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NGHIEN CUU THONG KE BONG THAI DAN SO VIET NAM
THO' KY 1878 -2003 QUA 150 MO HINH XU THE

VU HOAI CHUONG

Vién Cong nghé Thong tin, Vién KH& CN Viét Nam

Abstract. This article presents the computation and sorting results of 150 trend-function using
Vietnam population’s data from 1878 up to 2003. The suprised fact that the well-known functions in
demography such as exponent function, logistic function and Gompertz function do not approximated
the Vietnam population’s changes appropriately. A question raised: can a trend-functions be found,
which is suitable for description of several countries, or regions population? The results of correlation

analysis at the end of the article give the hope of a positive answer.

Tém tAt. Bai bdo trinh bay két qud tinh todn va xép hang 150 ham xu thé theo dir liéu dan s
Viét Nam tir nam 1878 dén nam 2003. Diéu bat ngd 13 cdc hAm quen thudce trong nhan khau hoc
nhu ham m, ham logistic, haAm Gompertz lai khong xap xi tot bién dong dan s6 nuéc ta, ma can
dén céc dang ham khéc. Cau héi dugc dit ra 1a: ¢6 thé tim duoc cdc ham xu thé chung, thich hop
v6i dan s6 nhiéu nudce, nhieu khu vue trén thé gisi hay khong? Két qud phan tich twong quan &

cudi bai cho phép hy vong rang cau tra 1oi 13 cé.

1. MO PAU

Chuing toi nghién citu cac mé hinh xu thé trén s6 lieu dan s6 Viet Nam thoi ky 1878-2003
nham tim ra nhitng ham xu thé thich hop nhat vi trén co s& dé deé:

- Hiéu chinh céc s6 liéu da cé nhung chwa dang tin cay.

- Uéc luwong céc s6 liéu chua biét.

- Du béo trong tuwong lai.

Tan dung céc wu thé cia mdy tinh dién tir, cia phwong phip hoi quy theo trong sé va
phwong phap hiéu chinh bang tham do ngau nhién, ching t6i da tinh todn theo 150 ham xu
thé khic nhau va xép hang theo thit tw gidm dan @6 sai tiéu chudn cia wéc hrong (SEE =
Standard Error of Estimate), cing titc la thi tw cia sai sé binh phuwong trung binh (MSE
= Mean Square Error), vi MSE = (SEE)?. Muén tinh céc dai lwong nay, ta 1dy téng binh
phuong sat s6 (SSE = Sum of Squares Error) chia cho bac tu do ([14]):

MSE = SSE/(n — k) = > (Y; = Z)?/(n — k)
i=1
r6i tinh SEE = +/MSE, trong dé Y; la gid tri quan sat, Z; la gia tri wéc lwong, n 1 s6 quan
sat va k 13 s6 tham s6 can wéc lwong.
Phan tiép theo ciia bai bdo trinh bay cdc két qua hiéu chinh theo 3 ham xu thé thich hop
nhat va wéce lwong dan s6 nuwée ta tir ndm 1880 dén nam 2010 theo trung binh cé trong so
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cla 12 ham xu thé dau tién.

Chuing toi cling da tinh 150 ham xu thé trén dir lieu 5 nudc & cic chau luc khac nhau,
trong nhirng thoi ky khac nhau. Céc két qua tinh todn c¢é twong quan khé chit che véi nhau
vA véi dan s6 Vit Nam. Biéu dé chitng té rang dong théi dan s6 cia cdc nuwéc cé nhirng
diém twong dong va do vy c¢é thé tim dwoc cac ham xu thé chung cho céc qué trinh nhan
khau hoc.

2. NGUON 80 LIEU

Céc s6 lieu dan s6 Viet Nam sau nam 1975 dwoc ldy tir tai liéu chinh thitc cia Téng cuc
Théng ke ([22]).

S6 lieu dan s6 Viet Nam trong nhirng nam thuéc Phap va nhirng nam chién tranh ¢é nhiéu
cho khong thong nhat gitra cdc tai lieu cia Viet Nam ([21]), cia Phéap ([4,5,7]), cda Lién X6
ct ([25]), cia Lién Hiep Quoc ([23]) va cia Hoa Ky ([24]). Khi c6 khdc biét thi ching toi 1ay
gi4 tri trung binh moi nam.

Theo thong 1, dan s6 dwoc tinh vao gitra nam, tirc 1a ngdy 1 thang 7. Vi thé céc thoi
diém diéu tra dan sé cla ta dwoc chuyén déi nhw sau: ngay 1-10-1979 thanh 1979,25; ngay
1-4-1989 thanh 1988,75; nghy 1-4-1999 thanh 1998 75,

Céc s6 lieu ve dan s6 Viet Nam duogce ghi trong céc cot dau cia Bang 5, trong dé ba thoi
diém diéu tra dan s6 néi trén dwoc in dam.

3. CAC DANG HAM XU THE DA CHON

Chiing toi chon céc ham xu thé dang

GG,Y)=FkT):j=1,...6,k=1,.. 25,

trong dé Y ky hiéu dan s6 (nghin ngudi), X ky hiéu nam, T’ 14 khoang thoi gian tinh tir mot

nam goc Xy ndo dé: 7= X — X, (T phai dwong va khdc 1 d€ InT", InInT" ¢6 nghia). Trong
céc tinh toan dudi day X, = 1825.

