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dan sé va dw bao bién dong dan sé trén dia ban tinh Tay Ninh” 1a do t6i nghién
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Loi dau tién, hoc vién xin bay to 1ong biét on sau sic dén Thay PGS.TS Vii
Pirc Lung, ngudi da truc tiép dinh hudng va hudng dan tan tinh hoc vién trong sut
qua trinh hoan thanh luan van. Nhitng kinh nghiém cua Thay la tién dé dé gitp hoc
vién mo rong kién thirc va hoan thanh luan vian tét nghiép.

Dic biét, hoc vién bay té long biét on t6i cac Thay C6 trong Hoc vién Cong
Nghé Buu Chinh Vién Théng co s Tp. Hb Chi Minh. Cac Thay C6 di day bao va
lubn tao diéu kién tét nhat cho hoc vién trong sudt qué trinh tham gia 16p cao hoc.

Xin tran trong cam on c4c anh/chi can bé & Chi cuc dan sé tinh Tay Ninh, da
hé tro trong viéc lay yéu cau, cung cap so liéu can thiét va cac kinh nghiém trong
cong tac quan ly dan s trén dia ban tinh Tay Ninh. Cam on cac ban dong nghiép co
quan, di tao diéu kién vé thoi gian va quan tAm dong vién tinh than trong thoi gian
hoc vién di hoc va hoan thanh luan van.

Cubi cuing, Xin cam on gia dinh va ban bé da ludn bén toi, ¢d vii va dong vién

t6i trong suét qué trinh hoan thanh luan van nay.

Tp. H6 Chi Minh, ngay 12 thang 07 nam 2022
Hoc vién thuc hién luan van

Huynh Tuan Kiét
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MO PAU

Tay Ninh 1a mét tinh thudc ving Déng Nam Bo, nam & vi tri cau ndi giia
Thanh phé H6 Chi Minh va tha d6 Phnom Pénh, virong quéc Campuchia va 1a mot
trong nhitng tinh nam trong ving kinh té trong diém phia Nam [16]. Nhiéu nim
qua, Tay Ninh cung véi ca nuée ludn quan tim dén chuong trinh quan 1y Dan sb-ké
hoach héa gia dinh, cham soc strc khoe sinh san nhan dan, quan 1y bién dong dan sb
véi muc tiéu diéu chinh ti 18 sinh, nang cao chét lugng cude séng, tang tudi tho
ngudi dan, ndm bat dugc tinh hinh chuyén di hay chuyén dén cta ngudi dan. Tuy
nhién, qua thoi gian, dan sd c6 nhiing thay d6i va c6 nhiéu han ché nhu: mirc sinh
giita cac dia ban chénh 1éch, mét can bang gi6i tinh, nguoi co didu kién chiam soc va
nuodi dudng con con sinh nhiéu, anh hudng dén chat luong cudc sdng, chi sé phat
trién con nguoi (HDI) con thap, ty 1& tir vong con cao, tudi tho binh quan ting
truong nhung van con thap...diéu nay 1am anh huong dén cong tac quan 1y dan sb,
dong thoi anh hudng dén tinh hinh phat trién kinh té xa hoi cia tinh. Vi vay, ngay
nay cong tac quan Iy va du béo dan s ludn ludn c6 ¥ nghia quan trong.

Hién nay, viéc trng dung Cong nghé thong tin (CNTT) trong qua trinh quan
Iy dan sb gitp cho vi¢c nhdp va cdp nhat dir li€éu dugc nhanh va chinh xac hon.
Gitp cho can bd dan sd c6 thé thao tac, quan 1y va tong hop bao cdo duoc dé dang
va nhanh chéng. Nho vay cong tac quan 1y dan sb trén dia ban tinh Tay Ninh cang
chat ché. Déng thot, nang cao tng dung CNTT vao viéc dy bdo xu thé bién dong
dan sb gitp ich trong viéc xay dung chéat lugng, phuc vu kip thoi nhu cau cung cap
thong tin cho nganh Dan s6-ké hoach hoa gia dinh va cac ban, nganh, doan thé
khac. Piéu nay gitip cho cac cap, nganh, dia phwong, don vi danh gia, dy bao tinh
hinh, hoach dinh chinh sach chién luoc vé Dan sé theo ting giai doan.

Tir cac thong tin trén cho thay can thiét c6 mot hé thong CNTT quan 1y va du
béo dan sb nham hd trg co quan nha nudc Tinh hi€u qua hon trong cac hoach dinh
chinh sach. Tur d6 dé tai “Hé théng quén 1y din s6 va dw bao bién dong dan sb

trén dia ban tinh Tay Ninh” duoc lya chon thuc hién.



Dé tai hudng dén xay dung mot hé théng quan ly va du bao dan sb, va é&p
dung c6 hiéu qua vao thuc tién. Dé tai giup cho can bo dan sé quan 1y vé tinh hinh
dan s6 va du bao xu thé bién dong dan sé trong nhirng nam tiép theo; nham muc
dich ning cao chét lugng quan ly cua can bo dan sb va dong thoi gop phan cho sy
phat trién kinh té x4 hoi.

Dé thyc hién duoc muc tiéu trén, can tién hanh nghién ctu cac noi dung sau:
tim hiéu, thu thap céc dir liéu lién quan, tiép xuc vai can bo quan Iy dan sé dé nam
bit tinh hinh thuc té; dé dé ra giai phap hop ly cho viéc xay dung va phat trién hé
théng. D& tai huéng dén nghién ctu cac thuat toan may hoc (Machine learning
algorithms) dé &p dung trong viéc du béo bién dong dan so.

Muc dich nghién ctu 1a xay dung hé théng quan ly dan sb; ddng thoi &p
dung cac thuat toan du bao (cu thé 1a mé hinh ARIMA) cho viéc du béo bién dong
dan s tinh Tay Ninh cho céc quy tiép theo.

Déi tuong nghién ciru cua dé tai tap trung vao phan tich chudi thoi gian (time
series), cac mo hinh du bao chudi thoi gian: AR, MA, ARMA, ARIMA, cac cong
cu do lwong hiéu suit cho du béo, cac y&u cau cong viéc cua can bo quan Iy dan sé.

Pham vi nghién ctru: Dan s trén dia ban tinh Tay Ninh

Ngoai phan mé& bai, muc luc, danh muc hinh v&, danh muc bang biéu, tai liéu
tham khao, phu luc, phan chinh cua luan vin gom 4 chuong nhu sau:

Chuong 1. Téng quan: Gidi thidu tong quan vé cac van dé quan ly dan sb.
Trinh bay cac nghién ciru trong nudc va ngoai nudc lién quan dén du béo dan sé.

Churong 2. Nghién ciru cac yéu cau quan ly dan so va cac mo hinh du béo:
Cac yéu cau cu thé vé cdng tac quan ly dan sb, cac van ban lién quan. Nghién ciu
cac mo hinh du bao ARIMA thuong.

Churong 3. Xdy dung hé thong qudn 1y va di b4o dan sé: M6 ta vé dix liéu va
hé thong quan ly dan s6. Ung dung mo hinh ARIMA thudng dé dy béo bién dong
dan s6 Tay Ninh.

Churong 4. Két lugn va kién nghj: Panh gia két qua dat dugc va huéng phat

trién tiép theo.



CHUONG 1: TONG QUAN

1.1 Téng quan quan ly dan sé

Trong nganh khoa hoc may tinh, cac thuat todn may hoc ndi chung va cac
md hinh chudi thoi gian (time series) néi riéng da dong gop cho muc dich du béo xu
thé cho céc linh vyuc khac khau, trong d6 c6 du bdo bién dong dan sb. Trong cong
tac dan so-ké hoach hoa gia dinh, thi ngoai viéc quan ly thdng tin, con co viéc du
bao xu thé cac bién dong nhu: tong dan, tré em sinh ra, theo do tudi, theo gigi tinh,
hon nhan, ly hon, sé dan chuyén di hay chuyén dén...Nhitng bién dong d6 déu anh
huong quan trong dén chién lugc, ké hoach phat trién kinh té x& hoi cua tinh.

Vén dé quan ly dan sb caa Viét Nam noi chung, ciing nhu tinh Tay Ninh noi
riéng dugc xac dinh 14 muc tiéu chién lugc. Trong d6 c¢é cac van dé trong tam nhu
nang cao chat luong nguon nhan luc, phat trién viéc 1am cé chat lugng cao dé tan
dung co cdu “dan sb vang”; phat trién hé thong y té va gido duc phu hop véi co cau
dan sb thay d6i; dan s6 gia va an sinh x& hoi; mat can bang gidi tinh khi sinh va hé
luy; di dan, d6 thi hoa ngay cang manh mé, yéu cau tu van va kham sac khoe tién
hdn nhan va chit lugng cudc song; tac dong Kinh té - x& hoi trong thai ky muc sinh
thap, gia dinh nho, gia dinh hat nhan ...Vi vay can phai thong tin, gido duc, tuyén
truyén khong chi cho nguoi dan ma dic biét can thiét ddi voi can bo, cong chuc
trong hé thdng chinh tri va cac nha hoach dinh chinh sach, ldnh dao va quan Iy cac
cap, cac nganh.

Céc bang thong ké dan s cua tinh Tay Ninh giai doan 2010 — 2020.

Bang 1.1: Dan so6 Tay Ninh phan theo giéi tinh va phan theo thanh thi,
nong thon (Pon vi: ngudi) [4]

Nim | Tongsé | Phan theo giéi tinh | Phéin theo thanh thi, nong thon

Nam Nir Thanh thi Noéng thén
2010 | 1.076.486 535.841 540.645 170.004 906.482
2011 | 1.090.055 542.830 547.225 174.426 915.629
2012 | 1.103.410 549.718 553.692 178.902 924.508




2013 | 1.111.396 553.936 557.460 182.583 928.813
2014 | 1.120.726 558.828 561.898 206.545 914.181
2015 | 1.129.913 563.652 566.261 206.863 923.050
2016 | 1.139.654 568.757 570.897 207.181 932.473
2017 1.151.074 574.704 576.370 207.499 943.575
2018 | 1.160.681 579.751 580.930 207.817 952.864
2019 | 1.171.683 585.500 586.183 208.300 963.383
So bd

2020 1.178.329 589.501 588.828 381.106 797.223

Bang 1.2: Ty 1é tang dan sé Tay Ninh phan theo giéi tinh va phan theo
thanh thi, néng thon (Pon vi: %) [4]

Nim | Tong so Phan theo gi6i tinh Phan theo thanh thi, nong thon
Nam Nir Thanh thi No6ng thon
2010 0.87 0.92 0.83 221 0.63
2011 1.26 1.30 1.22 2.60 1.01
2012 1.23 1.27 1.18 2.57 0.97
2013 0.72 0.77 0.68 2.06 0.47
2014 0.84 0.88 0.80 13.12 -1.58
2015 0.82 0.86 0.78 0.15 0.97
2016 0.86 0.91 0.82 0.15 1.02
2017 1.00 1.05 0.96 0.15 1.19
2018 0.83 0.88 0.79 0.15 0.98
2019 0.95 0.99 0.90 0.23 1.10
So bd
2020 0.57 0.68 0.45 82.96 -17.25

Bang 1.3: Co cau dan sé6 Tay Ninh phan theo giéi tinh va phan theo
thanh thi, nong thon (Pon vi: %) [4]

Nim | Tongs6 | Phan theo gi6i tinh | Phan theo thanh thi, nong thon

Nam Nir Thanh thi NOng thon
2010 100.00 49.78 50.22 15.79 84.21
2011 100.00 49.80 50.20 16.00 84.00
2012 100.00 49.82 50.18 16.21 83.79
2013 100.00 49.84 50.16 16.43 83.57




2014 100.00 49.86 50.14 18.43 81.57
2015 100.00 49.88 50.12 18.31 81.69
2016 100.00 49.91 50.09 18.18 81.82
2017 100.00 49.93 50.07 18.03 81.97
2018 100.00 49.95 50.05 17.90 82.10
2019 100.00 49.97 50.03 17.78 82.22
So bd

2020 100.00 50.03 49.97 32.34 67.66

1.2 Dw béo

Quy md, co cau phan bo dan sé tinh TAy Ninh da va dang c6 xu thé bién doi
nhanh. Dé dam bao nguyén tic con ngudi la trung tam caa phat trién, dé ké hoach
c6 tinh thyc tién, hiéu qua cao thi phai tién hanh dy bao dan sb. Trong dé, trong tam
la téc do gia tang dan so, ké hoach hoa lao dong — viéc 1am, tan dung co cdu “dan sb
vang”, ké hoach y té va gido duc, nang cao chat lugng ngudn nhan lyc, co ciu dan
s6 theo do tudi, yéu tb di dan...Do do, viéc xay dung hé thong sé liéu quan ly dan
s6 day du, kip thoi, chinh xéac va dy bao dang tin cay 1a co s& khdng thé thiéu cho
viéc ké hoach phat trién kinh té - xa hoi cua tinh.

Cac cong trinh nghién ciru vé du bao dan sb c6 lién quan:

- Niam 2017, tac gia Nguyén Ngoc Thiéu c6 cong trinh nghién ciu: “Du béo
phét trién dan s Viét Nam 2017-2026” [2]. DBé tai nghién ctu du doan phat trién

dan sé Viét Nam dén 2026, lay dir liéu tir https://www.worldometers.info/ trong

khoang thoi gian tir naim 1960 dén 2016 va luu trir dudi dang excel roi phan tich va
du doan déan s trong 10 nam tdi. Bang cach xac dinh cac tham s p, d, g trong md
hinh ARIMA, tir @6 chon dugc md hinh ARIMA (2,2,2) 1a m6 hinh du bao cho phét
trién dan sé Viét Nam trong 10 nam tiép theo tir 2017 dén 2026. Theo két qua cua

du béo nay, dén nim 2024 dan sé nudce ta vuot mbe 100 triéu ngudi.


https://www.worldometers.info/

Forecast for Vietnam Pogulation in 2017 - 2026

Hinh 1.1: Biéu d6 dan sé Viét Nam dwoc duw bao giai doan 2017-2026 [2]

- Niam 2020, nhom tac gia Nguyén Qudc Duong va cac cong su di c6 cong
trinh nghién ctu: “Ung dung Shiny két hop véi moé hinh ARIMA dé du béo dai dich
COVID-19” [3]. Trong bai viét nay, nhoém tac gia da sir dung goi lénh Shinny (goi
lénh ¢6 san trong R) va md hinh ARIMA dé xay dung website nham dy bao khuynh
huéng caa dai dich Covid-19 cho mdi quéc gia trén thé gigi. Ung dung Dashboard
cap nhat dit liéu phan tich hang ngay cua dai dich Covid-19. Ung dung nay gom c6
2 thé chinh 1a “Summary” va “Forecast”.

+ Thé “Summary”, tong quan vé tinh hinh dich bénh Covid-19 bang cach
hién thi cac con s thong ké dich bénh. Ba hop thoai trén dau trang web véi 3 mau:
vang, do, xanh 14 cay lan luot 1a s6 ca nhiém tich lily (confirmed), sb ca tir vong
(deaths), s6 ca phuc hdi tich lily (recovered) trén toan thé gioi. Pong thoi, bén dudi

la danh sach hién thi day da théng tin cac québc gia co dich.

COVID-19 Dashboard =

Hinh 1.2: Thé Summary cia Dashboard

+ Thé “Forecast”, géi 1énh Shiny va mé hinh ARIMA dugc st dung dé du
bao khuynh huéng dich bénh Covid-19 cho ting quéc gia cu thé. Khuynh huéng c6
3ty chon: s6 ca nhiém tich liiy (confirmed), sb ca tir vong (deaths), sé ca phuc hoi

tich lily (recovered).



- Nam 2019, Ahmet Tezcan Tekin da cé cong trinh nghién ctu: “Machine
learning algorithms to foracast population: Turkey example” [10], nghién ctru da st
dung cé4c thuat toan may hoc: LightGBM, Holt-Winters, ARIMA va Prophet dé du
doan dan s6: vi du cu thé & Tho Nhi Ky. Cac md hinh thuat toan da dao tao véi dir
liéu tir nam 1960 dén 2017 va duogc thr nghiém so sanh vai tong sé dan vao nam

2017. Trong qud trinh nghién ctru, 4 thuat toan da dugc so sanh va danh gia dua vao

Hinh 1.3: Dw b4o khuynh hwéng sé ca nhiém méi Covid-19

tiéu chi céng cu do lvong RMSE va MAPE.

+ Khi so sanh hiéu suat caa 4 md hinh, thay ring thuat toan: Holt-Winters,

ARIMA va Prophet cho két qua chinh xac hon thuat toan LightGBM.

Bang 1.4: So sanh két qua hiéu suat caa 4 thuat toan

) CPU Times
Model Version RMSE MAPE
(sec)
LightGBM All Data Set 25098273,89 7,490% 650
LightGBM Filtered Data Set 30830492,06 7,480% 450
Holt Winters Population Data 157461,34 0,080% 42
ARIMA Population Data 136570,57 0,100% 43
Prophet Population Data 2427166,07 1,430% 86
Last Y .
ast Year Population Data 1155550555 1,530% 0

Population




+ Két qua ciing chi ra rang, md hinh ARIMA va Holt-Winters cho két qua tdt
hon céac thuat toan con lai, dac biét la ARIMA.

Bang 1.5: Dy doan dan s6 Thé Nhi Ky qua so sanh cac thuat toan

Models RMSE MAPE o Population Prediction
° for 2017
LightGBM 6718648,60 8,3208% 87463669
Holt Winters 8360,00 0,0104% 80753380
ARIMA 6434,02 0,0080% 80751454
Prophet 813871,04 1,0100% 79931150
Cohort Component 427708,00 0,5297% 80317312
Turkstat’s Prediction 979008,00 1,2125% 79766012

Turkey’s Population

in 2017 80745020

“Precision, bias, and uncertainty for state population forecasts: an
exploratory analysis of time series models” [11]. Bai b&o nghién ctru vé d6 chinh
xéc, do léch, khéng chic chan cho du béo dan sé thong qua phan tich cac md hinh
chudi thoi gian. Trong nghién ciru nay, tac gia st dung 6 md hinh cua thuat toan
ARIMA bao gom: (1,1,0), (0,1,1), (2,2,0), (0,2,1), (0,2,2) 2, In (0,1,1) dé du béo cho
4 tiéu bang & Hoa Ky, dit liéu thu thap tir nim 1900 dén 2000 va danh gia két qua
d6 chinh xac cua cac md hinh dy bao. P6i voi, 2 mo hinh ting truong tuyén tinh d6
la md hinh 1 (ARIMA (1,1,0)) v mé hinh 2 (ARIMA (0,1,1)), thi 10 nam di¥ liéu 14
khoang thoi gian du du dé dua ra dy bao chinh xac (MAPE nho nhat). Di vai, 2
md hinh tang truong phi tuyén d6 1a mé hinh 3 (ARIMA (2,2,0)) va mé hinh 4
(ARIMA (0,2,1)) thi 10 nam dit liéu 1a chua da dé dy bao chinh xac, ma can khoang
thoi gian dai hon mai thé hién dugc tinh wu viét caa 2 md hinh nay. Béi véi, mod
hinh 6 (ARIMA (0,2,2)) va md hinh 7 (ARIMA In (0,1,1)) ciing 14 mé hinh phi



tuyén tinh, nhung gan gidng véi md hinh 1 va 2. Két qua, dé giai quyét sai sot co
thé xay ra, tac gia da phat trién thém mé hinh tha 7 dya trén mé hinh riéng 1é tot
nhat — xac dinh bang cach phan tich cac ham tu twong quan va ty twong quan mot
phan.

