,1333
1-0,133

4, =——[sll(y)-sll(y)]=

' 11—«

;[1,9683-1,7651]=0,0312
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I1. PP san bang ham mii du bao niing lwong
2.9 Xac dinh thong so san bang toi wu

Ham du bdo dién nang cho nam 1961 co6 dang
y, =8, +a,t=2,1715+0,0312x1 = 2,2027
Vay DN nam 1961 theo mo hinh du bao la: 159,5MWh
Nam 1962 ta co: Sgll(y) :a3£0](y)+(1_a)8£1] (y)
st (y)=0,1333x2,1761+(1-0,1333) x1,9683 = 1,9959
S (y)=ass(y)+(1-a) s (y)

=0,1333%x1,9959 +(1—O,1333) x1,651=1,7958
« Trongdé SL(y)chinh 1 DN quan sat nam 1961 va bang 2,1761

e Xac dinh céc thong s udc lugng:
4, =2SM(y)-sP(y)=2x1,9959 —1,7958 = 2,1960

0,1333
1-0,1333

g ¢ [y y_ gl _
é, = sty)-siy) |-

[1,9959 — 1,7958] =0,0307
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I1. PP san bang ham mii dw bao niing luwgng

2.9 Xac dinh thong so san bang tdi wu
Ham du bdo dién nang cho nam 1962 c6 dang

y, =8, +a,t =2,1960+0,0307 x1 = 2,2267
Vay DN nam 1962 theo m6 hinh du bao la: 173,8MWh
Tuong tu tiép tuc tinh toan cho dén nim cudi cia diy thong ké.
Ta cé\bé’mg két qua tinh toan dién ning cac ndm theo phuong phap
san bang ham mil
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I1. PP san bang ham mii dw bao niing luwgng

2.9 Xac dinh thong so san bang t6i wu

vam | SOV ST ] A [ A i | Ry | ten o
1960 | 1,9411 | 1,7340 | 2,1842 | 0,0319 151,4 140 -11,4
1961 | 1,9683 | 1,7651 | 2,1715| 0,0312 159,5 140 -9,5
1962 | 1,9959 | 1,7958 | 2,1960 | 0,0307 168,5 150 -23,5
1963 | 2,0179 | 1,8253 | 2,2105| 0,0296 173,8 145 -3,8
1964 | 2,0462 | 1,8564 | 2,2378| 0,0294 185,0 170 10,0
1965 | 2,0786 | 1,8843 | 2,2729| 0,0298 200,8 195 -0,8
1966 | 2,1082 | 1,9141 | 2,3023 | 0,0298 2149 200 25,1
1967 | 2,1443 | 1,9147 | 2,3439 | 0,0307 237,0 240 8,0
1968 | 2,1768 | 1,97/55 | 2,3781| 0,0307 256,5 245 3,5
1969 | 2,2085 | 2,0054 | 2,4106 | 0,0301 276,5 260 -6,5
1970 | 2,2382 | 2,0372 | 2,4392 | 0,0309 295,2 270 -20,2
1971 | 2,2649 | 2,0675 | 2,4623 | 0,0303 310,9 275 -0,9
1972 | 2,2950 | 2,09/8 | 2,4922 | 0,0303 333,4 310 16,9
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I1. PP san bang ham mii dw bao niing luwgng

2.9 Xac dinh thong so san bang t6i wu
Tiép tuc Xac dinh gia tri du bdo PN tir 1973 dén 1980. Cﬁng lam tuong
tu ta tmh dugc dai lugng trung binh mii nam 1973 la sk y) 2,3252

Va 814 (y)=2,1280, céc thdng sb udc luzongao =2,5224, 4, =0,0303
Sau d6 xac dinh gia tri BN du bao nam 1973 la 357MWh.