Nhur vay tong cong ¢ 6.25 = 150 ham xu thé. Do thi cia mot s6 ham co ban cé trong

[6].

Séu ham G(5,Y) la:

G(LY)=Y;G2,Y)=1/Y;G3,Y)=Y%G4,Y)=VY;G(5,Y) =1/VY;G(6,Y) =1InY.

Hai mwoi lam ham F(k,T) dwoc chia lam bon nhém:

a) Sdu ham ¢6 hai tham s6
F(,T)=aT +¢;,F2,T)=a/T + ¢ F(3,T)=aT? +¢; F(4,T) = aNT + ¢;
F(5,T)=a.InT +¢; F(6,T)=a.InlnT +c.

b) Bay ham cé ba tham s6
F(7,T)=a+bT+¢/T; F(8T)=a +bT +cI? F(9,T) = a+b.T + cVT,;
F(10,T)=a+bT +c.InT; F(11,T)=a+b.T +c.Inln T}
F(12,T)=a+b.InT + c.(InT)? F(13,T)=a +b.InInT + c.InT.

¢) Sdu ham dang mu
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F(14,T) = a.exp(b.T) + ¢; F(15,T) = a.exp(b/T) + ¢;
F(16,T) = a.exp(b.T?) + ¢; F(17,T) = a.exp(b.V/T) + ¢;
F(18,T) = a.exp(b.InT) 4+ ¢; F(19,T) = a.exp(b. InInT') + c.

d) Sdu ham da thitc bac hai bé sung (cé bon tham s6)
F(20,T)=a+bT +cT?*+d.T? F(21,T)=a+bT+c.T*+d/T;
F(22,T) = a+bT +eT% +dNT, F(23,T) = a + b.T +c.T% + d.T%?
F24,T)=a+bT +cT?*+d.InT; F(25,T)=a+bT +cT?*+d.InInT.

4. MO TA SO LUQC VE THUAT TOAN TONG QUAT

Céch tinh todn mo6i ham xu thé tuy thudc vao dang cia G(4,Y) va F(k,T), theo cdc ky
thuat cia thong ke ([11,14]), hoi quy phi tuyén ([16]), céc khéi niém veé dwong xu thé ([8,9]),
cong thirc thue nghiém ([10,13]) va ¥ twdng hiéu chinh tham s6 ([19]). Bai nay khong trinh
bay duwoc tat ca cac thudt toan, nhung c¢é thé mé ta cic buéce sau day:

a) Céc tham s6 cia mdi ham xu thé G(j5,Y) = F(k,T), viét tat 13 ham (j, k), dwoc wée
lrong so bo bang phwong phap binh phwong t6i thieu. Trong trwong hop ¢é cdc dang ham
mi F(k,T), (k= 14, ...,19) thi can phai néi suy ([12]) dé cé dwoc cic gid tri trung gian.

b) Khi tinh toén cdc phwong trinh hoi quy véi G(4,Y) = F(k,T),j > 1, ching toi dua
vao cac trong so thich hop, ty 1é nghich véi binh phwong gid tri cia dao ham (xem [1,17]):

2
N 1
- G6Y)
Chang han véi ham G(6,Y) = InY thi
1 1 ?
Wk = = = (yk)Q-
(InY), (1/Y )k

Céc két qua tinh todn cho thay chi nho ding trong s6 nhuw trén (chwa hiéu chinh ngau
nhién) ma sai s6 binh phuong trung binh (MSE) gidm tir 1450,1581 xudng con 1341,5292
(xem cot A va cot B Bang 1), titc 14 khodng 1,08 Tan. Tuy vay khi j = 3 thi trong s6 dem lai
két qua toi hon.

Céc cot 2-3 va 4-5 Bang 2 cho thay 5 ham (4, k) ¢c6 MSE gidm nhiéu nhat (tir 6 dén 21
lan) do trong s6.

¢) Céc phwong trinh hoi quy dwoc dwa veé dang hien Y = G (F(k,T)). Vi du: ham
G(5,Y)=1/VY = F(12,T) = a + b.InT + c.(InT)? duoc dwa vé dang Y = 1/(a +b. InT +
c.(InT)?)2.

Cho céc tham s6 a, b, ¢ dao dong ngau nhién quanh gié tri t6t nhat hién thoi a,,, b, Cm
cla chiing va tinh sai s6 binh phwong trung binh MSE twong trng. Néu MSE gidm thi a, b, ¢
nhan cdc gia tri méi. Qud trinh hiéu chinh cho méi ham gém nhigu vong lap véi cac bién do
ngau nhién. Néu sau khoang 2000 vong lip ma khong thay MSE gidm thi chuyén sang ham
tiép theo.

Hiéu qua cia phwong phap nay rat lém. Sau hiéu chinh ngau nhién, téng MSE gidm tir
1450,1581 (A) xuong 817,8312 (C) hodc tir 1341,5292 (B) xudng 811,8931 (7Z), tic la trung
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binh A/C = 1,77 lan, B/Z = 1,65 lan (xem Bang 1). Pic biét c6 nhiung truong hop MSE
gidm di hang chuc lan, va nhd dé ma ta ¢ duoc thit tu chinh xéc cia cde ham xu thé. Nam
ham (4, k) ¢c6 MSE gidm nhiéu nhat (tir 15 dén 59 lan) sau cdc budc diung trong s6 va hiéu
chinh ngau nhién dwoc ghi trong cic cot 4-9 & Bang 2.