- Nam 2019, Md. Ashek Al Naim va cac cong su da c6 cong trinh nghién ctu:
“Time series model building and forecasting population of Bangladesh” [12]. Dé tai
nghién ciu xay dung md hinh ARIMA véi GARCH, tap dir liéu tir ndm 1960 dén
2018 tir nguodn (https://data.worldbank.org/country/bangladesh) va dy bao dan sb
cua nudc Bangladesk dén nim 2030. ARIMA (1,0,1) 1& md hinh cudi cung dé dy
bao, va tac gia cho thay rang dy 1a mé hinh 6n dinh cho du bao tuong lai.

Bang 1.6: Két qua dw b4o dan sé Bangladesh dén nim 2030

Year Population Year Population
2020 165792485.6 2026 175334880.2
2021 167448690.8 2027 176833150.8
2022 169078573.5 2028 178305099.0
2023 170682133.8 2029 179750724.8
2024 172259371.7 2030 181170028.2
2025 173810287.2

Trong nhiéu nghién ctru, dac biét cac nghién cau [2],[10],[11],[12] c6 lién
quan dén dit liéu dy bao vé dan s, thi nhan thiy mo hinh ARIMA di dugc nhiéu
bai bdo nghién ciu va cho thiy mé hinh nay twong d6i 6n dinh cho dy béo tuong
lai. Mac du ARIMA la thuat toan chwa da manh nhu cac thuat toan LSTM sau nay
tuy nhién véi bai toan dy bao dan sé ciing da du.

Nhu vay, trong chuong 1 da gigi thiéu tong quan vé cong tac dan sé va cac

cong trinh nghién ctu lién quan téi du béo dan sé. Trong nhiéu cong trinh nghién
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cttu vé& du bao, cho thdy méd hinh ARIMA cho két qua 6n dinh. Nén chuong tiép
theo (chwong 2) tiép tuc nghién ctiru cac yéu cau vé quan ly dan s, cac md hinh dy

bao vé chudi thoi gian va mé hinh du bdo ARIMA.
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CHUONG 2: NGHIEN CUU CAC YEU CAU QUAN LY DAN
SO VA CAC MO HINH DU BAO

Hién nay, viéc quan ly dan sé & tinh Tay Ninh 1a rat quan trong, c6 nhiéu y
nghia dén tinh hinh phat trién kinh té - x4 hoi. Trong tam 14 tinh hinh phét trién tong
dan sb, chénh léch gioi tinh, d6 tudi, di cu...nhdm nang cao chat lugng cudc sdng,
cling nhu cac van dé vé y té va giao duc.

Thuc té, viéc quan ly dan s tai tinh Tay Ninh, da phan phai quan ly bang
tay, nhap trén excel, dir liéu nhap phan tan & mdi huyén. Diéu dé, gay kho khin cho
can bo quan ly dan sé tinh tong hop dir liéu.

Tir d6, rat can mot hé théng phan mém quan ly dan sé ¢ tinh Tay Ninh. He
théng c6 thé dap wng nhiing yéu cau vé mat quan ly nham gidp ich cho can bo dan
s6 ¢6 thé nhap thdng tin mot cach dé dang, nhanh chong; déng thoi c6 co so dir lidu
tap trung, gitp tong hop bao cado mot cach nhanh va chinh xéc.

Céc vin ban cong vin va quyét dinh vé cong tac quan ly dan sé c6 lién quan:

Theo cong van sd 18/QD-TCDS ngay 17 thang 3 nam 2016 vé viéc ban hanh
Quy dinh tam thoi vé mau s6 ghi chép ban dau, mau phiéu thu tin caa cong tac vién
dan s va mau biéu bao cao thong ké chuyén nganh cua kho dit liéu dién tir phuc vu
quan Iy va diéu hanh cong tac dan s6 - ké hoach hoa gia dinh.

Theo cong vin s6 96/TCDS-KHTC ngay 18 thang 3 nam 2016 vé viéc
huéng dan ghi chép ban dau vao sé A0, ghi phiéu thu tin va lap béo cao théng ké
chuyén nganh DS-KHHGD. Trong cong vin néu rat rd cac khai niém lién quan veé
s6 A0, phiéu thu tin cta cong tac vién dan sd, pham vi theo ddi DS-KHHGD nhur:
ho khau, nhan khau, tam tra, thuong trd thuc té, nhan khau chuyén di — chuyén
dén...; dong thoi ciing quy dinh thoi gian thu thap thong tin va thoi gian lap cac
biéu béo cao thong ké.

Theo vin ban quyét dinh s6 3532/QD-BYT ngay 12 thang 8 nim 2020 vé
viéc quy dinh vé xay dung va trién khai hé théng thong tin quan ly Tram y té x4,

phuong, thi tran. Quyét dinh nay nay quy dinh vé xay dyng va trién khai Hé thng
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thong tin quan ly Tram y té bao gdm: chirc ning Hé thdng, ha tang ky thuat va nhan
luc cong nghé thdng tin. Trong quyét dinh quy dinh rd cu thé nhiéu phan hé chuc
ning ma tram y té quan 1y, trong d6 c6 quan ly cong tac dan sé ké hoach hoa gia
dinh. Pong thoi ciing quy dinh rd cac thong tin can phai quan Iy: ho tén, quan hé
vé6i chu ho, ngay sinh, gisi tinh, dan toc, quéc tich, nghé nghiép...; cac thong tin
bién dong: tré sinh, ngudi mat, chuyén di, chuyén dén; quan ly théng tin vé bién
phép tranh thai: ngay thuc hién, phuong phap...; quan ly thdng tin tré em mai sinh:
ho tén nguoi me, ngay sinh tré, noi sinh. ..

Theo quyét dinh s 198/QD-BYT ngay 13/01/2021 vé viéc quy dinh danh
muc chuan dinh dang dir liéu két néi lién thong y té co so véi nén tang quan ly
thong tin y té co s& V20. Trong quyét dinh nay, c6 quy dinh két ndi, chia sé cua
nhiéu phan hé ma tram y té quan 1y, trong d6 c6 phan hé Dan sé.

2.1 CAc yéu cau quan ly dan sb

Khao sat, phong van va thu thap cac yéu cau cua cong viéc quan ly dan sb
cling nhu céac thong sd hd trg hoach dinh chinh sach caa Tinh.

Cac thong tin can quan ly dan sb duoc khao sat nhu:

e Quan ly thdng tin vé cac dia ban trong tinh: tén dia ban (ghi rd: to, ap/khu

phd), ap/khu khé, ghi cht tong s dia ban.

e Quan ly thong tin c&c ho dan trong tirng dia ban: ma ho, chu hg, dia chi.

e Quan ly thong tin cac nhan khau trong ting ho dan: ho tén, ngay sinh,
gidi tinh, tinh trang hdn nhan, tinh trang cu tra, trinh d6 hoc van, trinh d6
chuy&n mon, quan hé véi chu hg, dia chu, ghi chu...

e Quan ly thdng tin ké hoach hoa gia dinh: ho tén nhan khau, ngay thu thap,
cac bién phap tranh thai...

e Quan ly théng tin strc khoe sinh san: ho tén ngudi me, ngay thu thap,
ngay sinh, 1a con thir my, noi sinh, can nang tré luc sinh, cac thong tin

cua tré (ho tén, ngay sinh, giai tinh, quan hé véi chia ho...)
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e Quan ly céc thong tin bién dong: sinh, tir, chuyén di, chuyén dén. Bdng
thoi ¢6 thé phuc hdi lai trang thai ban dau, khi can bo dan sé nhap bién
dong sai.

e Quan ly théng tin cua cong tac vién dan sb: ma cong tac vién, ho tén,
ngay tham gia, gidi tinh, dia ban quan ly, ghi chu...

e Cac théng ké bao cao theo mau duoc quy dinh trong cong vin 18/TCDS-
KHTC va 96/TCDS-KHTC.

2.2 Cac m6 hinh dw bao
2.2.1 Chuéi thoi gian va cdc dai long diic trung
2.2.1.1 Giéi thiéu chudi thoi gian (time series)

Time c6 nghia 1a thoi gian, series 1a chudi, thé hién su ¢ trinh tu, 12 tap hop
tuan tir cac dir liu diém, mot ddy cac gia tri, thong tin ghi nhan duoc tir ddi twong
nghién cau va duoc sip xép theo the tu cua thoi gian hay cac mdc cua thoi gian
[17]. Vé mat todn hoc 1a mot tap cac vectors z(t), t = 0, 1, 2, ...trong d6 t 1a thoi
gian, z(t) dugc coi 1a mot bién ngau nhién. Cac phép do dugc thuc hién trong mot
su kién chudi thoi gian duoc sap xép theo thir tu thoi gian thich hop [9].

Chudi dit liéu phy thuoc vao thoi gian chia lam hai loai:

- Chudi dir liéu lién tuc theo thoi gian: Cac quan sat duoc do trong
khoang thoi gian lién tuc. Vi du: dit liéu ching khoan dwoc cap nhat
lién tuc; dix liéu théng ké ca nhiém covid-19; dit liéu do nhiét do trong
ngay...

- Chudi dir liéu theo theo thoi gian duoc quan sat, do dac trong khoang
thoi gian roi rac va cach déu nhau: Cac quan sat dugc thuc hién tach
biét, thuong 1a cac quan sat dugc do tai cAc méc thoi gian cach déu
nhau. Vi du: Chudi dit liéu theo thoi gian duoc do, théng ké theo tuan,
quy, thang, nam...

Trong luan vin nay, gidi han chi dé cap dén chudi di liéu theo thoi gian

dugc quan sat, do trong khoang thoi gian roi rac va cach déu nhau.
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Du béo chudi dit liéu phu thudc vao thoi gian: La ching ta di wdce luong cac
gid tri cua bién ngau nhién chudi thoi gian zwn (h>1), dya trén sy twong quan Vi Cac
gia tri ctia bién ngau nhién {z;} da dugc quan sat trong qua khi.

Chét luong cua du béo phu thudc vao nhiéu yéu td: phu thudc vao khoang
cach xa hay gan cua du bdo; sy phirc tap cua chudi thoi gian; sy bat thuong cua
chudi thai gian ma khdng thé luong trude duoc khi tién hanh du bao. ..

Ung dung cta chudi thoi gian dugc &p dyng vo nhiéu linh vuc khac nhau,
nhu:

- Moi truong: dwa vao dit liéu cua sy thay doi ap suat khéng khi va
nhiét do tir cac nam trude, co thé du bao dugc su thay doi thoi tiét
trong nhitng nim tiép theo.

- Dan sb: tir dix liéu nhitng ndm 1960 dén 2016 vé dan sé & Tho Nhi
Ky, nguoi ta da cho du béo béo kha chinh xac nhimg niam tiép theo
[10].

Va con nhiéu linh vuc khéac nita nhu thi trudng mua bén, kinh té - tai chinh,
kinh doanh san xut. ..
2.2.1.2 Céc dai lugng dic trung cua chudi thoi gian

Gia sir ta ¢6 chudi thoi gian {z} gom n cac quan sat, t=1, 2, 3, ...n.

a. Cac dai luong théng ké dic trung cho chudi thoi gian

Ky vong: cua bién ngau nhién z; 1a gié tri trung binh caa bién ngau nhién do.
Ky hiéu [8]:

E(z) = (2.1)

Trong phan I16n trudng hop, ta khdng thé nghién cau toan bo téng thé, ma chi
ky vong (mong muén) nghién ctitu mot sé phan tir nao d6 cua téng thé (hay con goi

la mau ngau nhién). Ky vong d6 goi la ky vong mau [8]:

n

1
H=2z= Ezzt (2.2)

t=1
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Phuwong sai: 1 phép do mirc chénh léch giita cac sb liéu trong mot tap dir
licu thong ké. Phép do dai dién cho mirc do phan tan céc gia tri xung quanh ky vong

cuaa no [8].

n
~2 )2
07 = Z(zt - 7)
L (2.3)
P léch chuin: 1a can bac hai cua phuong sai [8].

o, = |52 (2.4)

b. Céc dai luong mo ta mdi quan hé gitta cac phan tir trong chudi

Tuw hiép phwong sai: sir dung dé do muc do tuong quan tuyén tinh cua hai
bién ngau nhién trong cung mot chudi thai gian. N6 phan anh su phu thudc hay doc
lap tuyén tinh caa cac bién ngau nhién trong chudi.

Tu hiép phuong sai giira hai bién ngau nhién trong ciing mot chudi thoi gian
tai thoi diém t ky hiéu 1a z; va tai thoi diém t+k Ky hiéu zw«, gitra chlding c6 k-1 quan
sat goi 1a k do tré, dugc xac dinh nhu sau [8]:

Y.(k) = covlz;, ze ] = El(z; — w)(Zeyr — )] (2.9)

Trong do:
+ u: la ky vong chung cia z: va zwk. Tu hiép phuong sai khi d
tré k=0 chinh 1a phuong sai cta xt: y,(0) = cov|z, — z,] = o2

Tuong tu, tu hiép phuong sai mau dugc tinh [8]:
1 n—-k
7,00 == Z (2~ 2) s = 2) 2

k=1,2...n-1

Trong do:

+ Z la ky vong mau cua z; Va Zuk

Ham ty twong quan (ACF):

ACF: ham tuan ty twong quan do luong phu thudc tuyén tinh gitra cac cap

quan sat Xz(t) va x;(t+k), tng véi thoi doan k=1, 2, ... (k con goi la do tré). Vi mdi
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d6 tré k, ham ty twong quan tai d6 tré k dugc xac dinh qua do léch gitta cac bién
ngau nhién x,(t), x.(t+k) so vai gia tri trung binh.
La dai lugng mo ta twong quan tai tré k giita cac gia tri trong chudi thoi gian,
duogc xac dinh [8]:
oy = cov(zy,zeri) _ V2(k) _  ElGz = ) (Zear — ]
0202k 920z JE[(2e — PE[(Zpsr — 1)?] (2.7)

Trong do:
+y,(k): 1a tu hiép phuong sai.
+ 0,,.05,,,. 1an luot 1a d¢ léch chuan cua z: va zux. Thong thuong thi
Xt VA Xk déu co cung phuong sai 1a 62 = y,.(0), nén ty twong quan tai tré k duoc

— Y (k)
Yx(0) '

tinh: py Khao sat ty trong quan nhu mot ham véi tham sé bién thién theo

tré k (k=1, 2, ...) goi la ham ty tuwong quan.
Tu twong quan mau dugc tinh theo cong thirc [8]:

P (k) (2.8)
7x(0)
M6t vai tinh chét cua tu twong quan mau:

Pr =

+Tinhchatl: -1 <p, <1
+Tinhchit2:k=0=p, =1
+ Tinh chat 3: p, = p_y
Néu nhu z; va zuk khong tuong quan véi nhau thi te twong quan p;, = 0, do
d6 khi cov (zt, zw+) = 0. Nhung diéu nguoc lai chua han d ding.
Duya trén méi quan hé tu twong quan gitra cac phan ti trong chudi va co thé
xay dung duoc cac mo hinh dy bao chudi thoi gian.
Ham ty twong quan tirng phan (PACF):
PACEF: song song vai viéc xac dinh ham twong quan gitta Cac Cap z: va Zk,
ta xac dinh ham ty twong quan riéng.
Tu twong quan mau p, phan anh muc do twong quan giira hai bién ngau
nhién z: va zw«k trong chudi thoi gian. Tuy nhién, sy twong quan gitta ching c6 thé

chiu sy tac dong cua cac bién khéc, trong trudng hop nay 1a k-1 bién trung gian ze1,
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Zt+2...Zt+k1 anh hudng dén sy twong quan giita bién z: va zwk. Do d6 tu twong quan
ting phan dugc dua vao nham muc dich mé ta mirc do twong quan truc tiép gitra hai
bién z: va zuk (khdng bi anh huong rang budc bai mbi quan hé vai cac bién trung
gian), Bugc tinh theo cong thac [8]:

Pk — Zf:]l Die—1,jPi—j (2.9)

Dk = —
ek 1- 2;211 Die—1,j Pj

dotré k=2,3 ...
Dij = Pr-1,j = DrrPre—1,kj (2.10)
i=12,.. k-1

Gia tri ban dau @,, = p,

Bang tinh todn tuong tu trén cac quan sat mau cé dugc ty twong quan ting
phan mau @,,. Khao sét tuy twong quan tirng phan nhu mot ham véi tham sb bién
thién theo d¢ tré k duoc goi la ham ty twong quan tirng phan.

Tu tuong quan ting phan c6 thé duoc hiéu theo quan diém cua bai toan du
bao d6 1a gia dinh mudn du bao gia tri ca Xen tir CAC gia tri Zewh-1, ..., Zt, dua trén su
két hop tuyén tinh cac gia tri gia khir nay. Sau d6 xem xét sai sd du bao binh

phuong trung binh téi thiéu (MSE — Mean Square Error) [9]:

h 2
MSE = E (zt+h - Z ath+h—k> (2.11)

k=1
Ta thu duoc cé4c gia tri c6 thé cua trong s al, ..., ah. Néu xem xét két qua
nay tai mot tré cu thé, vi du 1a h, thi khi d6 tu twong quan tiring phan @, duoc coi
nhu 12 gia tri cua hé s6 a, (D, = ap).
2.2.1.3 Céc cong cu do ludng hiéu suat cho du béo
Trong cac dinh nghia dudi day, ta goi y, la gia tri thuc, f; 1a gia tri du béo,

e, = y, — f, lagiatrisai sé du bao van 1a kich thuéc cua tap kiém tra [9]. V4,
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Gia tri trung binh:

S|

)7:

; Ye (2.12)

Gia tri phuong sai:

n
1
2 _ )2
ot =7 1Z(yt y)
t=1
- MAPE (Mean Absolutr Percent Error) sai so6 twong ddi phan trim trung
binh
Puogc dinh nghia: [9]

1 E
MAPE = —
n

t=1

(2.13)

€t
Vi

x 100 (2.14)

e Do do nay thé hién phan tram sai s6 tuyét doi trung binh da xay ra.
e Poc lap véi quy mo do luong, nhung bi anh huéng béi qua trinh chuyén doi
dar liéu.
e Khong hién thi huéng cua sai so.
e Khong liét ké cac sai s6 cuc do.
e Do do nay, sai s6 ddi nghich nhau khéng bu trir cho nhau.
- RMSE (Root Mean Squared Error) sai s6 cin bac hai binh phwong
trung binh
Pugc dinh nghia: [9]

RMSE = VMSE = (2.15)

e RMSE Ia sai s6 can bac hai cia MSE.
e RMSE cd tat ca thudc tinh twong ty nhu MSE.
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2.2.2 Mo hinh ARIMA thwong

M6 hinh ARIMA Ia viét tit cua tich hop trung binh truot ty hdi qui thuong
(Autoregressive Intergrated Moving Average).

M6 hinh ARIMA 1a mét I6p md hinh tuyén tinh c6 kha niang biéu dién ca
chudi thoi gian tinh 1an khong tinh. M6 hinh ARIMA dya vao cac mau tu tuong
quan trong ban than cua chudi thoi gian dé sinh ra du doan [13].