Du bao Sai s dw Khoang tin cay
Nam | (MWh) bao e - . ”
(MWh) Gioi han trén | Gioi han dwoi
(MWh) (MWh)
1973 357 5,58 362,58 351,42
Bang 3
1974 382,7 5,58 388,58 376,42
1975 410,1 6,19 116,59 404,21
1976 439,9 6,51 446,14 433,39
1977 4717 6,82 478,52 464,88
1978 505,6 7,14 512,71 498,46
1979 536,4 7,46 543,86 528,94
1980 574,6 7,79 582,39 566,81 -




II. PP san bang ham mu dy bao nang luwgng
2.9 Xac dinh thong so san bang t6i wu
Dua vao (3-19) dé tinh sai s6 du bao. Pau tién ta tinh sai s trung binh
binh phu:ong (d6 1&ch quan phuong)

:—le— [1142+9 524+235%+..+16 92] 166,465 MWh

v
= 0, =4/166,465 =12,902MWh 574

Nhu cau DN tir 1960-1972
500 va Dubaoter 1973-1980

Lan luot thay 1=1 (ndm 1973), 1=2
(1974), .. Vao cong thic (3-19) tasg |

410

xac dinh duogc sai so dyu bao cua ting
nam tir 1973 dén 1980. Cac két qua
tinh toan ghi trong cot 3 cua bang 3.
Sau cung tinh duogc khoang tin cay
cua gia tri du bao (cot 4, 5)

Nam

1960 1965 1970 1975 1980



I1. PP san bang ham mii dw bao niing luwgng

2.10 Panh gia sai s6 dw bao trung binh
Sai so dy bdo trung binh c6 thé xem 1a mot chi tiéu vé tinh chinh xac
cua du bao va duoc tinh theo cong thirc sau:

Egp = |Z

i=1

yn+1 yn+1
yn+1

100  (3-28)

Trong do: yn+1 gia tri thuc cia dién nang theo thoi gian

Y. - 0la tri dién nang du bao theo thoi gian

n :giaidoanquakhr (n=1,2,..,N)

| :giaidoandubao(I=N+1,N+2,+..,T)
Do chinh xac du bao phu thudc vao khoang thoi gian cua thoi ky qua
khtr, cling nhu phu thudc vao do dai cua giai doan du bao. Vi vay co
thé xay dung mé hinh dic trung cho su phu thudc cua sai so du béo
trung binh vao hai thong s6 n va I.

£, = f(n1) (3-29)



II. PP san bang ham mua du bao nang lwgng

2.10 Panh gia sai s6 dw bao trung binh
Thu tuc dé xay dung mé hinh trong (3-29) dugc tién hanh nhu sau, tat ca
chudi thoi gian t(t=1, 2, ..., T) duogc chia Iam hai phan
- Phan thr nhat; n phantir (n=1, 2, ..., N) goi 1 giai doan qua khu.

- Phan thtr hai: I phante (I =N+ 1, N+ 2, ..., T) goi & giai doan du bao.
Péi véi giai doan n ching ta xay dung mo hinh dy béo; gia thiét co dang y,
= a, + a,t. Dua vao md hinh nay xac dinh két qua du béo & giai doan I.

NGi khac di ching ta lién tuc dat gid trit bang N + 1, N + 2, ..., T (s0 thir tu
nam cua giai doan du bao) vao md hinh du bao trén va tat nhién s& nhan
duge muac dy bao cua chudi thoi gian & giai doan |.

— gid tri thuc cta chudi thoi gian ¢ giai doan | 14 d3 biét — xac dinh duoc
dai lugng sai s6 du bdo TB ¢ giai doan ay.

Néu giai doan qué khtr ting 1én mot don vi thoi gian tire (N + 1) thi giai
doan du bao s€ giam di mot don vi. M6 hinh du bao lai dugc Xay dung voi
chudi thoi gian dai thém mot don vi (n + 1) va theo mé hinh nay xac dinh
két qua du bao & giai doan (I-) nghia 1a N+2, N+3, ..., T. Sau cling xac dinh

duoc sai s6 du béo trung binh.
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I11. Sir dung mé hinh 1y thuyét théng tin danh gia twong quan
trong dy bao nhu cau dién nang

3.1 DPinh nghia Entropl
Phep thir o. c6 bang X4c suat

Két cuc phép thir A A, A, Ay
Xac suat P(A) | P(A) P(A,) P(A)

Thi s6 do d6 bat dinh ciia mdi két cuc riéng biét 1a: -P(A)logP(A), vai

1=1,2,..K

va s6 do do bat dinh cua phép thir o bang:

H(a) = - P(A)I0gP(A,)- P(A,)logP(A,) -
- P(A;)logP(Ay) -....-P(Ak)logP(Ak) ,

H(a) duoc goi la entropi ctia phép thir a hay Entropi la so do d6 bat dinh
3.2 Pac tinh caa Entropi

-Entropl luon ludn duong hoac bang khong H(a)>0

-Entropi H(o) ctia phép thir o bang khong trong truong hop mot trong cac
xac suat P(A,), P(A,), P(A,), ...P(A) =1, con xac suat ctia cac A, con lai
=0, vi P(A)+ P(A,)+ P(Ag)+ ...+P(A)) =1.