Bdng 1. Céc gia tri TdngMSE/MSE(LS) theo 4 cach tinh khac nhau

Cach tinh A B C V/
Trong s6 khong cé khong cé
Hiéu chinh khong khong cé cé
=1 957 4847 2467114 2450796 | 2450771
]j=2 298,7724 200,h027 63,7395 60,0521
i=3 5442399 650,5277 360,3813 | 359,1255
j=41 94,1337 90,4907 69,1625 69,0483
i=5 1377767 92,1060 12,0591 | 41,3468
j=26 117,4508 61,1907 37,4092 37,2434
Tong 14501581 | 13415292 | 817.8312 | 811,8931
Mtc do | A/B = 1,081
gidm MSE | A/C = 1,773 | B/Z =1,652 | C/Z = 1,007
AJ7 = 1,786

Bdng 2. Céc ham c6 MSE gidm nhiéu nhat

Thtt | Ham | Ty 1é | Ham | Ty lé | Ham | Ty 16 | Ham | Ty lé
tw | Gk | A/B | Gk | A/C| Gk | B/Z | (k) | AJZ
L | (27) | 21,46 | (3,15) | 58,72 | (3,19) | 20,34 | (3,15) | 58,90
2 [ (L,15) | 6,93 | (2,7) | 2873 | (3.15) | 17,12 | (2,7) | 28,73
3| (58) | 6,87 | (2,18) [ 16,24 | (2.25) | 16,39 | (2,25) | 16,39
4 (2,18)
(2,19)

6.15) | 6,17 | (2,19) | 16,12 16,19 | (2,18) | 16,24

5 1 (3.18) | 5,69 | (1,15) | 14,99 16,05 | (2,19) | 16,19
Chi | do trong s6 | do hiéu chinh | do hiéu chinh | do trong s6 va
thich tr A tir B do hiéu chinh

d) Bé do dwgc hiéu qua cia cic bude néi trén, ta tinh hé sé bién thien % gitra cc cich
tinh A, B,C, Z bang cong thitc 100.s/P, trong d6 P 1a tri s6 trung binh ctia 4 cich tinh:
P=(Za+Zp+Zc+ Zz)/4;

s 1a do lech chuan twong ing, tikc la cin cia phuwong sai mau:

s = (25 + 7% + 74+ 73) /4 — P2

Hé s6 bién thién 16n ching td cdc cach tinh A, B, C, Z ¢é két qud rat khdc biét nhau,
cling ¢6 nghia 1a hiéu chinh rat hiru hiéu. Khi ca 4 cach tinh déu cho két cuc hoan toan nhw
nhau thi hé s6 bién thién bang 0.

Trong Bang 3, ham (3, 19) 14 mot treong hop dic biét. Khi dung trong s6, MSE khong
nhting khong gidm ma con tiang lén gan 13 lan (B/A = 12,7 hay 1a A/B = 0,08). Nhung
qud trinh hiéu chinh ngau nhién sau dé da giam MSE dwgc B/Z = 20, 34 lan, cho nén két
cuc MSE van gidm dwoc A/Z = 1,61 Tan so véi lic khéi dau va do dé xép thir 80/150.
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Bdng 3. Céac ham c6 do bién thién 16n nhat

Tht | Ham Hé so Tyleva | Tyleva | Tyleva | Ty lé va
tuw | (jk) | bién thién | thi tw thit tw thit tw thit tu
A/B A/C B/7Z AJ7
T | 27) | 8756 | 21,46 (1) | 28,73 (2) | 1,34 (61) | 28,73 (2)
2 [ (315) | 79,72 | 3.44 (13) | 58,72 (1) | 17.12 (2) | 58,90 (1)
3 [ (3,19) | 76,31 | 0,08 (150) | 1,61 (76) | 20,34 (1) | 1,61 (80)
4| (1,15) | 6489 | 693 (2) | 1499 (5) | 2,16 (40) | 14,99 (7)
5 1 (318) | 6253 | 569 (5) | 13,38 (7) | 2,80 (30) | 15,91 (6)

Béang 4 cho thay thit tur sap xép theo Do sai tiéu chuan cia wéc lwong (SEE) tang dan

(theo céach tinh chinh xdc nhat 1a 7).

Pa thitc bac hai Y = a + 6T + ¢T? (j = 1,k = 8) dwoc chon lam chuan vi tinh todn don
gian va c¢6 MSE( g), SEE(1 gy bat bién déi véi ndm géc Xy Ham nay xép hang thit 47 va
dwoc in dam. Cot 2 clia bang ghi SEE; 1, tikc 1a can béac 2 cla MSE; 5. Cot 3 ghi cic gia
tri cia hé s6 x4c dinh R?. Cot 4 ghi ty 1é gitra MSE(; ) va MSE(; g clia da thitc bac 2. Day
13 mot s6 do twong ddi, cé the diing d€ so sanh cic bo dir lieu khac nhau. Cot 5 ghi hé s6 bién
thién % gitra céc cdch tinh A, B, C, Z. Mot s6 ham dang (1, k) tiec 12 G(1,Y) =Y = F(k,T)
c6 hé s6 bién thién bang 0 bdi vi ¢é trong s6 w = 1 va khong thé hiéu chinh dwoc. Hai cot

cudi cling cia Bang 4 13 céc gid tri j va k tuwong tng.