Mo hinh ARIMA duoc st dung trong phan tich, du bao chudi thoi gian (time
series) bang cach két hop cac hanh vi quan sat duoc trong qua khir, trong hién tai va
nhiéu hién tai cong nhiéu trong qué kha dé du béo di lidu trong tuong lai.

2.2.2.1 Toan tirtré

Gia sur ¢6 chudi cac quan séat {z:}, t=1,2, ...,n

Toan ta tré, ky hiéu B, 12 mot toan tir thao tac trén chudi thoi gian véi tinh
chat 1a 1am dich chuyén quan sét tai thoi gian t sang quan sat tai thoi gian t-1. Nhu
vay vé mit toan hoc, toan tir B duoc goi 1a toan tu tré néu né thuc hién phép bién
doi [8]:

Bz=7t1 (2.16)
Toan tir tré 6 cac tinh chat dién hinh sau:
+ B*z=z:x
+ bOz=z

Bén canh toan tir tré, cling c6 thém toan tir sai phan dung dé thao tac trén
chudi thoi gian dugce dinh nghia:
+ Sai phan bac 1: A=z, — z,_, = (1 — B)z,
+ Sai phan bac 2: A%z, = A(Az,) =z, — 2241 + Z4_,
+ Sai phan bac d: A%z, = A(A%1z,)
2.2.2.2 Chudi thai gian ding
A. Pinh nghia chudi thoi gian gian dirng
Mo hinh hoa chudi thdi gian dwa ra dy bao tir mé hinh phai ludn gia dinh

rang chudi thoi gian phai dirng, bai vi chudi dirng thi cac dai lugng dic trung chang
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han nhu: phuong sai, ky vong cia nd méi c6 nghia dong thoi chi khi xay dung mé
hinh trén chudi thoi gian dung thi du bao dua ra méi dang tin cay.

Chudi thoi gian z: véi (t=1, 2, ..., n) duoc goi 1a ding néu ky vong, phuong
sai khong doi theo thoi gian va hiép phuong sai giita hai quan sat bat ky chi phu
thudc vao khoang cach (d6 tré vé thoi gian) giita t va t-k, khong phu thudc vao thoi
diém hiép phuong sai duoc tinh, tec 1a vé& mat toan hoc chudi thai gian X, dwoc goi
la dirng néu:

+ Ky vong: E(z;) = u = const Vvt
+ Phuong sai: var(z,) = 62 Vt
+ Hiép phuong sai: y, (k) = cov(z,z,-) Vt,qlt #q

Néu chudi dirng khong thoa man cac diéu kién trén thi duoc goi 1a chudi thoi
gian khdng dung. Do vay tinh dung rat quan trong khi phén tich chudi thoi gian, c6
mot s6 phuong phap dé kiém dinh chudi thoi gian dirmg nhu sau:

« Phuwong phap 1

Kiém dinh dua trén twong quan d6 caa ham tu twong quan ACF. Barlett da
chi ra rang, néu chudi 1a ngau nhién va ding thi ham tu twong quan s& ¢ phan bd
xap xi voi phan bb chuan N(0,1/n) (n 1a sé quan sat). Do vay, néu chudi dung thi
95% tu tuong quan mau s& nam trong khoang giéi han +1.96v/n . Con nguoc lai thi
chudi khong phai la ding khi ¢ nhiéu ty twong quan mau nam ngoai khoang gidi
han nay.

Tinh chat dic trung ham ACF véi tham sé tré k caa chudi khong ding 1a né
giam rat cham khi k tang va PACF thi ¢6 xu thé dat cuc dai tai do tré 1.

¢ Phwong phap 2

C6 thé kiém tra chudi dirng bang kiém dinh nghiém don vi DF. Néu c6 ton
tai nghiém don vi trong chudi thi két luan d6 1a chudi khéng ding.

B. Phwong phap bién ddi chudi thai gian dirng
Thuc hién bang mot trong cac phuong phap sau dé bién d6i chudi khdng

ding thanh chudi dung.
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% Phwong phap khir xu thé

Tinh khir xu thé trong chudi thoi gian 1a mot nguyén nhan cha yéu lam cho
chudi khong dirng. Gia sir mé hinh uéc lwong biéu dién chudi thai gian khong ding
z: theo xu thé tuyén tinh nhu sau:

2= P+ b

Trong d6: B, B, lan luot 13 wéc luong cua hé sé chin va hé sé gbc. Dé bién
d6i chudi khong dung z: thanh chudi ding, mot cach tu nhién 1a kiém dinh chudi
phan du thu duoc 4, = z, — B; — B, t c6 phai la chudi ding khéng.

Ngoai ra xu thé ciing duoc biéu dién md ta bang ham da thirc, dudng cong
tuyén tinh, ham mii... Va phuong phap loai trir nhitng xu thé nay trong chudi dé
bién d6i thanh chudi dung ciing duoc thyc hién theo cach tuong ty.

+ Phwong phap sai phan

Pay 1a phuong phap rat pho bién thuc hién bién d6i chudi khdng dirng thanh
chudi dung.

Loai bo thanh phan xu thé trong chudi: Ap dung toan ttr sai phan bac d (d>1):

A%z, = (1 — B)%z,

< Phwong phap ham bién ddi

Chudi khong dirng c6 thé c6 nguyén nhan bai cac dao dong trong chudi
khong 6n dinh. Do d6 ham bién ddi duoc sir dung dé tac dong khién dao dong trong
chudi tré nén 6n dinh hon. Mot tap hop cac ham bién d6i dugc Box-Cox dua ra,
trong s6 d6 ham z, = log(z,) hodc z, = ,/z, dugc st dung chu yéu.

2.2.2.3  Qua trinh tuyén tinh

Chudi thoi gian {z} 12 mot qua trinh tuyén tinh, néu biéu dién toan hoc c6

dang [8]:

S (2.17)
2t = Z @ja;_; = O(B)a, Vt

j==o
Trong do:
+ at 1a nhiéu tring

+ {0} 1a cac hing sb thoa diéu ki¢n
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+ B 14 toan tu tré voi

Chudi thoi gian 1a nhiéu trang néu né hau nhu khong thé hién mot cau trac,
hinh mau nao rd rét, ciing nhu khong c6 bat ky su ty twong quan nao trong chudi.

Mot qua trinh tuyén tinh dwgc goi 14 qua trinh trung binh muot MA (), néu
@; = 0 khi j< 0 va duoc viet:

i (2.18)
Zy = z Q)] at_]-
j=0

Trong trudong hop nay, toan tir @{B} duoc xem xét nhu mot bo loc tuyén tinh,
ma dau ra (Output) 1a chudi cac quan sat {z:} khi &p dung cho chudi dau vao (Input)
la nhiéu trang {a:}. Picu d6 chiing té rang bo loc tuyén tinh tai dau ra 1a chudi ding
khi &p dung véi bat ky mot chudi dau vao dung.

2.2.2.4  Quatrinh ty hdi qui AR (Auto-regressive) — AR(p)

Qua trinh tu hdi qui 14 qua trinh trong d6 gia tri dugc du béo dya trén céc gia
tri trong qua khr ctia n6. M6 hinh budc ngau nhién (Ia mé hinh ma gia tri sinh ra tur
n6 duoc xac dinh bang gia tri cua quan sat ngay trude nd cong thém nhidu trang) 1a
mét truedng hop dic biét cua qua trinh ty hdi qui.

1. Quaé trinh tw hoi qui bac mgt— AR (1)

Gia sir {zt} 12 mot chudi dirng va céc phan tir trong chudi ¢ ton tai mbi quan
hé phu thudc tuyén tinh vao phan t ngay trude dé cua nd cong véi nhidu trang, va
dugc biéu dién tuyén tinh don gian nhu sau [8]:

Z; = 0124 + a (2.19)

Trong d6, at 1 nhiéu trang va khong twong quan véi zt, cov (zt, at) = 0. Qua
trinh dugc Mo ta trén dwoc goi 1a qua trinh ty hoi qui bac 1 — AR (1).

C6 thé viét cong thirc trén dudi dang truy hoi sau:
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z; =021+ a;

z, = 0,012, +a,_ 1) +a, =0%z,_, +0,a,_ 1 +

(2.20)
wZp =0+ By ap gt BTz =

= Qg + ®1at—1 + -+ ®§__1a1 + ngo
Cac dai lurong dac trung ctia quéa trinh AR (1):
- Ky vong: E(z,) = E(@1z,_1 + a;) = 01E(2¢-41)
2
- Phuong sai: var(z,) = :_;i =y,(0)
var(z,) = var(a, + 0,a,_, + -+ 0. ta; + 0t z,)
= 02(1+ 0% + -+ 97¢P + 2Y)
Do zo dugc coi 1a hiang sé nén var(zo) = 0, hon nira theo dinh 1y chudi, néu
© | (2.21)
D 0l=1+0,+07 +-05 ..
i=1
la chudi hoi tu:
<N . 1 (2.22)
DO =140, 40+ 0=,
L 1 — Q)l 0=1
1=
Khi d6 phuong sai cua AR (1) dugc tinh:
- Tu hiép phuong sai:
cov(z;412:) = cov((D,2, + a;)z;) (2.23)
= @,cov(z;z;) + cov(z;a,) = O var(z,)

suy ra: ACF(1) = p, = covlersaze) D,

var(z;)
cov(Zp422) = cov((B12p41 + Ary1)7;)
= cov(@,(D12; + a,) + ar41)2,
= @2cov(z.z,) + B,cov(z.a,) + cov(z,ap,q)
= pivar(z,)

suy ra: ACF (2) = p, = 2220 _ g2

var(z¢)
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cov(ze1xz.) = O¥var(z,), suy ra ACF (k) = p, = 0%
Néu |@,| > 1, khi do:

=2 _ (2.24)
D Ol=1+0, 407+ 0}
i=0
khong hoi tu do vay chudi sinh ra tr mé hinh AR (1) khéng dung.
Néu |@,| = 1 thi qua trinh AR (1) dwoc Viét z, = z,_; + a, 1 qué trinh budc
ngau nhién, do vay chudi sinh ra tir qua trinh nay ciing khong dung.

Vay diéu kién dé qua trinh dimng 1a |@,] < 1 va nghiém cua z: c6 thé biéu

(ee]
t = 1 At—j
j=0

2. Qua trinh tw hdi qui bac p — AR(p)
Mg rong qua trinh AR (1) dugc qué trinh tu hoi qui bac p, AR(p) nhu sau
[14]:

dién nhu sau:

(2.25)

Ze =012 g + 0z p + -+ Bpzey, + ay (2.26)

Trong d6: at la nhidu tring va khong tuong quan véi z: cOn @, @, ... @, lap
hé sb tu hoi qui duoc lya chon dé sinh ra gia tri dy bao phi hop nhét cho z qua cac
gia tri trong qua khir ze.1, Zt2...zep. DE thuan tién hon duoc viét lai bang toan tir tré
nhu sau:

@(B)z; = a; (2.27)
trong d6: (B) =1 — ¢,B — @,B*> — ---— @,B?

Diéu kién dé qué trinh AR (p) lahditula —1 <@, <1,i=1..p, Fuller da
chang to rang diéu kién ddi voi cac @; trén tuong duong véi diéu kién nghiém caa
phuong trinh dac trung @(B) = 0 dudi day 16n hon 1, [Bk[>1. Trong truong hop ¢
nghiém phtc, thi cac nghiém d6 phai nam ngoai dudng tron don vi.

Phuong trinh déc trung:

Péivéi AR (1):1—-0,B =0

Doi véi AR (p): 1 — @,B — 9,B*> — -+ — @,BP = 0

Do d6 phuong trinh bac p ¢6 p nghiém nén phuong trinh dugc viét thanh:
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(1—a,B)(1 - a;B) ...1 - a,B) = 0 (2.28)
Véi phuong trinh trén diéu kién dimg tuong duong véi diéu kién: tat ca cac

oi, i=1,2..., p déu nam trong duong tron don vi.
Diéu kién 1a diéu kién can dé biéu dién nghiém cua z: dua trén cac gia tri

hién tai va qua khr cua nhiéu tring at va cé dang:

Z = Wat =yYB)a, = P1ai1 +Pra,, + -+ a, (2.29)

= Z Yrae_g |1/)o =1
k=0

Gia tri cua ¥,,y,... phu thuéc vao ¢, ...¢,, dugc xac dinh qua phuong
trinh: Y(B)p(B) =1. D6 véi qua trinh AR ding twong ng V6i
20|¥;| < oo thi gia tri cua y; s& giam khi j tang. Néu —1 < @; < 1,i = 1...p thi
trong so dat trén cac phan du giam dan theo thoi gian. Diéu nay phl hop véi thuc
tién d6 1a anh huéng cua cac yéu t6 cii thi cang it tac dong 18n gia tri hién tai.
Nghiém cua z; tir phuong trinh trén thu duoc bang cach xac dinh cac hé sé
Y1,1, ... théa man phuong trinh Y(B)¢p(B) = 1 va dé thu duoc mo hinh ban dau
thi nhan hai vé ciia phuong trinh véi 1 (B).
Véi dit liu chudi thoi gian c6 thé duoc biéu dién bang qué trinh ty hoi qui
AR (p) nhu trén, van dé chinh 1 quyét dinh xem cau trlc ty hdi qui nao phu hop,
sau d6 xac dinh gia tri bac p cho mo6 hinh, sau d6 xac dinh gia tri bac p cho mé hinh.
Diéu nay tro nén dé dang hon khi dung ham tu twong quan ting phan PACF nhu 1a
mét cdng cu trg gilp viéc xac dinh bac p cua qua trinh. Dé xac dinh PACF cua qua

trinh ty hoi qui bac p, phuong trinh (2.26) dugc viét thanh:

np
Zy — § b Ze— = Q¢
k=1

Nhan hai vé cua phuong trinh (2.30) Véi zwn, h=1, 2...va 1ay Ky vong gia

(2.30)

dinh rang vai ky vong cua z: bang 0, ta co:

14
(Zt - z ¢th—k> Zt—p
k=1

E = E[atzt—h]

(2.31)
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V& tréi:

Elz;z,_p] — E[(Ziﬂ ¢th—k)Zt—h] =vy,(h) — Xhoi PrElze k2] =
AOEDYITNACESS

Vé phai: E[a,(as_p + Y1ai_pq + P2ai_p—p )]

Truong hop h=0, thi VP=¢2 do a: 1a nhiéu tring nén chung doc lap, khdng
tuong quan véi nhau nén E (ay, awi) = 0 (i#0). Nguoc lai vai h#£0 vai cung ly do trén
VP = 0. Vi thé, phuong trinh (2.31) duoc viét gop lai thanh:

( p
¥2(0) — Z @:v,(h — k) = o2 khih = 0 (2.32)
k=1
< 14
v.(h)— > 0;v,(h—k)=0khih=123.. (2.33)

& day, y,(h) = y,(—h) phuong trinh trén duoc goi la phuong trinh Yule-
Walker.

PACF duoc tinh trén co s& hé sb thu duoc khi da tdi thiéu héa sai sé binh
phuong trung binh MSE = E[(z.,, — 20_, ax Ze+n—i)?]. Thiét lap dao ham a; bang
0 dan dén phuong trinh E[(z,4, — Xr_; ay zt+h_k)zt+h_j] = 0, ta cd thé viét thanh:

h
() =) @, =) =0j=12..h

i=1

Tir phuong trinh nay véi (2.33) thi rd rang la qua trinh AR (p), ta c6 thé chon
a, = @y V6i k<p va ax=0 voi p<k dé nhan dugc nghiém cua phuong trinh trén.
Tinh chat ciia ham tu tuong quan ting phan cho qua trinh ty hoi qui AR (p):
- Ham tu twong quan tirng phan PACF,@,,, véi tham bién 1a h, caa qua trinh
tu hoi qui AR ¢ gid tri khac 0 tai cac tré h<p va bang 0 tai cac bac tré h>p, bac cua
qua trinh tu hdi qui. Piéu nay cho phép udc luong s bo bac p caa qua trinh tu hoi

qui AR qua viéc sir dung ham tu twong quan ting phan PACF.
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2.2.2.5 Qua trinh trung binh truot MA (Moving Avverage)-MA(Q)

Qua trinh trung binh truwot la qua trinh ma gia tri cia né dugc xac dinh dua
trén su két hop tuyén tinh giita nhiéu khong quan sat duoc & hién tai va cac nhiéu
trong qué khur.

1. Qua trinh trung binh trwet bac 1 — MA (1)

Gia sir c6 chudi {z:} la dirng va gia tri cia bién ngau nhién z; dugc xac dinh
bang nhiéu hién thoi cong vai nhiéu trude d6, duoc biéu dién nhu sau [8]:

Z; =a; +6,a,_4 (2.34)

Trong d6, nhidu tring a,~WN (0, c2) va khong twong quan véi z.. Qua trinh
duoc mo ta trén duoc goi la qua trinh trung binh trugt bac 1 — MA (1).

Cac dai lugng dac trung cua qua trinh MA (1):

- Ky vong: E(z,) = E(6,a,_, +a;,) =0

- Phuong sai:  wvar(z.) = E[(6,a,_; + a;)?] = 0?E(a?_,) + 0 +
E(af) = 05(1+67)

- Tu hiép phuong sai va tu trong quan:

g2(1+62) h=0

.t +ht) =1 c20, h =1
0 |h| > 1
1 h=0

6,
p:(0) =4 T ez h =1
0 |h| > 1

Qué trinh MA (1) 1a qué trinh sinh ra chudi ding.
2. Qua trinh trung binh trwet bac g — MA (q)
M¢ rong qué trinh MA (1) dén bac q duoc goi 13 qua trinh trung binh truot
bac g, biéu dién nhu sau [14]:
zZy =a;+01a,4 + 0a,_, + -+ 00, (2.35)
Trong d6 q la béc trung binh truot, 6,0, ...0, la cac hé s6 trung binh truot.
Dung toan tir tré, mo hinh trén duoc viét lai nhu sau:
z, = 0(B)a; (2.36)
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Trong d6: 6(B) = 1+ 6,B + 6,B* 4 --- + 6,B1
Dai lwong ddac trung cua qua trinh trung binh truot [8]:
. Ky vong: E(z)=0
. Phuong sai: var(z,) = var(at +6,a;_ 4+ -+ Bqat_q) =
o2(1+4 67+ +62)
. Tu hiép phuong sai:
var(zg, ze_y) = E[(at +6,a,_4 + -+ ant_q)(at_k + 6,a,__1
+ o+ 0,00 )]

q-k
2
Yie = cov(z;, Z,_y) = Oa 2 0,0k k=gq
i=0
0

k>q

6, =1

Tinh chdt cia ham tw tuwong qudn ACF cho qud trinh trung binh trirot MA
(9):

Ham tu twong quan ACF,pp,, Vi tham bién 1a h, cta qua trinh trung binh
trwot MA c6 gia tri khac 0 & céc tré h < ¢ va bang 0 khi tai céc tré h>q, 1a bac cua
qué trinh trung binh truot

Ngoai tinh chét dirng, mot tinh chat khac can cé ciia mé hinh chudi thoi gian
d6 1a tinh kha nghich, né6 dam bao cho mé hinh chudi thoi gian c6 thé hiéu duoc dé
dang va cho két qua du bao dang tin cdy. Mot chudi thoi gian duoc goi la kha
nghich néu c6 thé tai hién cac nhiéu ar, qua cac gia tri hién tai va qua khic zt, ze. ..