)ik

H(a)=0khiP(A )=1vaP

(A
-Entropi H(o) dat cuc dai khi  P(A)=P(A)=. -P(Ak):llk 75



I11. Sir dung mé hinh 1y thuyét théng tin danh gia twong quan
trong dy bao nhu cau dién nang

Goi Y la mot bien ngau nhién c6 cac gia tri {y;, Yy, ..., Yo} vOi C4c X&c suat
twong ung p(Y,), P(Y,), -..P(Y,) Va > p(y,)=1 thi do bat dinh cua Y duoc déc
trung bdi entropi: =

H(Y):—gp(yi)mg o(y;)

Goi X 1a mot bién ngau nhién c6 cac gia tri {X;, X,, ..., X, } VA CAC X4C suat
tuong tmg p(X,), p(X,), ...p(X,).Goi p(x,y) la phan bo xac xuat dong thoi clia
hai bién X, Y, goi p(y/x) 1a phan b6 xac xuat cd diéu kién cuaY khi cho X
Vay entropi co diéu kién:

H (Y / X):—;Z‘ p(x,y)log p(y/ x)

Khi d6 Iuong thong tin twong ho gifta X va Y:
1(Y, X)=H (Y)-H (Y / X)

NOGi 1én lugng thong tin vé Y do X mang lai. Khi H(Y/X)=0 thi I(Y,X) dat
gia tri cuc dai nghia 12 khi biét X thi hoan toan biét Y 7



I11. Sir dung mé hinh 1y thuyét théng tin danh gia twong quan
trong dy bao nhu cau dién nang

Néu c6 mét day bién ngiu nhién Y, X,, X,, ..X. thi x4c dinh dugc entropi
va entropi c6 dieu kién
H(Y)==> p(yi)logp(y,)
i=1
H(Y 7 X)==>> p(x,y)log p(y/ x)
X Y

H(Y / Xl,Xz):—;ZZ P(Y. %, X, )log p(y/ X, X,)

Xy X,

|—| (Y / xllu,x2 X ) =—ZZZ}Z L;(.y,xl,xz , X Jxlogp(y / X, ,....x,)

Xy X, Xn

Va céc thong tin tuong ho:

(Y, X, X,)=H(Y)-H(Y / X,,X,)

(Y, X, X ) =HY)-H(Y 1 X, X, 00X
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I11. Sir dung mé hinh 1y thuyét théng tin danh gia twong quan
trong dy bao nhu cau dién nang

Gia st cho dung sai €% thi mot tin méi X, s€ mang lai cho Y mot thdng tin
moi trong ung. Néu
(Y X Théng tin X, twong quan khong chat véi d6i tugng Y,
( ! k ) < (y A , \ 4= 4 . ” , A
=¢&70  day chinh la tiéu chuan loai bo cac twong quan khong

H(Y ) {
() chat ché khi khao sat duong hoi quy tuyén tinh
(Y, X, ), Théng tin vé Y do X, dem lai la sir dung dugc va co
H(Y) = 6% thé xay dyng mdi trong quan théng ké giita Y va X

Cudi cung xét trudng hop cac théng tin vé Y do X, mang lai da di mirc do
tin cay doi véi viée khdo sat Y hay chua
H(Y)-1(Y, X, X, X,) H(Y / X)
A (Y ) H (Y )
C6 nghia la cac thong tin vé Y do tap X; mang lai di muc do tin cay doi véi
Y. Trong truong hop nguoc lai can xét dua thém cac chi tiéu khac vao dé
giam do bat dinh H(YY)

> %

> &% , hay:
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I11. Sir dung mé hinh 1y thuyét théng tin danh gia twong quan
trong dy bao nhu cau dién nang

Thu tuc lyra chon bién ngau nhién X; c6 twong quan véi Y tién hanh nhu sau:

-Tinh moi H(Y, X.); goi X, 12 bién ngau nhién c6 H(Y, X;,) > H(Y, X))
-Tinh lién tiép céac luogng théng tin bo sung vé Y do cac X: (i#i,) dem lai
them: 1(Y, X./X:)).