5. KET QUA TINH TOAN VA THU TU CAC HAM

Bdng 4. Két qua tinh todn va xép hang cdc ham xu thé theo SEE

~ . N ™ z
(Do sai tiéu chuan cia wéce lwong)

Thit tw SEE(; x) Hé so Ty le Hé so il k
— /MSE,; | xdc dinh R? | MSE;;)/MSE g | bién thién
1 757205 0.09833 0,1990 3508 |5 20
2 791,484 0,99872 0,2185 56,21 2125
3 821,808 0,99862 0,2344 29,03 2120
4 828,43h 0,99860 0,2382 39,52 2123
5) 833,404 0,99858 0,2411 50,45 2|22
6 861,225 0,99849 0,2575 5h,24 2|24
7 921,250 0,99827 0,2946 39,06 5|23
8 951,138 0,99816 0,3140 56,41 2121
9 1062,481 0,99770 0,3919 79,72 3115
10 1090,543 0,99758 0,4128 20,86 6| 20
11 1098,922 0,99754 0,4192 38,81 5| 22
12 1132,562 0,99739 0,4453 17,32 21 8
13 1201,567 0,99706 0,5012 44,277 5121
14 1236,376 0,99688 0,5306 64,89 1115
15 1258,253 0,99677 0,5496 0,00 1121
16 1280,348 0,99666 0,5691 10,52 1119
17 1281,200 0,99665 0,5698 22,43 6 | 23
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Thir tw | SEE(; Hé s6 Ty 1& Hé s6 jlk
= /MSE; ;. | xéc dinh R* | MSE; 5y /MSE( g) | bién thién
18 1289,725 0,99661 0,5774 0,00 1] 25
19 1301,957 0,99654 0,5884 1,38 3120
20 1303,154 0,99654 0,5895 0,00 1|24
21 1303,827 0,99653 0,5901 3412 [ 5|24
22 1328,685 0,99640 0,6128 0,00 1|22
23 1383,314 0,99610 0,6643 0,00 1|23
24 1407,907 0,99596 0,6881 62,53 | 3|18
25 1440,807 0,99577 0,7206 2027 | 6| 22
26 1447 544 0,99573 0,7274 584|420
27 1455,110 0,99568 0,7350 1953 | 4|15
28 1465,743 0,99562 0,7458 0,00 1|20
29 1465,867 0,99562 0,7459 3254 | 216
30 1469,552 0,99560 0,7497 3142|525
31 1476,566 0,99556 0,7568 23,04 | 6|25
32 1478,392 0,99554 0,7587 1311 |29
33 1484,580 0,99551 0,7651 2120 | 6|24
34 1551,194 0,99509 0,8353 464 | 423
35 1558,162 0,99505 0,8428 22,13 | 6|21
36 1565,124 0,99501 0,8503 0,16 419
37 1607,104 0,99473 0,8966 5,22 4124
38 1610,784 0,99471 0,9007 0,56 4110
39 1622,387 0,99463 0,9137 27,03 | 5|16
40 1622,709 0,99463 0,9141 1144 | 2|10
41 1626,758 0,99461 0,9186 5,26 4125
42 1639,802 0,99452 0,9334 5,29 421
43 1650,475 0,99445 0,9456 3,36 4] 22
44 1655,760 0,99441 0,9517 0,93 4|11
45 1656,810 0,99440 0,9529 3740 | 118
46 1659,474 0,99439 0,9560 2629 | 3|17
47 1697,270 | 0,99413 1,0000 0,00 [1]8
48 1706,907 0,99406 1,0114 9,46 2 11
49 1710,952 0,99403 1,0162 1,76 41 8
50 1717434 0,99399 1,0239 51,60 |58
51 1768,380 0,99362 1,0855 52,93 | 6|15
52 1773,282 0,99359 1,0916 1725 | 3|22
53 1776,540 0,99357 1,0956 1571 | 4|19
54 1788583 0,99348 1,1105 0,60 6|13
55 1793,149 0,99345 1,1162 1822 | 6|16
56 1810,949 0,99331 1,1384 8,72 3123
57 1842,192 0,99308 1,1781 1452 | 4|18
58 1844,101 0,99307 1,1805 2,22 417
59 1849,789 0,99302 1,1878 2,03 6 | 12
60 1858,173 0,99296 1,1986 1127 | 1|17