Qua trinh ty hoi qui AR(p) 1a qua trinh kha nghich.

Qua trinh MA (1) la qua trinh kha nghich, bai vi:

Z; =a; +0,a;4
ar =2z — 610,
Ma lai co:

Aroq = Zpq + 0104,
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Thay vao trén ta duoc:
ar = ze — 612¢_4 + +67a,_,
Thuce hién tuong tu cudi cing duoc:
ar =z — 0121 + +0%z,_, ...

Piéu kién dé qua trinh MA(q) kha nghich 1a tit ca cac nghiém hoic nghiém
phtc clia phuong trinh 6(B) = 1+ 6,B + 6,B? + -+ 6,87 = 0 déu nam ngoai
duong tron don vi twong dwong véi gia tri cac hé sé 16;] < 1,i = 1, ..., q.

Khi qué trinh MA(q) thoa mén diéu kién kha nghich thi nhidu dugc thé hién

qua z; nhu sau: tir (2.35) ta co:

(o]

1
ar = ——==m(B)zy = M1Zt_q + MyZ_5 + -+ = 2 TgZt—k |1r0=1
6(B) L
Pay 1a qua trinh ty hdi qui vd han AR (w0). Chinh thirc ma néi thi diéu kién

kha nghich duoc thoa man néu nhu: Y2, |m;| < oo, c&c gia tri cua m(B) phu thudc
vao 6y, ..., 8,, duoc xéc dinh dya trén phuong trinh 8(B)m(B) = 1.
2.2.2.6  Qua trinh trung binh truot tu hoi qui ARMA (p, q)

Qua trinh trung binh truot tu hoi qui 12 qua trinh gop caa hai qua trinh trung
binh trugt MA(q) va AR(p), chudi duoc tao ra tir qua trinh nay dua trén sy két hop
cac gia tri quan sat va cac nhiéu trong qua khir. Qua trinh nay gop thém vao 16p cac
md hinh tham sé quan trong dé phan tich chudi thoi gian, n6 cai tién chat luong cua

du bao tét hon so véi tirng mé hinh r& nho su két hop cac vu diém caa mdi mé hinh

trong no.
Qua trinh ARMA (p, q) cho chudi dirng {z:} duoc biéu dién nhu sau [14]:
(1—@,B—6,B% — - —0,B”)z, = (1 + @,B + 6,B% + - + 6,BVa, (2.37)

Tuong duong: @(B)z, = @(B)a,

Trong d6: ar la nhidu tring ~ WN(0,62), @4, .0, 1a p h¢ sé tu hdi qui,
0y, ...0, 12 g hé s6 trung binh trugt, da thuc @(B) =1 — @,B — 9,B? — --- — @, B?
khdng c6 thira s6 chung véi da thiec 8(B) = 1+ 6,8 + 6,B% + -+ + 6,BY.

Néu p=0 thi qua trinh ARMA (p, q) s& tré thanh qua trinh MA(q).

Néu g=0 thi qua trinh ARMA (p, q) s& tro thanh qua trinh AR(p).
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Diéu kién dé phuong trinh (2.37) ton tai nghiém dirng va duy nhét khi va chi
khi: @(B) =1—0,B — @,B* —---— 0,,B? # 0

biéu kién ¢¢ ARMA (p, q) 1a dirng néu tat ca nghiém cua @(B)z, = 0 nam
ngoai dudng tron don vi, twong @ng vai hé s6 hoi qui |@;] < 1.

Diéu kién d¢ ARMA (p, q) la kha nghich néu tat ca nghiém caa 6(B) = 0
nam ngoai dudng tron don vi, tng véi hé s trung binh truot |6;| < 1.

Nhan dang qué trinh ARMA (p, q) qua viéc sir dung twong quan do cua cac
ACF va PACF dugc tom lugc trong bang dudi day:

Bang 2.1: Pic trung ACF va PACF trong cac md hinh tham s

Qua trinh ACF PACF
Qué trinh ty hdi qui AR(p)- Suy gidgm theo d6 thiham | @, #0, k <p
ARMA(p,0) mil hodc hinh sin G =0, k>p
o 0, k< Suy giam d6 thi ham
Qua trinh trung binh trugt lzk P ~y 8 o
k=0 k>p mil hoac hinh sin
MA(g)-ARMA (0, q)
P 70, k<p O #0, k<p
Qué trinh ARMA (p, q) Sau d6 suy giam theo dd | Sau do giam theo do
thi ham mii hodc sin thi ham mii hodc sin

2.2.2.7 M0 hinh tich hop trung binh truot tu hdi qui ARIMA (p, d, q)

Mot trong nhitng mé hinh phan tich chudi thoi gian (Time series) pho bién
nhat va thuong xuyén st dung 1a ARIMA (Auto-Regressive Integrated Moving
Average) — ty hdi qui tich hop trung binh truot. M@ hinh nay 1a mé hinh dy béo
dinh luong theo chudi thoi gian, gia tri twong lai cta yéu té du béo s& phu thudc vao
quy luat van dong cua chinh yéu té d6. Mé hinh nay khong chi xem xét méi quan hé
trong qua khtr véi hién tai cua yéu té dy bao ma con xem xét tac dong tir cac chudi
thoi gian khac dén yéu t6 dy bao. M6 hinh nay ciing twong ty nhu mé hinh hoi qui
tuyén tinh, nhung ban chat ¢ sy khac biét 1a cac hé sb hdi qui caa md hinh ARIMA

duoc xac dinh theo tiéu chuan hoi tu, sai s6 con lai chinh I1a thanh phan ngau nhién.
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Mo hinh ARIMA co ban tich hop cua 3 thanh phan AR (thanh phan ty hoi
qui), I (tinh ding cuaa chudi thoi gian) va MA (thanh phan cua trung binh truot)
[1].[14].

1. Qué trinh tich hop

Céac qua trinh néu trén chi dugc ap dung khi chudi thoi gian ding. Tuy nhién,
chudi thoi gian trong thuc té rat hiém khi dung. Vi thé, sy can thiét phai bién déi
chudi tré thanh dimg trude khi xay dung mé hinh trén nd. Phwong phéap chu yéu
thuc hién diéu d6 1 sai phan, chudi sau khi duoc bién déi thanh chudi dung duoc
goi 1a chudi tich hop (Integration).

Néu chudi {z:} ban dau duoc kiém dinh 12 khdng dirng, thi tién hanh sai phan
bac 1 dé bién doi vé chudi dirng va néu chudi sai phan bac 1 (Az,) 1a ding thi duoc
goi 1a chudi tich hop bac 1, ky hiéu 1a I (1). Néu chudi sai phan bac 1 van chua
dirng thi tiép tuc sai phan bac 2 (A%z,) goi 1a chudi tich hop bac 2, ky hiéu 1a 1 (2).
C6 thé sai phan dén bac d dé chudi cudi cung thu duoc 14 dung, goi 1a chudi tich
hop bac d, 1 (d).

2. M6 hinh tich hop trung binh trwet tw hdi qui ARIMA (p, d, Q)

M6 hinh tich hop trung binh trugt tu hdi qui 1a phuong phap dé phan tich
chudi thoi gian dugc Box-Jenkins dé xuat d3 md ra mot trang méi trong céc cong cu
du bao. Md hinh ARIMA dua trén y tudng rang chudi thoi c6 thé giai thich bang
cach két hop cac hanh vi hién tai va trong quéa khir véi cac yéu tdé ngau nhién khdng
giai thich duoc & hién tai va qua khir, goi 1a cac nhiéu. N6i mot cach khac, mo hinh
ARIMA 1a moé hinh gop cta cac mé hinh AR, | va MA.

M6 hinh gop ARIMA (p, d, g) chtta dung md hinh tu hoi qui AR (p), md
hinh trung binh trugt MA (g), mo hinh tich hop I (d). Pugc dac ta nhu sau [8]:

(1-0,B—0,B? — - —3,B°)(1 — B)4z, (2.38)
=(1+6,B+6,B*+ -+ 6,B%)a,

Hoac viét thu gon lai 1a: @(B)A%z, = 6(B)a,

Trong do:

. ar: 1a nhidu trang ~ WN(0, 62).
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. d 12 bac sai phan can thiét dé chudi ding (d>0).

. Gia tri p 1a bac ty hdi qui duoc xac dinh dya trén tu twong quan ting
phan PACF va @, ... ®,, 1a cac hé so tu hdi qui.

. Gia tri q 1a bac trung binh trugt dugc xac dinh dua trén sy twong quan
ACF va 0, ... 0, 1a cac hé s6 trung binh truot.

Néu md hinh ARIMA c6 dang ARIMA (0, 0, q) thi d6 1 qua trinh MA(q).

N&u c6 dang ARIMA (p, 0, 0) thi d6 14 qué trinh AR(p).

Néu ¢ dang ARIMA (0, d, 0) thi d6 1a qua trinh tich hop 1(d).

Néu ¢ dang ARIMA (p, 0, q) thi d6 14 qua trinh ARMA (p, q).
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2.2.2.8 Qui trinh xay dung mé hinh ARIMA (p, d, q)

Budc 1: Nhan dang

Budce 2: Uéce lugng

Budc 3: Chan doan

Budc 4: Du bao

1. V& db thi cho chudi quan séat
Xac dinh ACF va PACF cua chudi quan sét.

N

3. Kiém tra chudi dung, 4p dung ham bién déi va

xac dinh béc sai phan can thiét d dé bién doi
chudi vé chudi dung.

4. Xac dinh bac p cho AR, bac q cho MA, chon
md hinh ARIMA (p, d, q) trong nhiéu mé
hinh &ng ctr

—

v

1. Ubc luong cac tham sé AR, MA, sinh chudi
du béo tir mé hinh, sinh chudi phan du.

2. Kiém dinh y nghia cac tham sb udc luong.

Kiém tra diéu kién ding va kha nghich.

4. Kiém tra sy twong quan cia c4c tham sb wdc
luong

w

v

Tham s6 u6c lugng
duoc chap nhan?

co

1. Kiém dinh ACF va PACF cua chudi phan du.
2. Kiém dinh y nghia ciia ACF tai mdi bac tré va
trong maot khoang tré.

Phan du la

nhiéu tring?

Hinh 2.1: Cac bwéc xay dwng mé hinh ARIMA




34

1. Nhan dang tir m6 hinh (Model Identification)

Nhan dang mé hinh 1a giai doan lya chon mot mé hinh dwgc cho 13 tét nhat
trong nhiéu md hinh ARIMA (p, d, q) ¢tng cir duoc xay dung tir chudi dix liéu quan
sat. Rd rang 1a c6 nhiéu céch két hop bac p, d, q tao ra I6p cac mé hinh ARIMA (p,
d, q) khac nhau. Do vay, pha nhan dang md hinh bao gom viéc chi dinh bac tu hoi
qui AR(p), bac tich hop 1(d), bac trung binh truot MA(q). Nhung may man la trong
thue té, kinh nghiém da chi ra rang cac md hinh ARIMA duogc cho 1a phi hop Vi
chudi quan sét hiém khi céc gia tri p, d, q déu dong thoi 16n hon 2, nén tap cac mo
hinh dé lya chon ciing khong nhiéu.

Cong cu chu yéu dé nhan dang mo hinh 13 twong quan d6 cia tu twong quan
ACF va ty twong quan tung phan PACF duoc xay dung tir chudi quan sat. Trong
tuong quan dd, khoang tin cay udc lugng 95% ciing dugc vé tai moi bac tré nham
kiém dinh c6 hay khéng ACF va PACF tai mdi bac tré khac 0 c6 nghia. Do vay, ¢6
thé biét rang c6 hay khong su twong quan trong chudi.

Xac dinh bac sai phan d cho chudi thi can phai kiém tra chudi thoi gian c6
phai la dirng khdng? Néu khdng dung, thi tién hanh sai phan hoic sir dung ham bién
d6i dé chuyén thanh chudi ding trudc khi thuc hién phan tich. Bude dau tién 1a xem
xét trén do thi ctia chudi dir liéu quan sat. N6 cung cap nhitng dénh gia so luoc ban
dau vé chudi dir lidu quan sat nhu: sy bién thién cua chudi theo thoi gian, tinh chu
ky, mua vu trong chudi...ddng thoi ciing tinh gié tri cua cac dai luong dic trung cua
chudi quan sat nhu ky vong mau, phuong sai mau, tu hiép phuong sai mau. Trén co
s& d6 quyét dinh thuc hién cac phép bién ddi so bd dé lam tron chudi dir lidu, nhu
st dung ham bién d6i (vi du ham log) dé khién cho sy dao dong trong chudi 1a 6n
dinh, hoic 1a thuc hién phép trir cac gié tri caa chudi cho ky vong mau cua né dé
chudi dugc phan tich ¢ ky vong mau bang 0. Sau d6, kiém tra ham ty tuwong quan
mau ACF. Néu ACF giam rat cham theo d6 thi ham mii, tirc 14 ¢6 su ty twong quan
trong chudi, thi tién hanh sai phan dé loai bo su tuw trong quan. Va mét cach cudi

cuing rat hitu hiéu dé kiém dinh chudi ding 1a dung kiém dinh nghiém don vi DF,
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néu gia tri thong ké DF duoc tinh 16n hon cac gia tri toi han cho trude thi chung to
trong chudi c6 ton tai nghiém don vi do vay chudi khdng dung.

Xét xét twong quan dd ACF va PACF cua chudi dimg dé xac dinh bac tu hoi
qui p va bac trung binh truot g. Néu ACF bing 0 sau tré q thi chon q 1a bac trung
binh truot MA. Néu PACF bang 0 sau tré thi chon p 1a bac tu hdi qui AR.

Khong chi dya vao cac dic diém néu trén dé lya chon gia tri cho céc tham sé
p, d, g cia md hinh, ma nhiéu khi viéc lra chon mé hinh phu hgp con 1a mot nghé
thuat nd phu thudc phan Ién vao kinh nghiém ciing nhu tri thirc sau rong trong
nhiéu linh vuc khac nhau cua nguoi 1ap trinh. Vi thé, chi véi mot chudi quan sét
nhung c6 nhiéu tham s6 p, d, q khac nhau duoc lya chon, dan dén c6 mét 16p céac
mo hinh ARIMA khéc nhau va nhiém vu ctia nguoi 1ap mo hinh 1a phai tim dugc
mo hinh tot nhat trong nhiéu hinh ang ct.

2. Uéc lwgng mod hinh (Model Estimation)

Sau khi chon dwgc md hinh tng ctr, budc tiép theo 13 udc luong cac tham sé
tw hoi qui @4, @, ... @, cho md hinh tu hdi qui AR(p) va cac tham so trung binh trugt
61,6, ...0, cho mé hinh trung binh trwrot MA(q) trong mo hinh gop ARIMA, dya
trén chudi di liéu quan sat. Str dung thuat toan binh phwong nho nhat phi tuyén tinh
(NLS-Nonlinear Least Square) dé udc lugng gia tri cac tham sé nay. Chudi phan du
d, thu duoc tinh bang céch trir gia tri caa chudi dit liéu quan sat z: cho gia tri duoc
tinh tir mé hinh Z,, dugc goi la gia tri phu hop tr m6 hinh. Thuat toan NLS wdc
lwong cac tham sé @; va 9]- la gia tri thoa man tong binh phuong cic phan du 1a nhod

nhit [8].

n

n
t=1

t=1

(2.39)

Viéc quan trong 1a tim hiéu xem cac gia tri phu hop 2, duoc tao ra nhu thé
nao tir phan du d,, biéu dién trong ngir canh ARIMA la gi? Céc gia tri duoc tinh
dwa trén md hinh bang cach gan cac udc lwong ban dau @ va @ cho cac tham sb tu

hdi qui @ va trung binh truot @, dit nhidu ngau nhién a; bang gié tri ky vong cia no
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la 0. Str dung m6 hinh uwdce lugng cung vai cac dir liéu quan sat tirng budc sinh ra
chudi céc gia tri phu hop 2,. Thi tuc nay duoc lap di 13p lai va diéu chinh cac tham
s6 wdc luong tai mdi vong lap cho dén khi thu duoc tong binh phuong phan du 1a
nho nhat. Sau d6 tién hanh trir gia tri quan sat z: cho cac gia tri phi hop 2,, thu duoc
phan du a,.

Pay 1a phuong phap udc luong thdng ké thu duoc nhidu ngau nhién, khdng
quan sat duoc, d6 1a phan du @,. Luu ¥, trong ngit canh caa md hinh ARIMA thi
cac phan du khéng thé déu bang 0 (goi 1a “phu hop tuyét ddi” véi sb liéu quan sat)
do chung 1a wéc lwong cia nhiéu ma c6 Ky vong bang 0 nhung cudng do thay doi
ngau nhién. Thay vi thé, cac phan du thu dugc tir mé hinh ARIMA duoc coi la phu
hop, cuong do cua cac nhidu xuat hién trong cac quan sat 1a khong giai thich duoc
bang md hinh.

3. Chan doan mé hinh (Model Diagnostic)

Pha uéc lugng mo hinh va chan doan thuong duoc thuc hién gbi nhau, trong
pha uéc luong cd thé thuc hién chan doan ludn. Kiém dinh tinh hop Iy cuia md hinh
la kiém tra su phd hop ddi véi cac tham sé uée lwong trong mé hinh va phan du cua
nd ¢6 phai 1a nhiéu trang hay khong.

a.Chan doan tham s6 wéc lwong

Tham s6 udc luong dugc chap nhan khi thoa mén cac diéu kién dudi day:

- Kiém dinh T duoc dung dé kiém dinh y nghia théng ké cua mdi tham sé
udc luong trong md hinh. Néu qua kiém dinh ma bat ky tham sé nao bang 0 c6
nghia thi s& bi loai ra khoi md hinh. Kiém dinh F ciing duoc dung dé kiém dinh sy
dong thoi bang 0 ciia cac tham sé wdce lugng trong mé hinh.

-V6i mo hinh ARIMA, cac tham s6 ude luong phai thoa mén diéu kién ding
cho tham sé tu hdi qui va diéu kién kha nghich cho tham sé trung binh truot. Trong
mo hinh wéc lugng, gia tri tai cac tham sé wdc lugng tu hdi qui, trung binh truot
thudng phai giam dan tai cac tré cach xa diém dy bao. Diéu nay thé hién trong thuc
té 12 anh huong cua cac diéu kién, bién dong cua cac hanh vi trong chudi thoi gian

cang ¢ xa trong qua khi thi cang it tic dong dén gia tri du béo & thoi diém hién tai.



37

-Kiém dinh khoang tin cdy caa cac tham sé u6c luong. Do cac tham sb trong
mé hinh déu 14 cac tham sé udc lugng, khdng phai gia tri tham sé thuc. Vi thé, can
phai wéc luong khoang tin cay ma tham sé thuc s& phu thudc vao. Néu khoang tin
cay cang nho thi mo hinh udc lugng cang dang tin cdy va nguoc lai.

-Ngoai ra sir dung tiéu chuan thong tin Akaike Information Criterion-AlIC,
Schwars Information Criterion-SIC, dé lya chon mé hinh hop ly nhét (theo nghia 13
ching cting phi hop nhu nhau va dua ra két qua du béo giéng nhau, nhung lai chira
cac tham s it hon) trong s6 nhiéu mé hinh ng cu.