Goi X, la bién ngau nhién ta co:

H(Y, X/ Xi1) =2 H(Y, Xi/Xiy)
Khi d6 chon X, thém va tiép tuc tinh théng tin bo sung:
1Y, Xi/ X1, Xip)

Néu I(Y, X,) 16n hon dung sai ma qua trinh khao sat di chon bién ngiu
nhién X; dé nghién ctru, nhung giira X;va X lai c6 thong ké kha chit ché
thi luzcmg théng tin bo sung (Y, Xk/X) s& rat bé, do do co thé loai boX, vi
da xét roi X;



3.2 Ap dung: Theo thong ké tong tiéu thu dién ning va thu nhap kinh té
quoc dan cua mdt dia phuong duoc trinh bay trong bang 3.2 sau:

Sothittw | Nim | PN tiéu thu (MWh) | Tong thu nhiap KT quéc din (106 d)
1 1959 140 335
2 1960 140 345
3 1961 150 360
4 1962 145 365
5 1963 170 420
6 1964 195 440
7 1965 200 455
8 1966 240 490
9 1967 245 530
10 1968 260 535
11 1969 270 555
12 1970 275 590
13 1971 310 605
14 1972 350 620 !




I11. Sir dung mé hinh 1y thuyét théng tin danh gia twong quan
trong dy bao nhu cau dién nang

Gia thiét ham hoi quy c6 dang: y= ax + b

Dlng PPBPCT giai rataco b = - 93,973 vaa = 0,663.10¢ Ta c6 PT hoi quy
y =-93,973 + 0,663.10%.x

Thay lan lugt cac gia tri X, Va0 X ta duoc gia tri DN y: (cot 3 bang 3-3)

Tinh xac suat xuat hién c4c bién ngau nhién:

1 1
a)=0=1
1 1
=1

Tinh x4c suat co diéu kién p(yi/xi). Ta thay do léch gifta gia tri thuc té
quan sat va gia tri nam trén duong hoi quy la:

e =Yy, -9 ,khie >0thip(y,/x)=1
Tir day c6 thé tinh xac suat c6 diéu kién:

p(Y; / %) :1'|yi:yi|
yi 81




Két qua tinh toan cho trong bang (3-3)

Yi(MWh) | X (10°%) | o \yny | € = Vi = 9 (MWh) Wiy—y.\ o(y, /%)
140 335 128,132 11,868 0,002 0,908
140 345 134,762 5,238 0,038 0,962
150 360 144,707 5,293 0,036 0,964
145 365 148,022 -3,293 0,022 0,978
170 420 184,487 -14,487 0,078 0,922
195 440 197,747 2,747 0,013 0,987
200 455 205,692 7,692 0,037 0,963
240 490 257,417 112,417 0,048 0,952
245 530 260,732 -0,732 0,002 0,998
260 535 273,992 -3,992 0,014 0,996
270 555 297,197 -2,197 0,007 0,993
275 590 307,142 2,858 0,009 0,991
310 605 317,087 32,913 0,103 0,897




I11. Sir dung mé hinh 1y thuyét théng tin danh gia twong quan
trong dy bao nhu cau dién nang

T day tinh duge entropi H(X): (tinh theo logarit co s6 2)
H(X)= —Z p(x;)log p(x,)=log 14 = 3,8165

H(Y)= Zp( )log p(y,)=log14 = 3,8165

Entropi c6 diéu kién:

14 14

H(Y 7 X)==22 p(x)p(yi / x;)log p(y;/x;) ,dop(y, / x;), , =0vép(><i)=%

i=1i=1

néen
H(Y / X) ———[p Yo I x )1og(y, / x,)+p(y, ! %, )log(y, ! x,)+

+ (Yoo / X0 )10 ( Yy, / x14)]:—ﬂ[|0,908log0,908+...+O,897 IogO,897H
~0,0734



I11. Sir dung mé hinh 1y thuyét théng tin danh gia twong quan
trong dy bao nhu cau dién nang

Luong tin twong ho gitta Y va X la
1(Y,X)=H(Y)=H(Y / X)=3,8165-0,0734= 3,7431
Gia thiét dung sai a%=5%, xét twong quan gitta Y va X:

1(Y,X) 3,7431

— =0,98>¢=0,05
H(Y) 3,8165

Sau cung tinh do tin cay cua thong tin Y do x; mang lai:

HY)=1(Y, X, X,,..X,) H(Y/X) 0,0734

H(Y) - H(Y)  3,8165

=0,019 < &% =5%

Picu nay chimg té lugng thong tin Y vé PN tiéu thu do cic quan sét vé thu
nhap Kinh té quoc dan X dang tin cay vi khi biét vé cac so liéu x thi do bat

dinh cia y giam gan hét
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IV. Dw b4o nhu cau dién niing cé xét dén yéu to
mua va song mua
4.1 Pit van dé
M6 hinh du bao c6 xét dén anh hudng cia yéu té6 mia dugc mo ta:
y, =V, +D, +¢ (4-1)

Trong do:
y,. ham du béo tai thoi diém t.
§, - ham hoi quy dic trung cho xu thé co ban cua qué trinh.
D,: thanh phan dao dong theo muia.
o dao dong ngau nhién.

Dao dong D, xac dinh nhd cac so liéu thong ké trong qua khur, 1am cho gia
trj y, thay doi tuan hoan.

Xé&c dinh o, rat phic tap vi cac tac dong ngau nhién bén ngoai do d6
thuong duoc danh gia bang PP xac suat thong ké
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IV. Dw b4o nhu cau dién niing cé xét dén yéu to
mua va song mua
4.2 C4c PP tinh hé s6 mua

Hé s6 mua K: dic trung cho cuong do Tac dong cua thanh phan mua dén s6
hang cta chudi thoi gian.

Thuong duge X4c dinh dua vao so liéu thong ké ( thang, quy, nam, ..)

K>1: cac dao dong mua cé anh hudng tich cyc Ién gia tri cua chudi {y;}
lam gid tri cua chudi thoi gian 16n 1én.

K<1: 4nh huong cua dao dong mua s& nguoc lai, lam giam gid tri cia chudi
thoi gian dang Xet.

a-Tinh K theo PP trung binh sé hoc:

Hé s6 mua K dugc tinh nhu sau:

K, =21100%  (4-2)
y
y;: gia tri DN quan sat cta thang thir i
y: gia tri DN trung binh cia cac thang trong mot nam
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IV. Dw b4o nhu cau dién niing cé xét dén yéu to
mua va song mua
4.2 C4c PP tinh hé s6 mua

Hé s6 mua K: dic trung cho cuong do Tac dong cua thanh phan mua dén s6
hang cta chudi thoi gian.

Thuong duge X4c dinh dua vao so liéu thong ké ( thang, quy, nam, ..)

K>1: cac dao dong mua cé anh hudng tich cyc Ién gia tri cua chudi {y;}
lam gid tri cua chudi thoi gian 16n 1én.

K<1: 4nh huong cua dao dong mua s& nguoc lai, lam giam gid tri cia chudi
thoi gian dang Xet.

a-Tinh K theo PP trung binh sé hoc:

Hé s6 mua K dugc tinh nhu sau:

K, =21100%  (4-2)

1
y;: gid tri DN quan sat cta thg/ng thir |
y . gia tri DN trung binh cuaa cac thang trong mot nam

V="(Y.i Yo+t Y,) (4-3) .



IV. Dw b4o nhu cau dién niing cé xét dén yéu to
mua va song mua
4.2 C4c PP tinh hé s6 mua

Néutinhtheo quy taco: K, =21100%  (4-4) V6ii=l, Il Il Vi
y
. _ 1
Va y:Z(yl Yo+t Yt yVI) (4'5)

Téng quét, néu cO n quan sét thi: i
ittty 2%

y = - = ‘=1n (4-6)
Vi du: BN tiéu thu trong thang cua mot nam & mdt Xi nghié€p duoc ghi

trong bang
Thang | 1| 2 | 3| 4|5 |6 | 7|8 | 9|10 11|12
DN (MWh) |4,3|45(51|60|71|65|63|75|71]|62] 45| 4.2