89
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Thir twr | SEE(; Hé s6 Ty 1& Hé s6 il k
= /MSE; & | xéc dinh R? | MSE(; 5y /MSE(; g) | bién thién
61 1913,307 0,99254 1,2708 964 [2]12
62 1927,301 0,99243 1,2894 1908 3|14
63 1929,128 0,99241 1,2919 8756 | 2| 7
64 1962,738 0,99215 1,3373 11,86 |2 13
65 1968,430 0,99210 1,3450 1211 4] 16
66 1975,439 0,99204 1,3546 21,46 |3 |21
67 1975,905 0,99204 1,3553 16,83 4|17
68 1978,346 0,99202 1,3586 279 | 4] 12
69 1988,847 0,99194 1,3731 3,83 6| 7
70 1993,932 0,99190 1,3801 53,04 214
71 2003,537 0,99182 1,3935 4438 |51 9
72 2015,087 0,99172 1,4096 2451 | 6|19
73 2016,393 0,99171 14114 3,13 1|14
74 2019,551 0,99169 14158 7,13 6|11
75 2027,225 0,99162 1,4266 8,38 6| 10
76 2027,319 0,99162 1,4267 40,19 |5 |14
77 2031,612 0,99159 14328 8,53 6|1
78 2038,880 0,99153 1,4431 1092 (6] 9
79 2042,549 0,99149 1,4482 1770 [ 4|14
80 2045,172 0,99147 1,4520 1800 |6 8
81 2045,914 0,99147 1,4530 26,07 |6 [ 18
82 2048,342 0,99144 14572 28,03 | 6|14
83 2082,456 0,99116 1,5054 28,57 | 6|17
84 2097,742 0,99103 1,5276 41,68 |5 |10
85 2126,781 0,99078 1,5702 039 |43
86 2134,712 0,99071 1,5819 7,72 1|16
87 2143,954 0,99063 1,5956 13,19 [ 3|24
88 2147,056 0,99060 1,6002 3988 |5 |11
89 2150,165 0,99058 1,6049 1461|325
90 2152,647 0,99055 1,6086 3311 | 5|15
91 2160,160 0,99049 1,6198 4290 [ 5|17
92 2198,750 0,99014 1,6782 3141 | 5] 12
93 2218,963 0,98996 1,7092 3,71 4|13
94 2221,419 0,98994 1,7130 58,12 | 2|17
95 2222,327 0,98993 1,7144 2723 | 5|13
96 2226,023 0,98990 1,7201 2364 | 6| 4
97 2243,216 0,98974 1,7468 4188 |5 |18
98 2248,361 0,98969 1,7548 41,96 |5 |19
99 2275,383 0,98945 1,7972 0,02 5| 6
100 2306,955 0,98915 1,8475 3560 |57
101 2313,004 0,98909 1,8572 9,42 5| 2
102 2356,857 0,98868 1,9283 0,48 5|5
103 2375,677 0,98849 1,9592 60,20 | 2] 18
104 2394,370 0,98831 1,9901 1754 | 316
105 2435,369 0,98791 2,0589 60,08 |2]19
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Thir twr | SEE(; Hé s6 Ty 1& Hé s6 il k
— /MSE,% | xéc dinh B? | MSE; 4)/MSE( 5 | bién thien
106 2527,880 0,98697 2,2183 53,92 2|15
107 2596,629 0,98625 2,3406 3,88 6| 3
108 2648,492 0,98570 2,4350 0,00 119
109 2657,404 0,98560 24514 33,65 6|5
110 2718,942 0,98493 2,5662 0,22 5| 4
111 2832,122 0,98365 2,7843 5,36 212
112 2874,620 0,98315 2,8685 36,55 6| 6
113 3042,785 0,98113 3,2140 0,00 1] 10
114 3233,737 0,97868 3,6300 4,67 51 1
115 3249137 0,97848 3,6647 0,00 1] 11
116 3450,620 0,97573 41333 2,87 411
117 3585,842 0,97379 4.,4636 4,98 216
118 3767,154 0,97107 4.9263 4268 6| 2
119 3808,233 0,97044 5,0344 14,99 215
120 3841,643 0,96991 5,1231 0,00 117
121 4103,070 0,96568 5,8441 0,00 1] 12
122 4103,775 0,96567 5,8461 6,06 41 4
123 4398,122 0,96056 6,7148 21,45 21 4
124 44°77,166 0,95914 6,9583 5,h1 51 3
125 4569,987 0,95742 7,2498 0,00 1] 13
126 4685,830 0,95524 7,6220 10,09 415
127 4857,050 0,95191 8,1892 0,00 1] 3
128 4985,464 0,94933 8,6280 76,31 3119
129 5019,305 0,04864 8 7455 215 | 2] 1
130 5045,713 0,94810 8,8378 10,68 41 6
131 5200,809 0,94486 9,3894 18,14 318
132 6282,661 0,91953 13,7020 26,76 213
133 6895,024 0,90308 16,5033 10,94 319
134 74477383 0,88693 19,2533 8,27 3110
135 7501,157 0,88529 19,5324 0,00 1] 1
136 7714183 0,87869 20,6575 5,46 41 2
137 | 7730324 0,87818 20 7441 701|311
138 8243,034 0,86148 23,5870 0,14 313
139 8265,987 0,86071 23,7185 5,18 3|7
140 8525,551 0,85183 23,2315 4,75 3112
141 8750,064 0,84392 26,5779 4,31 3113
142 7999,076 0,83491 28 1121 000 |14
143 9165,314 0,82875 29,1604 3,04 311
144 9601,048 0,81208 31,9989 5,h1 3| 4
145 10035,942 0,79467 34,9635 8,25 315
146 | 10211728 |  0,78742 36,1990 950 |3 6
147 10596,318 0,77110 38,9770 0,00 115
148 10798,917 0,76227 40,4817 14,48 31 2
149 11305,347 0,73945 44,3686 0,00 116
150 13932,541 0,60428 67,6843 0,00 1] 2
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12 ham xu thé thich hop nhat ddi véi dan s6 nuéce ta trong 125 nam qua, dwéi dang hién
la:

1

2

3

=1/(a+b.T +c.T?*+ d.T3)?
=1/(a+bT+cT?+d.InInT)
1/ a+bT+cT?+d.T?)
at+b.T+eT? 4 d.T3/2)

(
2.25): (
(
(
(a+bT+ T2+ dT)
(
(
(

) (5,20)
) (2,25)
) (2,20):
4) Ham (2,23):
5) Ham (2,22):
6) Ham (2,24) 1/a+bT+cT2+d1nT)
) (5,23): Y = 1/(a+b.T + T2 + d.T3/%)?
8) Ham (2.21): Y = 1/(a+b.T +cT?+d/T)
9) Ham (3,15): a.exp(b/T) + ¢
10) Ham (6,20): Y = exp(a + b.T + ¢.T? + d.T?)
11) Ham (5,22): Y = 1/(a + b.T + ¢.T? + d./T)?