Néu cac tham s6 wdc luong ciia mo hinh déu co ¥ nghia théng ké, thoa man
diéu kién dirng va kha nghich hon nira mé hinh lya chon 1a hop 1y. Khi d6 tiép tuc
kiém dinh su twong quan trong chudi phan du sinh ra tir md hinh. Néu khong thi
quay tro lai giai doan dau, nhan dang mo hinh, dé lwa chon mot mé hinh khac phu
hop hon.

b.Chan doan phan dw

Y tudng cua viéc xay dung mé hinh ARIMA 1a nim bét duoc cac cau tric tu
twong quan trong chudi dit liéu quan sat va trén co sé d6 xay dung mo hinh phi hop
nhat véi chudi dir liéu quan sat. Khi moé hinh dugc cho 1a pht hop thi n6 phai thé
hién, giai thich dugc céc ciu tric nay va sinh ra chudi phan du khéng chua ciu tric
tu twong quan. Do viy, giai doan chan doan phan du 14 xem xét trong chudi phan du
thu duoc ¢6 con cau trdc ty twong quan nao khong? Chon lra mot trong cac phuong
phap sau dé kiém dinh sy tu tuong quan cta chudi phan du uéc luong:

-Theo dinh nghia, chudi nhiéu trang 1a chudi khéng chtra su tu twong quan co
¥ nghia tai bat ky mot tré nao, tirc 1a ham tu twong quan ACF cta nd bang 0 tai moi
d6 tré. Do vay, chi can kiém dinh chudi phan du c6 phai la chudi nhiéu trang hay
khong? Tuc la xem xét cac ACF cua nd bing 0 hay khéng. Trong thuc té chi can
95% ACF bang 0 mot cach c6 y nghia thi cé thé két luan chudi phan du 1a nhiéu

trang.
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-Dung phuong phép kiém dinh Durbin-Walson kiém tra twong quan bac | cua
chudi phan du bang md hinh tu hdi qui bac 1, hoic dung kiém dinh Breusch-
Godfrey LM ap dung cho tu tuong quan bac cao hon.

-Kiém dinh Q hoic Qus duoc str dung dé kiém dinh gia thuyét chudi phan du
la nhidu tring.

Néu trong chudi phan du c6 su tu twong quan mot cach c6 ¥ nghia tai mot
vai do tré thi quay lai budc 1, nhan dang mé hinh, dé chon mot mé hinh khac phu
hop hon. Do vay, xay dung md hinh ARIMA [a mét qué trinh lip cho dén khi tim
dugc md hinh thich hop nhat.

4. Dy bao (Forecasting)

Khi md hinh ARIMA phti hop cho chudi dir liéu quan sat dugc xac dinh thi
cd thé dung dé dy béo gia tri cia chudi va khoang tin cdy ma gia tri quan sét thuc s&
nam trong. M6 hinh ARIMA duoc rat nhiéu nha kinh té str dung dé dua ra nhitng du
bao ngan han.

Xét mb hinh ARMA (p, q) tong quat sau [8]:

@(B)z, = 0(B)a,

Viét cu thé:

Ze =01z g+ o+ Bpzep +ap + 010, + -+ 640,

Dy béo gié tri tir md hinh tai thoi diém t+h, thay thé chi s thoi gian t bang
chi s6 thoi gian t+h, thu duoc:

Zeyn = P1Zesn-1 0 F OpZeyn—p + Qppn + 61001 + -+ 050040 (2.40)

Phuong trinh (2.40), néu thoi diém hién tai 1a t khi d6 gia tri du béo cho t+h
la z+n $& duroC tao ra VSi p quan sat trude d6 va q nhiéu nhau nhién trude do, cong
voi nhiéu tai thoi diém t+h. Tai giai doan udc luong thu dugc cac tham sd ude
lwong tu hdi qui @;, trung binh truot 9]- va phan du 4@,. Do d6, gia tri cua nhiéu tai
mot s6 tré dugc xac dinh, ngoai trir cac nhidu a1, ..., awn 1a chua biét. Pé don gian
chung duoc gan bing ky vong caa n6 1a 0. C4c gid tri zw, ..., zwha duoc thay thé

bang cac gi4 tri du bao cua né 2,(1), ... 2,(h — 1). Thay thé tit ca vao phuong trinh
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(2.40), thu duoc gia tri du bao theo phuong thirc phan du binh phuong trung binh
nho nhat cho zuh, nhu sau [8]:

ZAt(M = @1ZAt+h—1 + -+ @pZAt+h—p - gk&t+h—k - é\qUAth—q (2'41)

Biéu thuc (2.41) duoc goi 1a ham du bao két hop véi md hinh ARIMA. Dy
bao céc gia tri twong lai cua chudi dit liu quan sat duoc tién hanh theo mét trong
cac céch sau:

a. Dw bao trwéc nhiéu bwéc ngodi miu (Multi-Step-Ahead Beyond-

Sample)

M6 hinh ARMA (p, q) cho ¢ trén dugc viét dudi dang md hinh trung binh
trugt MA (o) [8]:
= %at = Yo (B)a, (2:42)

Hay: z, = a; + 10,1 + Y005 + 30,3+ -

Zy

Trong do6: Y4, Y5, Y3, ... xac dinh tu phuong trinh:
Y(B)D(B) = 0(B)
Gia sir rung chudi thoi gian {zt} ¢ n gia tri quan sét zi, zz, ..., za. Du béo
gia tri Zn+h (goi 12 du bdo trude h budc ngoai mau) tir mo hinh sg la:
Zern = Qpen T P1Qpin-1 T Y2002 + P3apip-3 +
du béo gia tri zen theo phuong thirc phan du binh phuong trung binh ti thiéu s& 1a:
Ze(h) = Yylagin1] + Yolagino] + ¥slagps] + -
-Du bao truréc mot budc ngoai mau (h=1):
Zep1 = Qe T P10 + o0 g +P3ae, + o
2:(1) = 0+ 1a; + a1 + P3a,, + -
Do lech: @, (1) = zp41 — 2,(1) = agyq

Phuong sai d6 léch: var(&t(l)) = var(a;,,) = 02

Khoang tin cay dy bao: 2,(1) + 1.96 /var(dt(l)) = 2,(1) + 1.960,

-Duy béo trude hai budc ngoai mau (h=2)

Zepp = Qpyp + P10 H Y0, +P3ae g + -
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2:(2) =0+ 0+vY,a, +Yza,1 +Pa,_5 + -
Do lech: 4,(2) = 2445 — 2:(2) = apyp + P1a44q

Phuong sai d¢ léch: var(@,(2)) = var(ay,, + P1ac1) = 02(1 + ¢?)

Khoang tin cay du bao: 2,(2) + 1.96\/cr£(1—-|—1p12)
-Dy béo trudc h budc ngoadi mau:
2h)=0+0+ -+ Yra; + Yri10i_1 -

Do lech: @, (h) = zeyp — 2e(h) = Apyn + P1Qpin—1 + -+ Yp_1ariq

Phuong sai d¢ léch: var(@,(h)) = a2(1 + Y2 + -+ Pi_,)

Dung céach du bao trén dé thuc hién du bdo cho céc gia tri vuot ra ngoai quan
sat cudi cung trong chudi dir liéu quan sat va gia dinh rang cac quan sat trong twong
lai chua xuat hién. Bang céach lap lai dé quy qua trinh nay, c6 thé thuc hién bao
nhiéu dy bso ngodi mau tiy y. Tuy nhién, diéu d6 ddng nghia vai sai s6 cua dy bao
s& tang nhanh chi sau khi thuc hién du bao mot vai lan.

b. Dw bdo trwéc mot bwéc ngoai miu (One-Step-Aheah Beyond-

Sample)
Do sai s6 cua du bao truéc nhidu budc ngodi mau tang nhanh khi du bsao

cho gia tri ngoai mau & thoi diém céch xa so véi thoi diém cudi cling cua mau, nén
c6 1& 1 thich hop hon khi chi thuc hién dy bao trudc mét budc ngoai mau dong thoi
khi c6 céc gia tri quan sat méi xuat hién thi né duoc tich hop ngay vao mau.

Gia str thoi diém hién tai 1a t, gia tri quan sat gan nhat I1a z.. Thuc hién du béo
trudéc mot budc ngodi mau 2,(1) cho gid tri ké tiép zw1. Khi do, viéc phan tich s&
doi cho dén thoi diém t+1 dé xac dinh dwoc gia tri quan sét thuc su ze1 n6 s& khéc
d6i chut so véi gi tri du bao 2,(1). Phan du chinh 1a wdc lwgng cta ngau nhién
Arr1 = Zeyr — Z(1).

Nhap gi4 tri quan sat moi zw1 vao mau dir liéu quan sat ban dau va gia tri
nhiéu aw1 ciing da xac dinh. Thuc hién tuong ty hoan toan cé thé dy bao trudc mot
budc khac Z,(2) cho zw2. Dy bao theo cach nay nho viéc tich hop thém cac quan

st thue hién vao chudi ban dau va cac nhidu dugc uée luong, do d6 thuong cho két
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qua du béo tét hon so véi dir bao truéc nhidu budc bai vi khdng tan dung théng tin
méi bd sung.

Kiéu du bao nay lién tuc cap nhat thém céc gia tri quan sat mai va céac nhiéu
ngau nhién, né dugc goi la du bao tich hop trudc mot budc ngoai mau. Co6 kha ning
phai uéc luong lai cac tham sb caa mé hinh sau khi c6 thém nhitng gia tri quan sat
méi, nhung diéu d6 thuong khong can thiét bai vi cac gié tri cua tham sb wdc luong
no6i chung 1a khong thay d6i mot cach cé y nghia so véi ude lugng tir chudi quan sat
ban dau. Chi tién hanh uéc luong lai tham s6 cho mé hinh sau khi dd ghép thém
mot s6 dang ké cac quan sat méi vao chudi quan sat ban dau.

Sau khi du bao duoc gié tri cua chudi, phai thuc hién bién doi nguoc gia tri
du bao dé dong nhat véi cac gid tri quan sat ban dau. Vi du, gia dinh chudi quan séat
ban dau z: duoc bién doi qua ham log thanh chudi dimg, sau d6 thuc hién phan tich,
xay dung mo hinh ... thi gia tri cua du béo, chang han 2,(1), phai duoc bién d6i
nguoc lai thanh ham md, chang han EXP(z,(1)) dé déng nhat véi gi tri quan sat
ban dau.

c. Panh gia du bdo va khoang tin cdy cia dw bao

Dé ¢ co s6 ra quyét dinh can phai danh gia dw bdo. Mot cach danh gid lai dy
bao 1a chung ta dé lai mot vai gia tri cudi cling cia mau. Sau d6 dya vao mot sd tiéu
chuan dé danh gia két qua du béo.

Gia su chiing ta da du béo cho cac thoi ky (quan sat) n+1, n+2...n+p

. Sai s6 dy bao trung binh [8]:

P (2.43)

§ At +j

j=1
. Tong binh phuong céc sai sé s6 du béo [8]:

p
Z(atﬂ')z
j=1

. Can bac hai sai s6 binh phuong trung binh [8]:

T | =

(2.44)



42

2 2.45
z:ﬂf')=1(at+j) ( )
p
. Sai s6 tuyét d6i trung binh [8]:
121”:"\ | (2.46)
- Aty j
P L
. Phan trim sai s6 tuyét doi [8]:
Ze — 2.47
1Z; — 2| «100% ( )
Zt

Néu mé hinh duoc lya chon ma cé cac sai so ndi trén cang nho thi md hinh
cang dang tin cay, két qua du bao c6 su chénh léch rat nho so vai gié tri quan sat
thuc. N6 ¢6 thé duoc st dung dé dy bao cho gia tri cia chudi.

Vi gia tri o cho trudce, vai khoang tin cay 1a (1- a)100% thi gia tri quan sat
thuc z: s& nam trong khoang [8]:

Zp € |2 — w2(M—k)bg; 2p + Ty jp(n — k)6, (2.48)

Trong d6, n 1a s6 cac quan sat, 2.~ 1a gi tri du béo, k 1a s6 cac tham sé wdc
lugng cta mé hinh, 6, 1a d6 Iéch chuan cua sai s6 udc luong.

Két luan: Nhu vy, trong chuong 2 nay cha yéu giéi thiéu cac yéu cau quan
ly dan sd, va cac md hinh ARIMA thuong. Mot cach téng quat chudi dit liéu quan
sat thuc duoc gia dinh dau ra (Output) caa mot qua trinh tuyén tinh ma dau vao
(Input). M hinh ARIMA 1a mot qué trinh tuyén tinh, né chaa thanh phan thir nhat
la thanh phan tich hop 1, thanh phan nay am chi viéc str dung phuong phép sai phan
theo tré thuong thanh chudi ding trude khi tién hanh phan tich; thanh phan thi hai
trong md hinh Ia cac mé hinh con ty hoi qui khong theo miia vu AR(p), cac mé hinh
con nay dy béo gia tri cho chudi dwa trén gia tri trong quéa khir caa n6; thanh phan
cudi cung trong mo hinh 13 cac mo hinh con trung binh truot khdng theo mua vu
MA(q), cac mb hinh nay du béo gia tri cua chudi dwa trén viéc két hop cac nhidu
trong qua kh.

Mot cach tong quat mé hinh ARIMA du bao gié tri cho chudi mua vu hoic

khéng mua vu dua trén két hop cac gia tri trong quéa kht va cac nhiéu trong qua
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khir. Cac két qua du bao trén mé hinh ARIMA thudng c6 do chinh xéac cao do két
hop nhiéu méd hinh con trong mét md hinh, nd giam bét cac khiém khuyét trong du
béo cua tirng mé hinh con va tang cuong uwu viét cua tirng mo hinh con.

Bén budc cu thé dé xay dung md hinh ARIMA 1a nhan dang mé hinh, uéc
lwong, chan doan va du bao. Budc nhan dang md hinh chu yéu dua trén ACF va
PACF, budc uée luong 1a dung thuat toan NLS wdce luong cac tham sé va phan du,
sau d6 kiém dinh va cudi cung la du bao gia tri trudc nhiéu budc hoic mot budc
ngoai mau. Noi chung 1a dé chon ra duoc mé hinh ARIMA tét nhét thi ba budce dau
tién phai duoc thuc hién lap di 1ap lai cho dén khi chon duoc mé hinh thoa mén céc
kiém dinh nhu kiém dinh tham sé phai ¢6 y nghia, kiém dinh phan du phai 1a nhiéu
tring va gia tri sai sé tir du bao phai 12 nho, do tin cay Ion.

Trong chuong tiép theo, xay dung hé théng quan ly dan sé, dong thoi ap
dung mé hinh ARIMA thuong dé thuc hién phan tich va du béo cho chudi thoi gian

theo mua vu vé bién dong dan sé tinh Tay Ninh.
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CHUONG 3: XAY DUNG HE THONG QUAN LY VA DU
BAO DAN SO

3.1 Xay dwng hé théng quan ly dan sé

3.1.1 M0 ta di ligu

Theo cong vin s6 96/TCDS-KHTC ngay 18 thang 3 nim 2016 vé Viéc
huéng dan ghi chép ban dau sé6 A0, ghi phiéu thu tin va lap béo cdo thong ké
chuyén nganh DS-KHHGD. Trong cong vin néu rd cac khai niém lién quan, pham
vi theo ddi DS-KHHGD nhu ho khau, nhan khau, tam tra, thuong trd thuc té, nhan
khau chuyén di — chuyén dén...; thoi gian thu thap thong tin. Pong thoi két hop véi
di khao sat thuc té tai chi cuc dan sé tinh T4y Ninh, di phan tich va luu trit thanh co
so dir li¢u nhu cac bang nhu sau:

Co so dit liéu (CSDL) luu trix thdng tin ho khau: sé ho, ma phuong/ xa quan
Iy, dia ban, tén cha ho/ sé ho, trang thai.

Bang 3.1: Luu thong tin hé khau

. Kich
Tén truwong dir Kiéu dir ..
STT thuére toi M0 ta
liéu liéu
da
ID_ HO KHAU S6 10 Ho khau ID.
SO _HO_KHAU Chubi 12 S6 ho khau.
. Ma phuong/xa — theo danh
3 | ID_PHUONG_ XA S 10

muc chung toan qudc.
4 | ID_DIA_BAN S 10 M3 dia ban.

Tén goi: thuong la tén chu

5 | TEN_GOI Chudi 100 .
- ho/ s6 nha.

Mai trang thdi ciia ho khau:
thém méi (dé trong); chuyén
6 | ID_TRANG_THAI Chudi 5 dén (ky hiéu: M); chuyén di
(ky hiéu: G); chét/mat (ky
hiéu: D).

Ngay bat dau: luu thong tin

7 | NGAY_BD Chubi 50

ngdy bit dau khi thém




45

méi/chuyén dén hd mai.

Ngay két thuc: luu thong tin

8 | NGAY KT Chudi 50 ngay két thic khi ho chuyén
- di/ chét.

Trang thai xac nhan: 0-chua

9 | XAC_NHAN S6 1 xac nhan; 1-da xac nhan.

Trong mdi ho khau, luu trir thong tin caa cac nhan khau, bao gom céc thdng
tin co ban: ho tén, ngay sinh, gigi tinh, quan hé véi chu hg, tinh trang cu tra, dan
toc, tinh trang hon nhén, trinh d6 hoc vén, trinh d6 chuy&n mén, trang thai (chuyén
di/ chuyén dén...).

Bang 3.2: Luu thong tin nhan khau

Kich
Kiéu dir ‘ A ta
STT | Tén trwong dir liéu lie thwée toi Mé ta
iéu
’ da
1 |ID DU_LIEU sé 10 | Macong dan.
Ho tén day di cta cong
2 | HO_TEN_DAY_DU Chudi 100 dan.
3 | NGAY_SINH Ngay 50 | Ngaysinh.
Ma quan hé chu ho: 0-—
chu ho; 1—V(_r/ch6ng chu
ID_QUAN_HE_CH ) ho; 3 — bo me; 4 -
5 U_HO 86 5 ong/ba; 5-chau; 6-quan
hé khac; 21-con dé; 22 —
con nudi/con dau/con ré.
Tinh trang cu tra: 1 —
TINH_TRANG_CU . .
6 - -~ So 5 thyc t& thuong tri cé
TRU .
mat; 2 — thuc t€ thuong
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tra Véng mat; 3 — tam tra.

DAN_TOC

Chudi

Ma dan toc: dugc quy
dinh theo coéng vin sb
96/TCDS-KHTC (muc 3.
bang danh muc cac dan
toc Viét Nam).

TINH_TRANG_HO
N_NHAN

Chudi

Tinh trang hon nhén: 1 —
chua c6 vo hoidc chéng; 2
— ¢6 vo/cd chong; 4 - ly
hon; 5 — ly than; 6 — goa.

TRINH_DO_HOC_V
AN

Chudi

Trinh d6 hoc van: 0-chua
rd;  00-khong  biét
doc/viét; CS-trung hoc co
s0; PT-trung hoc phd
thong; TH-tiéu hoc.

10

TRINH_DO_CMKT

Chudi

Trinh d¢ chuyén moén k¥
thuat:  00-khdng  cé
chuyén moén ky thuat
nao; AO0-cong nhan ky
thuat (khéng c6 bang
hodc ching chi); Al-
cong nhan ky thuat (co
bang hodc ching chi); B-
so cdp chuyén nghiép; C-
trung hoc chuyén nghiép;
D-cao dfmg; E-dai hoc;
F-thac sy, phé tién s3,
tién s¥.