Gia tri BN trung binh thang
2. 69,3 _

y =1 5,8
y 12 12 88




IV. Dw b4o nhu cau dién niing cé xét dén yéu to
mua va song mua
4.2 C4c PP tinh hé s6 mua

Hé s6 mla d6i véi thang giéng K, = é 100% =£ 100%=74%
y ,
Hé s6 mua d6i véi thang hai K, = é 100% _45 100%=77,6%
y ,
Két qua tinh hé sé6 muia duoc cho trong bang
Thang H¢é s6 mua % Thang Hé s6 mua %
1 47 7 109
2 77,6 8 129
3 88 9 122
4 103 10 107
5 122 11 78
6 112 12 72
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IV. Dw b4o nhu cau dién niing cé xét dén yéu to
mua va song mua
4.2 Céc PP tinh hé¢ s6 mua vyl YL

2

o ‘ i Y2 - Y
Néu so liéu BN quan sat la nhiéu nam
yi Y2 - Yo
Trongdd VY:.Yz .Y, la DN quan sat cuathang 1, 2, .. ., 12 & nim thir m
thi hé s0 mua doi voi tirng thang dugc xXac dinh nhu sau

K=Z00%  (4-7)

1
y, :gia tri TB cua tung thang sau nam m J =HZYiK (4-8)

Y. :gia tri TB chung cua thang sau ndm m i=1—12 y, (4-9)
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Vi du: DN tiéu thu cia mot Xi nghiép quan sat trong 3 nam nhu sau:

Dién nang tiéu thu tirng nim (MWh) Hé s_f') mua
Thang — — 1 (V. ;Y. )x100%
1971 1972 1973 | Giatri TB 3 nam dau !

(1) (2) (3) (4) (5) (6)

1 4.4 4,2 4,3 4,3 77

2 4,3 4,1 4,5 4,3 77

3 4,5 4,2 5,1 4,6 82

4 6,2 5,4 6,0 5,9 105

5 7,0 6,8 7,1 7,0 125

6 6,0 6,3 6,5 6,3 116

7 6,3 6,6 6,3 6,2 101

8 7,7 7,0 7,5 7,4 132

9 7,6 7,2 7,1 7,3 130

10 6,0 5,9 6,2 6,0 107

11 4.4 43 45 4.4 79

12 4,3 4,1 4,2 4,2 75
GTTB 5,7 5,4 5,8 Y=5,6 100 o1




IV. Dw b4o nhu cau dién niing cé xét dén yéu to
mua va song mua
4.2 C4c PP tinh hé s6 mua
Ttr s6 liéu BN tiéu thu cua thang trong 3 nam, ta tinh gia triTB ting thang

Thang giéng 71=4’4+4é2+4’3=4,3

j o AAraledS

3

Két qua ghi trong cot (5)

Thang hal

Hé s6 mua doi voi cac thang

Thang giéng K, 2—3100% =T1%
Thang hai K, =53 10006 <7708 Két qua ghi trong cot (6)

Thang ba K, %100% — 82%
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IV. Du bao nhu cau dién nang co6 xét dén yéu to
mua va song mua

4.2 C4c PP tinh hé s6 mua
Tinh hé s6 mia theo PP trung binh truot
Ta phai xac dinh budc truot S.
N¢éu so liéu quan sat l1a 4 quy —S=2m=4 hay m=2. Néu so liéu quan sat la
12 thang trong mot nam thi S=2m=12 hay m=6. Nhu vay gid tri trung binh
chinh duoc tinh nhu sau:

, o 11 & 1
P&i v6i bude trugt S=12  Jne =75| 5 Vi + 2 Vi +5 Viore
12|27 & 2

o " 111 3 1
Bél V(,)’l bll’(,)’c tI‘U.’O’t 8:4 yi+2 — Z|:§ yi + Z yi+k +E yi+4:|
k=1

B ) i 1 1 2m-1 1
Tong quat Yiim=7|57 YT E l, Yiek T35 Yicom
4|2 =) 2

Trong do
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IV. Dy bao nhu cau dién nang co xét dén yéu t0
mua va song mua
4.2 C4c PP tinh hé s6 mua
Yiom :gid tri trung binh chinh tdm hang tha i+m
yi: gia tri dién nang quan sat hang thir i
Y... . Qiatri dién nang quan sat hang thir i+k
Yi-am: gid tri dién ndng quan sat hang thir i+2m

Sau d6 xac dinh hé sé6 mua ting thang (quy) cia tirmg nam

K. =Jism 1000%

I+m

yi+m

Cudi cling lay gia tri trung binh s6 hoc cac hé s6 mua ctia mot thang (quy)
trong nhieu nam ta duoc hé s6 mua dac trung cho tirng thang (quy)
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