12) Ham (2,8): Y = 1/(a+ b.T + c.T?)

Nhirng ham xu thé thich hop nhat phan 16n 1a nhiing dang ham méi la, chwa tirng dwoc
nhac dén trong cic tai lieu vé nhan khau hoc ([2,3, 15,18, 20, 25-28]). Céc ham quen thuoc
doi véi cde nha dan s6 hoc lai dimg & vi tri kha thap:
e Ham da thic bac 2 (j = 1,k = 8) xép thit 47; ham da thitc bac 3 (j = 1,k = 20) xép thtr
28.
e Ham mu 2 tham s6 (j = 6,k = 1) : InY = aT + ¢, titc 12 Y = (). exp(a.T) xép thit 77;
ham mu 3 tham s6 (j = 1,k = 14) : Y = a.exp(b.T) + ¢ x€p thit 73.
e Ham logistic (j =2,k =14) : 1/Y = a.exp(bT) + ¢ xép tht 70.
e Ham Gompertz (j = 6,k = 14) : InY = a.exp(bT) + ¢ xép thir 82.

Két qua tinh toan dwa dén nhan xét so bo sau day: doi véi dan s6 Viet Nam thoi ky

7 5,23):

Ham

<<<<<<<<<
<

1878-2003 khong nén ding cac ham xu thé quen thudc ma can thir nghiém céc ham xu thé
dang m&i.

6. KET QUA HIEU CHINH

Bang 5 trinh bay két qua hiéu chinh theo 3 ham xu thé diu tién cing véi sai s6 % twong
déi cia chiing tai céc gid tri n = 10, 20, 30, Céc sai s6 nhd nhit trong moi dong dwoc in dam.
Qua dé ta thay khong cé ham xu thé nao tot nhat tai tdt ca cdc thoi diém. Vi thé khi noi
suy hodc ngoai suy nén dung dong thoi nhieu ham xu thé.

7. UOC LUQNG VA DU BAO

Dan s6 Vieét Nam tir 1880 dén 2010 duoc wée lwong theo 12 ham xu thé dau tién véi
nhimg trong s6 khac nhau. Trong s6 nay ty lé nghich véi MSE cia moi ham (xem cot 4 Bang
4). Tir nhiéu gid tri wéc lwong cé thé tinh dwgc do phan tén cia ching qua do léch quan
phuong (s) va hé s6 bién sai (s/P). Mit khdc viéc tinh trung binh cdc gid tri wée lwong b
tac dung lam tron mot phan va gidm bét nhitng nhiéu loan cé the.

Béng 6 cho két qua tinh todn tirng thap ky. Cot 3 ghi trung binh c¢é trong s6 (P) cia 12
wée lwong. Cot 4 ghi do lech quan phuwong gitra cac wée lwong dé va ¢ot 5 ghi hé s6 bién
sai. Ba cot cudi cing ghi dan s6 thuc t€ (néu ¢é) va céc sai s6 twong ing. Phan 16n cdc sai
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s6 nay déu cé gia tri tuyet ddi nhé hon do léch quan phwong, chi trir hai truomg hop ngoai
lé duoc in dam, twong tng véi cdc nam 1960 va 1980. Cé 1€ trong nhirng nam 1960 nuéc
ta con bi chia cat cho nén tong dan s6 2 mien Bac-Nam khong phai la s6 lieu dang tin cay.
Va nhitng bién dong xa hoi trudc sau nam 1980 cling c6 thé gay nén nhirng nhiéu loan bat
thwong vé dan so.