11

ID_PHUONG_XA

10

Ma phuong/xda — theo
danh muc chung toan

quoc.

12

ID_HO_KHAU

10

M3 ho khau
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13

ID_TRANG_THAI

Chudi

10

Trang thai: thém maoi (ky
hiéu: N); chuyén dén (ky
hiéu: M); chuyén di (ky
hi¢u: G); tré sinh (ky
hiéu: S); mét/chét (ky
hi¢u: D).

14

NGAY_BD

Ngay

50

Ngay bat dau: luu thong
tin ngay bt dau khi thém
moi/ chuyén dén nhan
khau méi.

15

NGAY KT

Ngay

50

Ngay két thiic: luu thong
tin ngay két thuc Kkhi
nhan khau chuyén di/
chét.

16

ID_NGUOI_ME

Ma ngudi me. Trong
truong hop thém mai suc
khoe sinh san-ngudi con
moi dugce sinh ra, s€ luu

thong tin ma nguoi me.

17

LA_CON_THU

La con thir may. Trong
truong hop sinh con-luu
lai théng tin sd con thu

may.

18

DIA_CHI

Chudi

500

bia chi cia nhan khau

19

GHI_CHU

Chudi

500

Thong tin ghi chu
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Trong mdi nhan khu, ¢ luu trit thdng tin vé bién dong nhan khau: loai bién
dong (chuyén di/ chuyén dén, tré méi sinh, hon nhan...), ngay thu thap.

Bang 3.3: Luu thong tin bién ddng nhan khiu

X Kich
STT | Tén trwong dir liéu Klél: dur thwéc toi Mo ta
liu da
ID_BIEN_DONG Sb 10 M3 bién dong nhan khau.
ID DU_LIEU S 10 M3 nhan khau.

Loai bién dong: 00-sua
sai; 01-x6a do ghi thura;
02-thém do ghi thiéu; 13-
chuyén di; 14-chuyén
3 | LOAI_BIEN_DONG Chudi 10 dén; 16-chét; 17-tré moi
sinh; 18-h6n nhan; 31-ké
hoach héa gia dinh; 32-
stc khoe sinh san; 34-ca

nhan madi cap nhat.

Ma phuong/xda — theo

4 | ID_PHUONG_XA $6 10 |danh muc chung toan
quoc.

Ngay cOng tac vién dan

5 |NGAY_THU_THAP | Ngay 50 | s di thu thap dit liéu.
Ngay nhap vo phan mém.
6 NGAY_TAO Ngéy 50 gay nhap vo phan mem
NGAY_CHUYEN_D \ Ngdy nhin khau cd bién
! I Ngay 50 dong chuyén di (n€u co).

Ngay nhan khau co bién

NGAY_CHUYEN_D 50 dong chuyén dén (néu

8 Ngay
EN c0).
Ngay nhan khau c6 bién
9 | NGAY_CHET Ngay 50 dong chét (néu co).
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Trong mdi nhan khau, c6 thdng tin quan ly ké hoach héa gia dinh cho nhiing
nhan khau c6 hon nhan: ngay bat dau sir dung bién phap tranh thai, phuong thirc sir
dung bién phéap tranh thai.

Biang 3.4: Lwru thong tin ké hoach héa gia dinh

2 Kich
. NS Kiéu dir e A
STT | Tén trwong dir li€u i3 thwére toi Mo ta
i
“ da
1 | 1D_KHHGD S4 10 M3 ké hoach héa gia dinh.
2 | ID_DU_LIEU Sé 10 Ma nhan khau
. Ngay bat dau sir dung bién
3 | NGAY_BAT _DAU Ngay 50 phép tranh thai,
Ngay cdp nhat 1én phan
4 | NGAY_CAP_NHAT Ngay 50 A
mem.
. Ma phuong/xa — theo danh
5 | ID_PHUONG_XA So 10

muc chung toan quéc.

Ma bién phap tranh thai: O-
khong st dung; 1-vong
tranh thai; 1/1-thay vong
tranh thai; 19-th6i st dung
vong trénh thai; 2-triét san
nam; 3-triét san nit; 4-bao
cao su; 5-thudc uéng tranh
6 |ID_BPTT Chudi 50 thai; 6-thudc tiém tranh
thai; 7-thudc céy tranh thai;

7/7-thay thubc cdy tranh
thai; 8-bién phap khac; N-
nao hut thai-khong str dung;
S-dién giai 14 sinh-khong sir
dung; T-mang thai-khéng

su dung.
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Bang 3.4 luu thong tin ké hoach hoa gia dinh, con bang 3.5 luu thong tin cac
lan str dung ké hoach hoa gia dinh (lich str)

Bang 3.5: Luwu thong tin lich sit ké hoach héa gia dinh

.| Kiéudir | Kich thuée Mb ta
STT | Tén trwomng dir liu N z.
licu toi da

M4 lich stt ké hoach hoa

1 | ID_KHHGD_LS SO 10 gia dinh.

2 |ID DU _LIEU S 10 Mai nhan khau

Ngay bat dau sir dung bién
3 | NGAY_BAT_DAU Ngay 50 phép tranh thai.

Ngay cdp nhat 1én phan
4 | NGAY_CAP_NHAT Ngay 50 mém.

) Ma phuong/xa — theo danh
5 | ID_PHUONG_XA So 10 muyc chung toan quéc.

Ma bi¢n phap tranh thai
duoc quy dinh theo cong
van sd 96 (bang 2. M3 bién
phap tranh thai va sy kién
thai san): 0-khong str dung;
1-vong tranh thai; 1/1-thay
vong tranh thai; 19-théi st
dung vong tranh thai; 2-
tri€t san nam; 3-triét san
6 | ID_BPTT Chudi 50 nit; 4-bao cao su; 5-thudc
udng tranh thai; 6-thudc
tiém tranh thai; 7-thudc cay
tranh thai; 7/7-thay thudc
cdy tranh thai; 8-bién phap
khac; N-nao hut thai-khong
sot dung; S-dién giai la
sinh-khong st dung; T-
mang thai-khéng str dung.
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Trong nhirng nhan khau I nit trong d6 tudi sinh dé, s& cé thdng tin quan ly
vé strc khoe sinh san: ngay thu thap, ngay sinh con, can nang tré, 1a con thir may,
sinh tai dau, cac thdng tin vé tré sinh (ho tén, gi6i tinh, ngay sinh...).

Bang 3.6: Luu thong tin strc khée sinh san

< Kich
Kibu di , N s
STT | Tén truomg dit licu 'le“ "1 thuée thi M5 ti
1eu
) da
1 ID_SKSS Sé 10 Ma3 strc khoe sinh san.
2 | ID_DU_LIEU sé 10 Ma nhan khau.
’ Ma phuong/xa — theo danh
3 | ID_PHUONG_XA sé 10 muc chung todn quéc.
Ngay cong tac vién dan sb di
4 | NGAY_THU THAP | Ngay 50 thu thap.
5 | NGAY_SINH Ngay 50 | Nedysinhcuatre.
Ngay cép nhat 1én phan
6 | NGAY CAP_NHAT | Ngay 50 mim.
Sinh con & dau: S-tai tram y
7 | SINH_CON_TAI Chudi 5 t; H-tai nha, O-d¢ tai no
khac.
8 |LA_CON_THU sé 5 | Lacon thir may.
9 | CAN_NANG Chudi 10 Can nang lc sinh.

Ngoai ra, co s¢ dit lidu con luu trir théng tin vé cong tac vién dan s, l1a
nhitng can bo hang thang di thu thap cac thong tin thay ddi vé dan sé 1én phiéu thu

tin.
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Bang 3.7: Luu thong tin cfng tac vién

Kiéu dit | Kich thuéc Mo ta
STT Tén truwong dir li€u . z.
licu toi da
1 | ID_CONG_TAC_VIEN S6 10 Ma cong tac vién
2 | TEN DEM Chudi 100 Tén dém cuia cong tac vién.
3 | TEN Chudi 100 Tén ctia cOng tac vién.

M@ phuong/xa — theo danh

4 | IP_PHUONG_XA 56 10 muc chung toan qudc.
5 | GIOIL_TINH S 1 Gi61 tinh: 0-nit; 1-nam.
6 |NGAY_THAM_GIA Ngay 50 Ngdy bat dau tham gia.

Quan ly danh muc dia ban. Mdi xa/ phuong quan 1y nhiéu dia ban, duoc
danh sb theo th tu t6, ap/khu phd. Trén mdi dia ban c6 mot hodc nhiéu cong tac
vién dan sé quan ly.

Bang 3.8: Luu thong tin dia ban

2 Kich
Kié A
STT | Tén truéng dir lidu M thuee M5 ta
dir liéu ..
toi da
1 |1D_DIA_BAN Sb 10 | Madiaban.
2 |ID_CONG_TAC VIEN| Sb 10 Ma cong tac vién.
3 | TEN_DIA_BAN Chubdi 500 | Léndiaban.
) Ma phuong/xa — theo danh
4 | ID_PHUONG_XA 86 10 muc chung toan qudc.
5 | DIA_CHI Chudi 500 Dia chi cua dia ban.
6 | GHi_CHU Chudi 500 Ghi chu thong tin dia ban.
Ngay cap nhat trén phén
7 | NGAY_CAP_NHAP Ngay 50 | mim.
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3.1.2 Xay dung phan mém qudn ly

Theo két qua khao sét thuc té vé nhu cau st dung phan mém quan ly dan s,
dé thuan tién cho ngudi sir dung thi giao dién dé xuat nhu hinh dudi day:

Giao dién quan Iy ho - nhan khau dugc phan theo xd/phudng va ting dia ban.
Ho khau hién thi cac théng tin gom: s6 ho, SN/tén ngudi; cac hd 6 gach mau xanh
la cho biét ho d6 chuyén dén; cac ho co gach mau d6 1a cho biét ho do chét/mat; cac
ho con lai 1a dwgc thém méi. Cac nat chire ning quan ly ho khau: tim kiém, thém
ho, stra ho, x6a hg, in danh sach. Mdi ho khau thi c6 nhitng nhan khau. Trong nhan
khau hién thi cac thong tin gom: ho tén, quan hé, ngay sinh, dan toc, gigi tinh, trinh
d6 hoc Van, trinh d6 chuyén mén, hon nhén, cu tri; nhan khau ¢6 gach mau xanh l1a
cho biét nhan khau d6 chuyén dén; nhan khau c6 gach mau do cho biét nhan khau
d6 da chét/mat. Céc nit chirc nang quan ly nhan khau: thém, saa, x06a, in, in PTT
(phiéu thu tin).

m Chuyén hd khiu Tach c3 nhan Tim kigm Bdo co Quan Iy CTV QL Bién déng
Hé khiu Théng tin KHHGB-SKSS5 Théng tin bign d8ng
= s Phurérng Minh Thanh
Dia ban: Bia Ban 1, Khu Pha Ninh Phura|=
Tim
58 hd SNJTén ngudi B ra sodt Ho E2n Quanhé | Ngdy sinh Dan bic Giditinh  Trinh d8 hoc van ]
00001 | Nguy&n Thi Danh Ep U LA ez P , Trung hoc e | Khéne |
iguy=n Thi DOAN HIU LAP Chii hd 03/07/1575 Kinh Mam a
00001.1| Nguy&n Thi KiBu Anh
000011 Pham Béng Khoa - b .
TREN KIM PHUONG ',?-LCI"‘LC"Q 06/08/1973 Kinh N Trung hoc oo | Khéng
00002  Bedn Hiu L3p “hu b2 ==
- P ) .
£9054 | Trame T FhirHins = werraiM AR E T i =z Fibwrhge | PO
00005 | Trang Thi Hai
88865 | BodmMinkhi o : 02/2 ; Sng
BE TRAI Con d& 27/02/2020 Kinh Mam Khiinc
00007 TrEn Thi HuyEn
DOAN MINH THY | Con dé 05/03/2000 Kinh Mam T’“”fhl"-‘c phd | Khin
00002 | Huynh Céng Ludn ang
00005 | Pham Kim Oanh
: I - i Frormrme s b
00011 | Nguy®n Hoa Mai
v
————— . x o, -
=8 hd khdu: 250 |
Thém hd Sira hd In Thém Sira Xéa In In PTT

Hinh 3.1: Giao dién quan Iy h$ - nhan khau
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Mau théng tin chi tiét caa mau in phiéu thu tin. V&i mau in nay, cong tac
vién dan sé s& in phiéu nay ra, dé di dén ting ho dan, ghi chép lai thong tin bién

d6ng (néu c6 thay doi).

<[5 % Page (1 []of[1 G P[]
I- THONG TIN CO BAN HO 5O: 00002 Pia chi hy: Poan Hiru Lip.Dia Ban 1, Khu Pho Ninh Phude, To: 1.2.3,4.5.15, 16, Phwirng Nink
i Thanh
?% Ho va tén Quan hé véi cha hy Gigi tinh Ngay sinh Din the Tinh trang hon nhin Tinh trang cw
1 DOAN HOULAP Chd by =
2 | TRAN KIMPHUONG. VorChing o BY
3 DOAN MINH THY Comds
e o o

II- THEO DOI 5T DUNG BPTT TII- THEO DOI CAC THAY BOI

1.Tré inh

He vétén: TRAN KIMPHUONG
Namsink 1973 BPTT: Thoisk
v

Thing nim bt dia SD BPTT : 07/07/202:

Nam
Théng _
2016 | 2017 | 2018 | 2019 | 202
6
g
T

Hinh 3.2: Giao dién in PTT (phiéu thu tin)

Giao dién quan Iy thong tin ké hoach héa gia dinh-siac khoe sinh san. Tab
nay quan ly thdng tin ké hoach héa gia dinh — sirc khoe sinh san. Ké hoach héa gia
dinh: Iuu lai cac 1an nhap bién phéap tranh thai, ngay thang, cac bién phap dugc st
dung, théng tin nhan khau. Stc khoe sinh san: théng tin cia ngudi me (ho tén, ngay

sinh, ngay thu thap, ngay dé, con thir may, can nang); thong tin cia ngudi con.

[N  Chuvén hd khiu Téch ca nhan Tim kigm Bao cio Quén Iy CTV QL Bign déng
HB khau Théng tin nhan khiu Théng tin bién déng
Oia phuong: [ ang Ninh Thanh
BDia ban: Bia Ban 1, Khu Phé Ninh Phud |+
Tim
Ho tén Bién phdp
S6hs SNfTén ngusi D3 ra sodt, -
. TRAN KIM PHUONG Vang tranh thai
00001 | Nguyen Thi Danh Thay véng tranh thai
00001.1 Mguy&n Thi Kidu Anh khéng sif dung
00001.1 Pham ©#ng khoa Véng tranh thal
00002 Boan Hiiu L3p Théi st dung véng trénh tha
65363 —uyrheEtes Ta
Boe8: Fefg T Hy-HERg £ Tdng so: 05
00005 | Trang Thi Hai
00007 | Tran Thi Huy@n = = | Ngdythuthip Ngaydé | Thongtm L3 conthirmdy|  Sinhtai
—— — s 05/03/2003) Sinh con 1 Tai oSGy tE
00008 | Huynh Cang Ludn - o
o 27/02/2020/ Sinh con 2 Tai coséy tE
00009 | Pham Kim Ozanh
S& ngudt: 01
Thém KHHGD Thém SKSS
Thémhé | sirahd In

Hinh 3.3: Giao dién quan ly théng tin KHHGD-SKSS
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Quan ly théng tin bién dong (hinh 3.4) s& liét ké céc 1an bién dong cua nhan

khau. Hinh bén duéi 13 hién thi 3 lan bién dong cua nhan khau; théng tin vé ngay

bién dong va trang thai.

[ rente |

Chuyén ha khau

Téch ca nhan

Tim kigm

Bdo cdo Quan Iy CTV

QL Bién déng

Ho khau
Bia phuang: |y o Ninh Thanh
Dia ban: Dia Ban 1, Khu Phd Ninh Phus |
Tim
S6 hd SN/Tén ngudi B3 r3 sodt
00001 | Mguyén Thi Danh
000011 Mguyén Thi Kigu Anh
00001.1 Pham BEng Khoa
00002 | Poan Hifu Lip
80983 | Huynh-EdngFem
00004 Trang Thi Thay Hang =
00005 | Trang Thi Hai
60006 | Dodn-Minh-Chi
00007 | Tran Thi Huyén
00008 | Huynh Céng Ludn
00009 | Pham Kim Oanh
00011 | Nguyén Hoa Mai
f0019 | Menidn D ana Thanh h
56 h§ khdu: 250
Thém hd Sira hé In

Théng tin nhan khiu

Théng tin KHHGD-5KSS

Ngay bién déng
05-08-1998
03-02-2003
07-07-2021

Trang thai
Surc khoé sinh san
Siic khoé sinh san

Chuyén di

Hinh 3.4: Giao dién xem théng tin bién dong

Giao dién chuyén ho khau (hinh 3.5). giao dién nay c6 chirc ning khi ho

khau cung xa/phuong can thay dbi/chuyén ho khau tir dia ban nay dén dia ban khac.

Chtc ning nay thuc hién bang cach: chon ho thudc dia ban can chuyén di (bén trai)

va chon dia ban méi cho ho dé (bén phai); chon xong, ta nhan nat “chuyén”.

QUAN LY HO - NHAN KHAU

TT chi tige i-ﬁﬁ—ﬁ Téch c& nhin Tim kifm Bio cdo Quén Iy CTV QL Bi&n ddng
H& chuyén di H& chuyn dén
Bia phuong: Phuéng Ninh Thanh Bia phwung: | Friréng Menh Thanh
Bis ban: Sia Ban 1, Khu Phd Ninh Phusd = Bia ban: -
Tim Tim
S&ha SN/TEn ngudi S&hi SNT&En ngui

00001 Nguyén Thi Danh 00001 Mguy&n Thi Danh

000011 Nguyén Thi Kigu Anh 000011 Mguy&n Thi Kigu Anh

0000L.1 Pham Béng Khoa D0001.1 Pham Bing Khoa

00002 Boin Hiru Lip 00002 Boin Hiu Lip

0000s Trang Thi Hai Cthgn 00005 Trang Thi Hai

00007 Tran Thi HuyEn 00007 TrEn Thi HuyEn

00008 Hujnh C&ng Ludn 00008 Hugnh Céng Ludn

00005 Pham Kim Canh 00003 Pham Kim Oanh

00011 Nguyén Hoa Mai 00011 Mguy&n Hoa Mai

00012 Nguyén Long Thanh D0012 Mguyén Long Thanh

00013 Tran Qudc Thai 00013 Tran Qudc Thai

00014 Nguyén Thi Thudn 00014 MguyEn Thi Thudn

00015 Nguyén VEn BE 00015 gury

00015 Nguyén VEn TruySn 00016 g

00017 Ngd VEn Hung - 00017 g -

55 hd khiu: 230 55 3

Hinh 3.5: Giao dién chuyén hd khau
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Giao dién tach ca nhan (hinh 3.6). Giao dién nay c6 chirc nang 1a tach 1 hay
nhiéu nhan khau tir ho nay (bén trai) sang ho khac (bén phai); khi chon nhan khau
xong, nhan nut “chuyén di”; hoic can tao lap thém ho méi cho nhan khau céan
chuyén di thi nhan nat “1ap ho méi”.