Bdng 5. Hiéu chinh theo 3 ham xu thé thich hop nhat

Thit tw | Nam Dan s6 Ham (5,20) | Ham (2,25) | Ham (2,20)
thL}‘C té (Y) Z1 Z2 Z3

1 1878 10500,0 122785 12871,6 10556,0
2 1901 13196,2 121954 12598,3 12456,1
3 1906 14097,9 12598,7 13076,6 13087,4
4 1911 14705,8 13152.9 13705,5 13819.9
5| 1913 | 155825 13419.,3 14000,1 141445
6 | 1914 | 143495 13562,5 14156.9 14314,2
7 1921 | 156445 14770,3 154421 15653.8
8 1926 17067,5 15872,0 16580,6 16797,9
9 1930 17491,5 169189 176428 178472
10 1931 17698,4 17206,0 17931,3 18130,4
C278%) | (1,32%) | (2,44%)
11 1934 17501,0 18132,7 18857,0 19034,8
12 1935 18337,0 18464,6 19186,7 19355,7
13 1936 18975,6 18808,9 195274 19687,0
14 1938 19500,0 19535,0 20243,6 203819
15 1939 21066,7 199179 20619.8 20746,4
16 | 1940 | 208687 20314,5 21008,7 21122,8
17 1943 222904 215914 22255,3 223282
18 1944 22571,5 22048,7 22699.0 22757,0
19 1945 22644.0 225222 231577 23200,2
20 1950 25884.,0 25150,3 256928 25650,7
C283%) | (-0,74%) | (- 0,90%)
91 | 1951 | 252795 95731 8 262521 261919
22 1954 267044 27597.8 28045,2 27929,7
23 1955 27282,1 28262,2 28683.,3 28549,3
24 1956 28652,2 28948,7 293428 29190,3
25 1957 295724 29657.9 30024,3 298534
26 1958 30033,2 30390,2 30728,3 30539,4
27 1959 31098,2 31146,4 31455,6 31249.0
28 1960 31130,6 31926,7 322069 31983.0
29 1961 32714.,6 32731,8 329826 32743,2
30 1962 32907,7 33562,1 33783,6 335274
1.99%) | (2.66%) | (1,88 %)
31 1965 35421,7 36208,2 36343,8 36046,3
32 1967 37768,7 38104,8 38186.9 37868,8
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Thit tw | Nam Dan s6 Ham (5,20) | Ham(2,25) | Ham(2,20)
thL}‘C té (Y) Z1 Z2 Z3
33 1968 36594.0 39093.6 39150.8 38825.,0
34 1970 41275.,6 411524 41164,8 408299
35 1971 41913,0 422223 42215,3 41879.,5
36 1974 45715,7 45591,2 45540,6 45218,7
37 1975 47638,0 46765,5 46706,1 46395,0
38 1976 49160,0 47964,4 47899,2 47602,5
39 1977 50413,0 49186,9 49119,1 48840,2
40 1978 51421,0 50431,7 50364,6 50107,1
(1,92%) | C2.05%) | (- 2.56%)
41 1979 524620 51697.6 516344 51402,1
42 1979,25 | 52741,766 52017,2 51955,4 51730,0
43 1980 53722,0 52983.0 52926,7 527234
44 1981 54927.0 54286,0 54239,7 54068,8
45 1982 56170,0 55604,6 55570,8 55435,9
46 1983 57373,0 56936,4 569174 56821,7
47 1984 58653.0 58279,0 58276,4 58222.,6
48 1985 59872.,0 59629.3 596441 59634.,6
49 1986 61109,0 60984,4 61016.,6 61053,1
50 1987 624520 62340,7 62389.3 62472,7
(- 0,18%) | (-0,10%) | (0,03%)
51 1988 63727,0 636944 63757,4 63887.,6
52 1988,75 | 64375,762 64705,7 64777,1 64941,7
53 1989 64774,0 65041,6 65115,4 65291,2
54 1990 660167 66377.0 | 664575 | 666763
35 1991 672424 67698,6 677774 68035,2
56 1992 68450,1 68998.9 69068,4 69359.6
57 1993 69644.5 70273,6 70323,5 70640,4
58 1994 70824.,5 71517.3 71535,3 71868,3
59 1995 71995,5 72724 .4 72696,2 73033,7
60 1996 73156,7 73889,1 73798,5 74126,7
(1,00%) | (0,88%) | (1,33%)
61 1997 74306.,9 75005,5 748342 75137,2
62 1998 75456 3 76067.6 | 757957 | 760555
63 1998,75 | 76323,173 76824.,8 76463,6 76677,7
64 1999 76596,7 77069,2 76675,4 76871,7
65 2000 77635,4 78004,4 774660 77576,8
66 2001 78685,8 78867,0 78160,5 78162,4
67 2002 79727 4 79651,3 78752.,6 78620,7
68 2003 80902,4 80351.,5 79236,7 78945,3
(-0,68%) (-2,06%) (-2,42%)
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Bdng 6. Uéc lwong va du bdo theo 12 ham xu thé dau tien

Dan s6 | Do lech Hé so Dan s6 | Saisd | Saisé %
Thtt tw | Nam | wée quan bién sai | thuc té | tuyét doi | twong
lwong | phwong | (100.s/P) (Y) (Y-P) doi
(P) (s) o
T | 1830 | 106916 | 19001 | 17.77 - - -
2 1890 | 10969,5 | 1316,7 12,00 - - -
3 1900 | 117222 | 9263 7.0 ] ] ]
4 1910 | 12946,9 638,2 4,93 - - -
5 | 1920 | 147378 | 5071 3.44 ] ] ]
6 | 1930 | 172787 | 529.3 306 | 174915 | 2128 192
7 | 1940 | 208374 | 5205 250 | 208687 | 313 0,15
8 1950 | 25760,6 4447 1,73 2h884.,0 1174 0,45
9 [ 1960 | 324768 | 427.0 131 | 311306 | -1346,2 | 432
10 | 1970 | 414474 | 4010 097 | 412756 | -1718 | -042
11 1980 | 52898.0 238.3 0,45 53722,0 824.0 1,53
12| 1990 | 660500 | 4727 0,72 | 66016,7 | -333 20,05
13 2000 | 77880,5 367,2 0,47 77635,4 -245,1 -0,32
14 | 2010 | 833694 | 40348 | 484 - - -

8. KHA NANG UUNG DUNG CAC HAM XU THE MOT
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Cau hdi dwoc dit ra 13 cdc him xu thé xap xi tot nhat bién dong dan s6 Viét Nam c6

thich hop véi dan s6 cdc nuée khac, cdc khu vire khéac trén thé giéi hay khong?

DPé c¢6 the két luan ve mitc do phé dung cia céc dang ham xu thé méi ching t6i da tinh

todn thém 2 lan trén dan s6 Viét Nam (véi cdc nam goe X, khdc) va dir liéu dan s6 cia 5

nuwée thude 5 chau lue khdc nhau: Australia (chau Pai Dwong), Ba Lan (chau Au), Brazil
(chau M¥), Jordan (chau A) va Senegal (chau Phi).

Bdng 7. Théng tin vé cdc bo dit liéu ding dé so sanh

S§ [ Nam | Dansé | Matdo | 1316 %
Ky | Tén nuéc Thoi ky dir | goc | nam 2003 | dan so tang
hiéu lieu | X, (trieu (nguoi/ | dan s6
N ngudoi) km?)
1 Viet Nam 1878-2003 68 | 1800
2 Viét Nam | 1878-2003 | 68 | 1825 80,9 243,37 1,3
3 Viet Nam 1878-2003 68 | 1851
4 Australia 1851-2003 69 | 1825 19,9 2,56 1,0
5) Ba Lan 1850-2003 65 | 1825 38,6 119,3 -0,1
6 Brazil 1850-2003 69 | 1825 176.5 20,62 1,2
7 Jordan 1950-2003 58 | 1915 5,5 61,79 2.8
8 Senegal 1950-2003 58 | 1922 11,0 55,83 2,5

Dan cur cdc nuée nay néi cac thir tiéng khac nhau (Anh, Ba Lan, Bo Pao Nha, A Rap,

Phép), theo cdc ton gido khac nhau (Anh gido, Thién chia gido, Hoi gido), cé quy mo dan
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s6, mat do dan s6 va ty 1é ting dan s6 rdat khac biét ([5]). Su da dang nay bao ddm cho tinh
tong quat va tinh khach quan cia viéc khao sit cdc ham xu thé (Bang 7). S6 lieu dan s
dugc lay tir cac tai lieu ([5, 23, 24, 25]).

Bang 8 va Bang 9 ghi cdc hé s6 twong quan Pearson va hé so twong quan hang Spearman
gitra cdc gid tri SSE(; 1y twong ting ctia 8 bo dir liéu néi trén (n = 150). Céc gid tri 16n nhat
va nhé nhat trong moi bang dwoc in dam.

Bdng 8. Heé s6 twong quan Pearson gitra cdc gid tri SEE(; k)

1 2 3 4 ) 6 7
0,9691
0,9429 | 0,9849
0,9288 | 0,9591 | 0,9518
0,6644 | 0,7028 | 0,7199 | 0,7725
0,8298 | 0,8756 | 0,9143 | 0,8599 | 0,7621
0,7852 | 0,8021 | 0,7787 | 0,8297 | 0,7023 | 0,6457
0,8590 | 0,8887 | 0,8842 | 0,8722 | 0,6901 | 0,7542 | 0,9419

CO|~I| | U | W| 0| D

Bdng 9. Hé s6 twong quan hang Spearman gitra cac gia tri SEE(7, k)

1 2 3 1 5 6 7
0,9464
0,9182 | 0,9624
0,7446 | 0,7631 | 0,6940
0,5984 | 0,6414 | 0,5892 | 0,6150
0,8252 | 0,8396 | 0,8209 | 0,7798 | 0,4%63
0,7417 | 0,7372 | 0,7050 | 0,7936 | 0,6990 | 0,7831
0,6099 | 0,6097 | 0,5873 | 0,5297 | 0,3151 | 0,7083 | 0,5569

ooﬂcncnqxwng

bé kiém dinh ¥ nghia cia cdc hé s6 twong quan, trong ca hai truomg hop ngudi ta deu

-2
=174/ i v4i (n—2) bac tu do.
1—r2 o

C6 s khdc biét & cho: phép thit 1a hai phia déi véi R va mot phia déi véi Ry, ([1, 14]).

Ta chi can kiém dinh véi hai gid tri nhé nhat: r = 0,6457 trong Bang 8 va r, = 0,3151
trong Bang 9. Pau tién ching toi ddt mic ¥ nghia 0,05 véi bac tu do (n —2) = 148. Gid tri
t&i han twong ing hai phia 1a 1,9763 va mot phia la 1,6552.

Véir — 0,6457 thi £,— 10,2862 > 1,9763: v&i rj, — 0,3151 thi fo— 4,0393 > 1.6552. Nhu
vay gia thiét “hé s6 twong quan = 0”7 bi bic bo.

dung phép thir

Ngay cd gia tri t&i han 16n nhat cia t trong bang s6 (véi bac tu do 148) 1a 3,3581, twong
rng v&i mitc ¥ nghia 0,001 (hai phia) va 0,0005 (mot phia) cing nhé hon hai tri s6 tinh toan
1 va to néi trén. C6 thé thay rang su twong quan gitra 8 bo dir lieu déu cé ¥ nghia, va do dé
¢6 hy vong tim duoc cédc ham xu thé chung cho nhiéu nuéc, nhiéu khu vue khac nhau. 6
ciing chinh 1a huéng nghién ctru sé duoc tiép tuc sau nay.
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