QUAN LY HO - NHAN KHAU
T chi tiée Chuyén h khiu W Tim kigm Bio c2o Quan Iy CTV QL Bign déng

€4 nhin chuyén di €3 nhin chuyén dén
Dia phucng: Fhuwéng Minh Thanh Bia pwong: | Fhudng Minh Thanh
Bia ban: Biia Ban 1. Khu Phd Minh Phud = Biz bdn: Biza Ban 12. Khu Phd MNinh Lgi, |+
H khdu: 00001-Nguysn Thi Danh - HS khau: |00004-Cao Hanh Phiic] -
ST Ho va tén quan hé STT Ho v tén quan hé
1 MGUYEN THI DANH Chii hé - 1 CAD HANH PHUC Chil hii -
2 MGUYEN MINH QUAN Con dé - z Wi THI QUGT VorChéing chil hj=
3 MGUYEN THI HONG HO& Con dé
4 MGUYEN THI TUYET HONG Con g i
5 LE THI NGOC HA Con nuéiiCon di|= by
3 MGUYEN QUAEN DAT Chau
S8 cong din: 06 S& cdng din: 02

Hinh 3.6: Giao dién tach ca nhan sang hd khau méi

Giao dién tim kiém — muc dich 1a tim kiém céc théng tin can thiét va xuat ra
danh sach, phuc vu viéc in an. Giao dién nay chia ra cac chuc niang tim kiém nho
(hinh 3.7): tim kiém ca nhan (sé 1), tim kiém ho khau (sé 2), bién dong ca nhan (sb
3), tim kiém BPTT (s6 4). Tim kiém c& nhan, chon cac thong tin can tim nhu: dia
ban, ho tén, gidi tinh, d6 tudi tir - dén, ngay sinh tir - &én, hén nhan, quan hé véi cha
ho.... Tim kiém ho khau chon céc théng tin tim: s6 ho, ho tén chu ho, sé ngudi
trong ho, ho c6 bién dong tir ngay — dén ngay. Bién dong ca nhan chon céc thdng tin
can tim: loai bién dong (chuyén di, chuyén dén, tré sinh, chét, hdn nhan, ké hoach
hoa gia dinh, stc khoe sinh san), tir ngay — dén ngay bién dong. Tim kiém bién phap
tranh thai chon cac bién phap tranh thai (vong tranh thai, triét san, khéng su
dung...). Khi tim kiém dugc cac théng tin can thiét, ¢ thé dung xuit ra file excel

dé in an va luu trtr.
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Hinh 3.7: Giao dién tim kiém cac théng tin

Giao dién quan ly CTV (cong tac vién). Cac thong tin quan ly vé cong tac

vién dan sb: ma sd, ho tén, gigi tinh, ngay tham gia.

QUAN LY HO - NHAN KHAU

TT chi Chuyn hi khdu Tackh ca nhan Tirn ki Bdo cao pudn QL Bifn Sdang
Chon xSiphudng: Puniing Mnh Thanh =1 I?‘
M3 CTV Ho tén Mgy tham oia [ G tink Ghi chi
1 BUT KIM NGAN 01/0142012 T
z HGUYEN THI TRUYEN 01/01/ 2011 N
3 PHAN HONG NHAN 20/01/2014 N
4 B0 THI ANH NEUYET 4L/0L/2014 NiF
5 PHAN VAN B 010142011 Nam
& TRAM THI ANH BAD 0708/ 2008 Wi
7 PHAN WAN LLIGM 30/07/ 2004 Nam
] HGUYEN THI THU THOY QLf0L 2001 NiF
E] THI MY MA 01/0L/2018 NiF
10 LE THI KIM LIEN 10/07/2013 N
11 HUYNH THT MUT 11/07/2013 NiF
1z PHAM CAD BICH THUY 01/01/2010 NiF
12 NGO THI MF LIEN 30/07/2016 NiF
14 CAD KIM HOA 30/04/2015 NiF
15 TRIEL THI UT 30/07) 2001 N
16 MGUYEN THANH MAT 18/01/2015 Nam
17 NGUYEN VAN NHAN 30/07/2013 MNam
1B HO THI BIER 30/07/2013 NiF
13 TRAM THI THUY 01/01/2015 MiF
20 DUCTMG THI T GaNH 30/11/2015 MNIF
21 TREM THI HEMNG 22/07/2013 T
23 MGUYEN THI KIM DAN 22/07/2015 [
Ting CTW: 22
M3 sis: Ho tén: Gih tinh:  [Mam | = Mody tham gia:  [091zz021 = 13 CBCT L || i || prey

Hinh 3.8: Giao dién quan ly thong tin cdng tac vién dan so
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Sau khi thém mai cdng tac vién, ta thuc hién gan cong tac vién d6 vo thudc
dia ban quan 1y — bang cach chon dia ban cd san hoic thém méi dia ban. Tuy vao
mdi dia ban, ta c6 thé gan 1 hay nhiéu cong tac vién. Cong tac vién dan sb c6 nhiém
vu hang thang 1a di thu thap thong tin vé cac ho - nhan khau cé bién dong trén dia

ban ma ho quan ly.

Chn &/ phusing In 05
Biia chi &y du Chng =c vign Tdng =8 hd Ghi chd
Dia Ban 1, Khu Phé Ninh Phudc, Té: 1, 2, 3, 4,5, 15, 16 PHAN VEN BU 220 | 211 b3
Bia Ban 10, Khu Ph Ninh Lei, T5: 1,2, 3, 4 HUYNH THI MUT 168 152 b
Bia Ban 11, Khu Ph3 Ninh Lk, T5: 5, 6. 7, B MGUYEN THI KIM DAN 185 137 b

Bia Ban 12, Khu Ph# Ninh Lg, T4 8, 9, 10, 11, 12 PHAM CAD BiCH THUY 187 ha
Bia Ban 13, Khu Ph# Ninh Lo, T4 13, 14, 15, 16, 17 LE THI KIM LIEN 173 | 204 b3
Bia Ban 14, Khu Ph# Ninh Lo, T4 18, 19, 20, 21 NGO THI MT LIEN 181 | 110 hd
Diia Ban 15, Khu Ph Ninh Héz, TE 2, 3, 4,5, 6, 7 NGLIYEN VAN NHAN 181 | 208 h&
Diia Ban 16, Khu PhE Ninh Héz, TS 4, 5, 6, 7,89, 13 TRAN THI HONG 150

BDia Ban 17, Khu Phd Ninh Haa, T8 9, 10, 11, 12, 13 HE THI DIER 151 217 hd
Diia Ban 18, Khu Ph Ninh Phic, T8 11, 12, 13, 14, 15, 16, 17, 19 NGLIYEN THANH MAI 313 | 228 hi
Bia Ban 13, Khu PhE Ninh Phic, T6 1, 2, 3, 4. 5 CAD KIM HOA 1B5 185 hd
Biia Ban 2, Khu Ph Ninh Phude, T8 20, 21, 22, 23 NGUYEN THI TRUYEN 148 | 123 b3
Diia Ban 20, Khu PhE Ninh Phic, T5 7, B, 9, 10 TRIEU THI UT 183 | 164 hi
Diia Ban 21, Khu Ph Ninh Phic, T8 18, 20, 24, 72, 23, 24, 25, 26 ARG THI TE OANH 221

Diia Ban 22, Khu Ph Ninh Nghis, T8 1, 2, 3, 4,5 TRAM THI THUY 245 | 150 h3
Bia Ban 2, Khu Phd Minh Phude, T8 25, 27, 28, 23 BUT KIM MGAN 171 | 135 hé
Bia Ban 4, Khu Pha Ninh Phude, T6 3, 4, 5 PHAN HONG NHAN 190 | 158 h3
Bia Ban 5, Khu Phd Ninh Phude, T8 12, 13, 16, 17, 18, 19 £4 THI ANH NGUYET 186 163 b3
iz Ban 6, Khu Phé Ninh B, T 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11 TRAN THI ANH BAD 229 | 204 hi
Bia Ban 7, Khu Phé Ninh Bir, T4 14, 15, 16, 17, 18 NGUYEN THI THU THUY 219 | 173 hé
Diia Ban B, Khu Phd Ninh Bdc, T4 19, 20, 21, 23, 34, 25 THI MY NA 293 | 251 hi
Diia Ban 9, Khu Phd Ninh Bdc, T8 7, 8, 9, 10, 11, 12, 13 PHAN VAN LLIiM 252 | 249 hi
Tén dia ban Dia Ban 17, Khw Phd Minh Hoa, TG 9, 10, 1 Chan Sp/kg Khu phé Ninh Hba bl Ghi chd 217 hd

Db sheh efng the vidn:

BUT KIM NGAN MGLYEM THI TRUVEN PHAM HONG NHAN 00 THI ANH MGLIVET

PHAN WM DU

THI MY BA

NGO THT MY LIEN
MGLIVEN WAN NHAN
TRAN THE HONG

TRAN THI ANH DAD
LE THI KIM LIEN
CAD KIM HOA
(% 1O THI DIER
MGUYEM THI KIM DAN

PHAM VAN LLIOM
HUYNH THI MO
TRIEU THI UT

TRAN THI THURY

MGUYEN THI THU THUY
PHAM CAQ BICH THUY
MGLWEM THAMH MAT
DLAANG THI TO CMH

Lua Laim rinds Xda

Hinh 3.9: Giao dién quan ly dia ban va gan cong tac vién vao dia ban

Giao dién quan ly bién dong (hinh 3.10). Giao dién nay dé quan ly cac bién
dong: xem, sira, phuc hoi, in DS (danh sach). Trén giao dién, ta c6 thé chon tir ngay
— dn ngay, chon loai bién dong (x6a do ghi thira, thém do ghi thiéu, chuyén di,
chuyén dén, chét, tré mai sinh); ta c6 thé sta lai thong tin ngay bién bién dong hoac
phuc hdi vé trang thai ban dau (do thao tac chon sai) — vi du 15 bAm nham nhan
khau A — chuyén di, thi ta co thé vd chd quan ly nay, tim chon lai nhan khau, va
bim nat “phuc hdi”, khi d6 nhan khau A s& quay Vé trang thai ban dau la chua

chuyén di. Ngoai ra, c6 thé in danh sach ra, phuc vu cho viéc bao céo.
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QUAN LY HO - NHAN KHAU
Tirn ik Bs cdo uan 1y cTv

QUAN LY THONG TIN BIEN BONG

TT ohi LSt Ohwrydin hi ki Tach ca nhan

(D5 b sung chifc ndng phuc hii xda do ghi thisit)
Chon ngay thu thip: Tir mgdy: [01711/2021 - i gy 0Sy12,2021 -
Chon kigu bign d8ng: ChuayEin o&n ~

Sigs P b In DS

Danh sich big&n déng

MhER khEu HE khau

sTT Ho Tén Mgéy sinh S& b

1 | NGUYEN MINH TAM 2505/ 1967 ooise Mgulin MEnh TS

2 | NGUYEN THI NGOC MAT 175011971 00157 B &

3 | NGUYEN THT MINH THLS C2OH 1SR 004157 B

4 | NGUYEN THI NGOC MAT 170171597 o015% MgueySn Manh T Ot (n 11711/3021
S | NGLYEN THI MINH THU 02/04/ 1998 ooase MiguryEn Manh T Chunedin n | 1111/2021
& | PHAM HOU TR OO/ 151 . | ooass WG Thi Kim Chi Chuysn dén | 1171172021

o

7 | PHAM PHOC AN 14/11/2018 VI Thi Kim Chi Chuysin d&n | 11/11/3021
& | HD MINH PHUONG 27071992 i B Parcng

9 | LE THI BAC TRAN 22/07/1%33 HiG PEnh Pregamg

10 | HD LE QUAN NEHT 10711/2020 i B Parcng

Hinh 3.10: Giao dién quan ly théng tin bién déng cia hd - nhan khau
Giao dién cac mau béo céo (hinh 3.11). C4c mau béao cao theo dung s quyét
dinh 18/QD-TCDS ngay 17 thang 3 nim 2016. Bao gém c4c mau biéu co ban: bao
céo dan s6 ké hoach hoa gia dinh theo thang (cip x&: biéu 01 — DSX va cap huyén:
biéu 01-DSH); theo quy (cap xa: biéu 02 — DSX va cap huyén: biéu 02-DSH); theo
nam (cap x&: biéu 03 — DSX va cip huyén: biéu 03 — DSH).

BAO CAO DAN SO KF HOACH HOA GIA DINH

Chon wx Aso can a0 cho ddn 25, ki hosch ham gia dinh (R 01) =
Thana 10 - s

BAO CAO DAN SO KF HOACH HOA GIA DInNM

Chon wE Bho chu: Bio cho din o8, b hogth hia gia Jink (Bide 03) -
Quy > = e 2021 -

BAO CAO DAN SO KF HOACH HOA GIA Dinm
Chon xa: Bao cao: Bac cas dan =6, ke hosch hom gin dinh (Bl 03) ~
Thana 10 - oA 20212

L e ™ oS

Hinh 3.11: Giao dién bao c&o dan sb ké hoach hoéa gia dinh
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Cé4c mau bao cao dan cu tiéu biéu: dan s6 chia theo gidi tinh va dia ban dan
cu (DCX 01); dan sb va bién dong dan sb theo dia ban dan cu (DCX 02); dan sé
chia theo nhdém tudi va gigi tinh (DCX 03); dan sb nir tir 13 tudi tro 1én chia theo
tinh trang hon nhan va dia ban dan cu (DCX 04); dan sé chia theo dan toc va gioi
tinh (DCX 05).

BAO CAO DAN CUf

BAO CAO DAN CUf Ol Biock Db vh b Sing din 05 i thes o b i 8
T4 noby o04/1/2024 * Dinmglv /11202 .

Bdoche Db s chis thes ok i 48 Ba b dd cw (DCX 0L %
Dinogly 1212201 2
L omw | ms

Tigeihh  Tingwidn  New "»

BAO CAO DAN CUf
Bocie 0 o 01 13 1o 1 M (5 e B g B [®

Biotin  Din 4 e theo s i vé guh b (DOX03)  [w Olnaghy /1y
Dinngly /131 .

BAO CAO DAN CUf

v tudh
1 Téog cteg
, Te0dln0d
? v
3 TS o9

16104 14
)

TS 6 19
*

Hinh 3.12: Giao dién bao cao dan sb ké hoach hoéa gia dinh
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3.2 Xay dwng mé hinh dw bao dan sb
Cho chudi dit liéu quan sét vé tong dan sb tinh Tay Ninh theo quy, tir quy 1
nam 2006 dén quy 4 nam 2020. Ung dung mé hinh ARIMA, vai viéc st dung phan
mém EViews [6],[7] du bao béo bién dong dan s Tay Ninh cho quy 1, 2, 3, 4 nim
2021.
S6 liéu dan sb tinh Tay Ninh [5]
Bang 3.9: Dan s6 Tay Ninh tir nim 2006 dén 2020

STT Nz“m}: Dién sb Té)f Ninh STT| Nim:Quy Dén s6 Tft)f Ninh

Quy (nguoi) (nguwoi)
1 2006:1 785951 31 2013:3 996068
2 2006:2 785682 32 2013:4 1001558
3 2006:3 785511 33 2014:1 1011206
4 2006:4 785234 34 2014:2 1013617
5 2007:1 789224 35 2014:3 1018924
6 2007:2 788836 36 2014:4 1023716
7 2007:3 788343 37 2015:1 1029049
8 2007:4 788214 38 2015:2 1031141
9 2008:1 787470 39 2015:3 1029894
10 2008:2 786707 40 2015:4 1032252
11 2008:3 785816 41 2016:1 1033721
12 2008:4 785228 42 2016:2 1075822
13 2009:1 785792 43 2016:3 1102905
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14 2009:2 786348 44 2016:4 1113911
15 2009:3 792504 45 2017:1 1118340
16 2009:4 798314 46 2017:2 1124953
17 2010:1 825559 47 2017:3 1135372
18 2010:2 834657 48 2017:4 1149219
19 2010:3 834880 49 2018:1 1153659
20 2010:4 842424 50 2018:2 1160556
21 2011:1 845123 o1 2018:3 1168838
22 2011:2 848188 52 2018:4 1182790
23 2011:3 871622 53 2019:1 1188282
24 2011:4 911750 54 2019:2 1193613
25 2012:1 949429 55 2019:3 1196177
26 2012:2 958346 56 2019:4 1196177
27 2012:3 967384 57 2020:1 1200249
28 2012:4 978596 58 2020:2 1198184
29 2013:1 986015 59 2020:3 1196300
30 2013:2 991203 60 2020:4 1197468




63

Budc 1: nhan dang mo hinh:

a.  Kiém tra chudi dirng
Db thi chudi dix liéu dan sé Tay Ninh, chudi ky hiéu DANSO

DANSO

1,300,000

1,200,000 —|

1,100,000 —

1,000,000

900,000

800,000

700,000

T T T T T T T T T T T T T T
o6 o7 o8 o9 10 11 12 13 14 15 16 17 18 19 20

Hinh 3.13: dan sé Tay Ninh tir niim 2006 dén 2020

Phén tich so b tir d6 thi thi ta thay chudi c6 xu thé tang dan. Pong thoi ¢6 su
dao dong trong d6 thi chudi 1a twong d6i khong 6n dinh. Vi thé, 4p dung ham bién
d6i LDANSO = Log (DANSO), dé giam bét tinh bat 6n dinh cia chudi truéc khi

thuc hién phan tich.

LDANSO

14.1

14.0 —

13.9 —

13.8 —

13.7 —

13.6 —

13.5

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

Hinh 3.14: Po thi chudi so liéu dan sé Tay Ninh sau khi sir dung
ham bién ddi Log
Chudi LDANSO thu dugc sau khi thuc hién ham bién d6i Log trén DANSO
dao dong 6n dinh hon so vai chudi ban dau, nhung chua phai la chudi dung, gié tri
trung binh cta chudi van tang theo thoi gian. Piéu d6 rd rang hon khi xem xét
tuong quan d6 caa ham tu tuong quan — ACF va ham tu twong quan tirng phan —
PACF cua chudi LDANSO:
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Date: 0S/02/22 Time: 10:14

Sample: 2006001 202004

Included observations: 60

Autocorrelation Partial Correlation A P 2-Stat Frob

1 — 1 — A 0967 0957 58974 0.000
1 —— LI 1 2 0,930 -0.084 11444 0000
1 — LI 1 32 0.890 -0.054 16508 0.000
1 — LI 1 4 0,847 -0.052 21372 0.000
1 — LI 1 5 0.803 -0.037 257 .32 0000
1 — LI 1 5 0757 -0.051 29579 0.000
1 — LI 1 0709 -0.05¥ 332203 0.000
1 — LI 1 g8 0652 -0.055 3263202 0,000
1 — LI 1 9 0606 -0057F7 38978 0.000
1 — LI | 1 10 0.553 -0.035 41250 0.000
1 — LI | 1 11 o495 -0.047 431.35 0.000
1 — LI | 1 12 0,442 -0.042 44559 0,000
1 — LI 1 12 0.388 -0.045 45849 0.000
1 — LI | 1 14 0,333 -0.025 467.45 0,000
1 — | 1 1 15 0279 -0.018 47388 0.000
1 — LI | 1 16 0.226 -0.020 47821 0000
1 = 1 1 17 077 0,022 48094 0,000
1 = LI | 1 18 0120 -0.029 45243 0,000
1 B\ 1 1 19 0,054 -0.022 45307 0,000
1 p o 1 1 20 0,042 0017 483224 0,000
1 1 LI 1 21 -0.001 -0.0658 48324 0,000
LI | 1 LI 1 22 -0.044 -0.053 45342 0,000
1O 1 1 1 23 -0.034 -0.011 4854 14 0000
1 O 1 1 |- 24 0119 0,020 48561 0000
1 O 1 1 1 25 0150 0,021 487.99 0.000
L = 1 LI 1 26 -0.130 -0.055 491.54 0,000
| m— 1 LI | 1 27 -0.210 -0.045 49549 0,000
| — 1 LI 1 28 -0.229 -0.042 503212 0,000

Hinh 3.15: ACF va PACF cia chudi LDANSO
C6 rat nhiéu gié tri ty twong quan & cot AC nam ngoai khoang tin cay
+1.961/60 = £0.2530.
Trong hinh 3.18, twong quan d6 ACF giam dan khi tré tang, PACF tai tré 1
c6 gié tri 16n nhat gan véi gia tri don vi 1, diéu d6 chiing to chudi DANSO chua
phai 1a chudi dirng. Dudi déy 1a kiém dinh DF cho chudi LDANSO:

Mull Hypothesis: LOARMSO has a unit root
Exogenous: Constant
Lag Length: 1 {(Automatic - based on SI1C, maxlag="10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.573621 0.8680
Test critical values: 1% lewel -3.545208
5% level -2.912631
10% level -2 594027
*MackKinnon (1995) one-sided p-values.
Avugmented Dickey-Fuller Test Equation
Cependent Wariable: CHLOARSO)
Method: Least Squares
Date: 05/M02/22 Time: 10:16
Sample (adjusted): 2006032 202004
Included observations: 58 after adjustments
Wariable Coefficient Std. Error t-Statistic Frokb.
LA So-1) -0.004291 0007451 -0.573521 0.5586
D{LDAMNSO-1)) 0567910 O 1112324 5. 105551 O.0000
L= 0062278 o.102021 0.6504521 0.5420
R-squared 0.221789 Mean dependent var 0007266
Adjusted R-squared 0297127 S.D. dependent var 0.010540
S.E. ofregression 0008837 Akaike info criterion -0. 569426
Sum squared resid Q004295 Schwarz criterion -G 462851
Log likelihood 193 5133 Hannan-CQuinn criter. -6. 527913
F-statistic 120478285 Durpin-YWatson stat 1.805505
Frob(F-statistic) 00000232

Hinh 3.16: Kiém dinh DF caa chudi LDANSO
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Kiém dinh Augmented Dickey-Fuller (DF) ciing chung té day khong phai 1a
chudi dirng. Do gia tri tuyét ddi cua théng ké ADF dugc tinh toan qua kiém dinh DF
1a 0.57 nho hon cac gid tri tuyét ddi toi han tai cic muc ¥ nghia 1% = 3.54; 2% =
2.91; 10% = 2.59

b. Bién doi chudi khéng dirng thanh chudi dirng

Do chudi LDANSO di dugc chang minh qua kiém tra ham ty twong quan
ACF va kiém dinh don vi DF & trén 1a khong dung, vi thé n6 can phai dugc bién doi
thanh chudi dirng trudc khi tao 1ap md hinh ARIMA.

Thuyc hién sai phan bac 1 trén chudi khdong dirng LDANSO trén, dit tén la

DLDANSO va xem xét tuong quan d6 cua ham tu twong quan ACF ctia n6 nhu sau:

Date: 05/02/22 Time: 10:18
Sample: 200601 202004
Included observations: 59

Autocorrelation Partial Correlation A PAC -Stat  Prob

I—
=

0.560 0560 19.431 0.000
0182 -0181 21.528 0.000
-0.012 -0.040 21.53¥ 0.000
0.000 0082 21537 0.000
0.022 -0.021 21.568 0.001
0.082 0082 22022 0.001
0119 0053 23006 0.002
0109 0007 23841 0.002
-0.001 -0.094 23841 0.005
10 -0.055 0.009 24065 0007
11 -0.169 -0.184 2Z6.206 0006
12 -0.187 -0.028 28.871 0.004
13 -0.242 -0176 33461 0.001
14 -0.252 -0.115 328.541 0.000
15 -0.252 -0.102 43754 0.000
16 -0.223 -0.096 47.928 0.000
17 -0.029 0224 43.0017 0000
18 076 0186 50734 0.000
19 0186 0.048 53.848 0.000
20 -0.008 -012¥ 53.854 0.000
21 -0150 -0.011 55983 0.000
22 -0126 0006 57.523 0.000
23 -0.029 0018 57V.605 0.000
24 0034 -0.085 57.72Yy 0.000

O0O™

1=
W00 = DN b S

Aflfgm-

=1

=010
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Hinh 3.17: ACF va PACF cia chudi DLDANSO
Tuong quan d6 ACF va PACF cua chudi DLDANSO, sau khi di loai bo cac

thanh phan tu twong quan tir chudi ban dau, c6 dic diém ACF c6 dao dong theo
hinh sin va hau hét cac ACF nam trong khoang téi han, tirc 1 xap xi bang 0. Dya
trén didu do, co thé két luan chudi DLDANSO la chudi ding. Kiém dinh nghiém
don vi DF, kiém dinh chudi thoi gian dimg, trong hinh duéi day ciing cho két luan
chudi DLDANSO la chudi thoi gian ding:
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Mull Hypothesis: DILDAMNSO) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on S1C, maxlag=10}
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.965054 0.0030
Test critical values: 1% level -3.548208
5% level -2.912631
10% level -2 594027
*Mackliinnon (19296) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Ciependent Variable: D{LDAMNSO 2)
Method: Least Squares
Date: 05/02/22 Time: 10219
Sample (adjusted): 20063 202004
Included cbservations: 58 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CHLDAMSO-1 ) -0. 437136 0110219 -3.966054 0.0002
c 0.0032189 0.001403 2273401 0.0269
R-squared 0.219290 Mean dependentwvar 2.27E-05
Adjusted R-squared 0.205349 S.D. dependent var 0009554
S E. of regression 0008784 Akaike info criterion -5.597944
Sum squared resid 0004321 Schwarz criterion -6.526894
Log likelinood 193 2404 Hannan-Quinn criter. -6.570269
F-statistic 1572959 Durbin-Watson stat 1.795068
Prob(F-statistic) 0.000210

Hinh 3.18: ACF va PACF cia chudi DLDANSO
Véi gid tri tuyét doi cua thong ké ADF tinh bang kiém dinh DF 1a 3.966054
déu 16n hon cac gia tri toi han tai cac muc 1% = 3.548208; 5% = 2.912631; 10% =
2.594027, diéu d6 chung to chudi DLDANSO la dung. D6 thi cia chudi ding
DLDANSO c6 dang:
DLDANSO

.05

.04

.03 |

.02 |

.01 |

.00

-.01

—— T T T T T T T T T T
06 07 08 09 10 11 12 13 14 15 16 17 18 19 20

Hinh 3.19: Po thi chudi so liéu DLDANSO
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c. Lwa chon m6 hinh ARIMA

Tuong quan dd cua chudi DLDANSO ¢ trén thé hién gia tri ACF va PACF
tai tré 1 déu khac 0, con tai moi tré khac bang 0. Vi thé mé hinh ARIMA (p, d, q)
duoc thiét 1ap gom:

- ACF tai tré 1 khac 0, chon g=1

- PACEF tai tré 1 khac 0, chon p=1

- Sai phan bac 1, chon d=1

Vay moé hinh duoc chon 1a ARIMA (1, 1, 1)

Buéc 2: Uéc lwong mo hinh:

Dependent Variable: D(LDANSO)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/02/22 Time: 10:28

Sample: 200602 202004

Included observations: 59

Convergence achieved after 22 iterations

Coefficient covariance computed using outer product of gradients
\ariable Coefficient  Std Eror  t-Statistic ~ Prob.

C 0006948  0.005053 1375100 01747

AR(1) 0403208 0245326  1.643%62  0.1060
MA[1) 0238792 0262409 0813311 03648
SIGMASQ 719E-05  138E-05  H333223  0.0000

R-squared 0.336351 Mean dependent var 0.007137

Adjusted R-squared 0.300152 5.D. dependentvar 0.010436

S.E. ofregression 0.008781 Akaike info criterion -6.558996

Sum squared resid 0.004241 Schwarz criterion -6.419146

Log likelihood 197.5199 Hannan-Cuinn criter. -6.505013

F-statistic 9291702 Durbin-Watson stat 1953311

Prob(F-statistic) 0.000046

Inverted AR Roots 40

Inverted MA Roots -24

Hinh 3.20: M6 hinh ARIMA (1, 1, 1)
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Buéc 3: Kiém dinh md hinh:

Kiém dinh nghiém don vi cho chudi phan du qua viéc xem xét tuong quan

dd thi ACF nhu sau:

Crate: 05/02/22 Time: 10:28

Sample: 20061 202004

Included observations: 59

Q-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Fartial Correlation A A Q-Stat Frob

1 1 ! 1 1 0019 0019 0.0216

1 1 ! 1 2 0015 0.014 0.0350

g L 3 -0.120 0131 11274 0288
Topoa LI 4 0032 0038 1.1955 0550
g L 5 -0.020 -0.028 1.2545 0.740
g L G5 0052 0036 14382 0838
g L ¥ 0049 0058 1.5044 0.901
LI = ] L = 8 0121 01171 26323 0.853
g o L 9 007y -00¥2 20504 0879
g L 10 0057 0071 232028 0914
g L 11 -0.1532 -0.1324 50600 0.829
1 1 L 12 -0.006 -0.025 50631 0.887
LI | L 13 0129 -0112 G6.3565 0.549
g o L 14 -0.090 -0.145 TF.0054 0857
g o g o 15 -0.0732 -0.074 7. 44356 0.878
L | = 1 16 -0.187 -0.252 10.362 0.735
1 1 ! 1 AV 0015 -0.022 10.384 0795
LI e ] L e 12 016F 0161 1282432 0684
LI i ] L 19 0158 0192 15101 0.588
LI | | ! 1 20 -0.037 -0.000 15228 0.646
g L 21 -0.140 -0.024 17087 0584
g o LI | 22 -0.073 -0.035 17.604 0613
Tpoa L = 22 0.051 0025 17.865 0.658
g o L 24 -0.091 0131 18708 0.663

Hinh 3.21: Kiém dinh su twong quan ACF
Hinh trén véi mic ¥ nghia 95% cac ACF va PACF cua chudi phan du déu
bang 0. M hinh nay chap nhan dé du bao.

Kiém nghiém tinh ding cho chudi phan du

Mull Hypothesis: RESIDO1 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on S1C, maxlag=10)
t-Statistic FroD.*=
Avgmented Dickey-Fuller test statistic -¥.3749650 0. 0000
Test critical values: 1% level -32.542208
5% level -2.9126321
10% level -2. 594027
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{RESIDO1)
Method: Least Squares
Date: 05/M02/22 Time: 10:41
Sample (adjusted): 200603 202004
Included observations: 58 after adjustments
Wariable Coefficient Std. Error t-Statistic FProb.
RESIDOT1(-1) -0.931385 0122070 7. 374960 00000
- 0000170 00011327 o.149188 0.8819
R-squared 0. 492708 Mean dependent var T.44E-05
Adjusted R-sguared 04836549 =S D. dependent var 0012055
S E. ofregression 0003662 Akaike info criterion -6.625849
Sum squared resid 0004202 Schwarz criterion -5.554300
Log likelinood 194 1496 Hannan-CQiuinn criter. -5. 598174
F-statistic 54 29004 Durbin-Watson stat 2006547
Frob(F-statistic) 0. 000000

Hinh 3.22: Kiém dinh tinh dirng
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Véi gié tri tuyét doi caa thdng ké ADF tinh bing kiém dinh DF 1a 7.374960
déu 16n hon cac gia tri toi han tai cac muc 1% = 3.548208; 5% = 2.912631; 10% =
2.594027

Véi 2 cach kiém dinh su twong quan va tinh dimg déu cho thiy mé hinh
ARIMA (1, 1, 1) 14 tét, nén ta chap nhan.

Budc 4: Dw bao:

14.8
» Forecast: LDANSO_FORE
14.64 Actual: LDANSO
14.4 | Forecast sample: 2006Q1 2021Q4
Adjusted sample: 2006Q3 2021Q4
14.24 Included obsenvations: 62
14.0 | Root Mean Squared Error  0.048512
Mean Absolute Error 0.044787
1381 . Mean Abs. Percent Error  0.324609
136 | Theil Inequality Coefficient 0.001760
Bias Proportion 0.070758
1344 Variance Proportion 0.665158
13.2 T e T e Covariance Proportion  0.264085
06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 Theil U2 Coefficient 3.797196
‘ — LDANSO_FORE ____. 27SE ‘ Symmetric MAPE 0.324758

Hinh 3.23: P thi dw bao chudi DLDANSO
Gia tri sai s binh phuong trung binh (RMSE) va sai sb tuyét ddi trung binh
(MAPE) 14 rat nho, dong thoi do léch trung binh (Bias Proportion) gitta chudi quan
sat va chudi dy bao 1a rat nho. Tur d6 két luan 1a chudi du béo tir mé hinh rat phu

hop vai chudi du bao.

1,300,000

1,200,000 |

1,100,000 |

1,000,000 |

900,000 ]

800,000 |

700,000

——— T
o6 O7r o08 09 10 11 12 13 14 15 16 17 18 19 20

’ ___ danso DANSO_FORE ‘

Hinh 3.24: Do thi so sanh chudi ban dau(danso) va chudi dw bao
(danso_fore)
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Duw béo:

stt l\ffu';,“ Gid tri that | Gidtridwbdo | Saisb MAPE
1 | 2021:1 | 1196334 1202441 6106.708 | 0.51045%
2 | 20212 | 1198155 1209456 11301.11 | 0.94321%
3 | 2021:3 | 1200116 1217333 17217.47 | 1.43465%
4 | 20214 | 1205794 1225595 198015 | 1.6422%

vOi1 cac gia tri quan sat thuc, sai s6 du bao nho va mo6 hinh ARIMA duogc lua chon
khac hop 1y va do tin cdy cao. Piéu d6 chimg to mé hinh dwgc chon c6 thé giai

thich duoc cho sy bién dong vé dan sé tinh T4y Ninh.

Gi4 tri phan tram sai soO tuyét doi

|gia tri that — gia tri du bao|

MAPE =

Panh gia két qua

Céc két qua du bao vé tong dan s6 Tay Ninh trong 4 quy tiép theo cho x4p xi

Két qua nghién ctru cho ra két qua gan nhu twong dong vdi cac bai bao cao

gia tri that

x 100

khoa hoc da nghién ctru & chuwong 1. Cu thé: & cac bai bao [10],[11],[12].

Nghién ciru

Bai bao s6 [10]

MAPE

0.54045% (2021:1)

0.0080%

RMSE

6106.708 (2021:1)

6434.02

sO tuyét dbi ciia md hinh nay tuong d6i nhé va két qua twong dong nhu cac bai bao

Nhu vay, gia tri sai s cin bac hai binh phuong trung binh va phan trim sai

c40 khoa hoc. Piéu d6 cho théy ARIMA 1a thuat toan dugc lya chon 1a hop 1y.
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CHUONG 4: KET LUAN VA KIEN NGHI

4.1 Két qua dat dwuoc
Thong qua dé tai “Hé théng quan ly dan sé va dw bao bién déng dan sé
trén dia ban tinh Tay Ninh” luan vin da dat duoc cac két qua chinh sau:

- Trinh bay, phan tich téng quan bai toan quan ly dan sé va du béo phat trién
dan sd.

- Xay dung Hé thdng quan ly dan s tinh Tay Ninh, gidp ich cho can bo dan sb
c6 thé nhap nhitng thdng tin thu thap 1én hé théng phan mém: quan ly théng tin vé
cac dia ban trong tinh, cac ho, nhan khau, cac bién dong vé dan sé nhu sinh, tu,
chuyén di, chuyén dén; quan Iy ké hoach hoa gia dinh, cham séc suc khoe sinh
san; cac biéu miu bao céo théng ké lién quan.

- Xay dyung dy b&o xu thé dan s6 nham gilp cho cac cap, nganh, don vi ¢6 bic
tranh tong quan vé dan s6 nham hd trg xay dung chién lugc, hoach dinh chinh sach
vé dan sb, gop phan vao viéc phat trién kinh té xa hoi trén dia ban tinh Tay Ninh.

4.2 Han ché va huéng phat trién
Nghién ciru ndy chua so sanh két qua du béo véi mot sé mé hinh khac nhu:
M6 hinh Prophet, md hinh chudi thoi gian mo, LSTM, ... Nhitng han ché nay s&

dugc khic phuc trong céc nghién ctu tiép theo.
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PHU LUC

< Hé théng quan Iy

Hé thdng quan ly dan sb dugc xay dung trén nén tang Web, hd trg .NET
Framework version 4.0 tro 1én, hé quan tri co so dir liéu: SQL server 2008 R2 hoac
cao hon, ngon ngir lap trinh C#.

M6t sé giao dién can cha y khi sir dung hé théng:

Khi nhan nit chirc nang thém hé/stra ho (hinh 3.1) s& hién thi giao dién dé
nhap cac thong tin quan ly gom: chon hd chuyén dén/thém méi, ngay thu thap, sb
ho, ghi chu; dong thoi, luu ¥ 13 khi thém méi ho khau thi bat buéc nhap théng tin
chi tiét ctia chu ho. Thong tin quan ly chi ho bao gom: ho tén, ngay sinh, giéi tinh,
quan hg, cu tra, dan toc, hon nhan, TD hoc van, CMKT, dia chi.

Khi nhan nut chizc niang thém/stra (hinh 3.1) s& hién thi giao dién dé nhap
cac théng tin quan ly nhan khau gdm: chon nhan khau chuyén dén / thém méi, ngay
thu thap, ngay chuyén dén (néu chon: chuyén dén), ho tén, ngay sinh, gigi tinh,
quan hé cha hd, cu tra, dan toc, hdn nhan, hoc van, CMKT, dia chi.

Khi nhan nat thém KHHGPD (hinh 3.3) sé& hién thi cac thong tin quan ly ké
hoach héa gia dinh: ho tén, tudi, ngay thang bat dau, bién phap st dung. Khi nhan
nat thém SKSS (hinh 3.1.4-5) s€ hién thi cac théng tin quan ly suc khoe sinh san:
thong tin cua nguodi me (ho tén, ngay sinh, ngay thu thap, ngay dé, con tha may, can
nang); thdng tin caa nguoi con (ho tén, ngay sinh, gidi tinh, quan hé véi chu hg, cu
tru,

% Duw bao

Trong bai bao cio ndy da dir dung phan mém Eviews phién ban 10.0 dé tinh
toan va du bao dan sb. Mot sé dong 1énh chi y nhu sau:

genr ldanso=log(danso) /13y log. Va gan cho bién Idanso

Is Idanso ¢ @trend // xac dinh chudi Idanso cé xu thé

genr dldanso = d(ldanso) //1iy sai phan bac 1 cho gia tri Idanso

d(ldanso) c ar(1) ma(1) // wdc lwgng moé hinh ARIMA. Vi AR 1al; MA lal
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genr danso_fore=exp(ldanso_fore) // chuyén ddi gia tri da chuyén log sang

gia tri ban dau, dé so sanh.



