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M6 hinh héi quy dw bdo mirc nwéc séng Hong tai Ha Néi

Tran Tri Ding — tridung@hn.vnn.vn

Phan tich so bo: Mic nude song Hong do & Ha Noi 12 ham ctia luu luong dong chay (m?/sec) tai
diém do. Dén lugt minh, luu lugng dong chay song Hong tai Ha Noi 12 ham ctia ba luu lugng (i)
Qyp tai ha luu nha mdy thuy dién Hoa Binh; (ii) Q song Lo, Qg ,tai Tuyén Quang va (iii) Q song
Thao Qg tai Yén Béi. Luu lugng dong chay cta ba song vé dén Ha Noi can thoi gian gia thiét 1a
24 gid '. Nhu vay, néu biét Qug, Qst, Qs tai chu ky 7 , thi ¢6 thé du bdo mic nudc song Hong tai
Ha Noi tai chu ky (z +4 ).

Biéu d6 ‘Scatter’ quan hé mic nudc Ha Noi Hyy (t+4) v6i Qyp (1), Qg (t) va Qgp () cho trong
hinh 1

Hgy vs Qg (HB)

1000 2000 3000 4000 5000 6000 7000 8000 S000 10000 11000 12000 13000 14000

Hpy vs Qg Song Lo (TQ) Hyy vs Qgr Song Thao (YB)

3000

Hinh 1- Quan hé mic nuéc Ha Noi Hypy (t+4) vs Qpg (1); Hyy (t4+4) vs Qg (1) va Hypy (t+4) vs
Qg (D).

! Tac gid khong phai 12 k§ su chuyén nganh thuy van nén gia thiét dua ra ¢6 thé chua chinh x4c.
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Hinh 1 cho thiy mitc nuéc Ha Noi Hyy (t+4) vs Qpg () gan tuyén tinh; trong khi Hyy  (t+4) vs
Qg (t) va Hyy (t+4) vs Qgp (t) khong rd rang. Vi the, hai mo hinh duoc trac nghiém:

a.

Mo hinh tuyén tinh

Bang tinh Excel, hop thoai ‘Regression’ va cac tham s6 mo hinh héi quy tuyén tinh xin xem hinh

A B C D E F G H I 1 K L M N (o] P Q
QxiHB | T.quan | Y. B4l
1 striNmay|odmmB| %1 | X2 | %3 | Has SUMMARY OUTPUT
21| 15| s700 | s120 | 1140 | 1220 §32
3|2 6650 | 5440 | 1450 | 1280 534 Regression Statistics
4 3 5300 3520 1750 1530 §42 Multiple R 0.98374
5| 4 9300 | 7120 | 2220 | 2160 556 RSquare 0.96774
6 5 l6nvD 10600 | 6774 | 2530 2540 876 || 877.93 Adjusted R 0.96709
7|6 10700 | 7046 | 2640 | 269 502 | 895.76 Standard Er 16.3952
8|7 10300 | $370 | 2000 | 2610 | 936 | 916.37 Observatio 152
3§ 10050 | 8574 | 2550 | 2450 | 87 | 995.79
10 9| 17 | 9850 | s230 | 2540 | 2500 || @90 | 10103 ANOVA
1 10 97 60 3410 2500 2620 1010 1026.5 df by M5 F gnificance F
121 11 10150 400 2410 2700 1024 | 1056.9 Regression 3 1193476 397825.2 1479.9986 4.2E-110
13 | ja losan | saio 2410 SYTRTIES 55 4 Residual 148 39782.6 268.8011
14 ||| Regression Total 151 1233258
2| = =)
16 Input Y Range: $G46:$G$156 B Ceefficientndard Er _ tStat  P-value lower 95%Upper 95%ower 95.0%
17 InputXRange: prep—— 3 Intercept 664.254 5.92776 112.0581 5.29E-145 652.54 675.968 652.54
A : i ]
18 | X Variable ' 0.02631 0.00052 49.24308 1.14E-93 0.025253 0.027365 0.025253
19| [ Labels | Constant is Zero X Variable : 0.02178 0.00279 7.806915 9.849E-13 0.016267 0.027292 0.016267
20_ [¥] Confidence Level: 95 % X Variable ; 0.04438 0.00419 10.59523 7.15E-20 0.026103 0.052658 0.036103
21 | i _ R
2 1 i Qutput options \
53 || © Quwutrenge: $351 = Céc thamsé mbhinh
24 Mew Workshest Ply: quy tinh
25 ||| © Newworkbook
2 il E. . = [ S ion Predicted Y3esidualsiard Residuals
[¥] gesidu _| Resdual
27| | [V]Standardized Residuas: [ Line Fit Plots 1 877.92991 -1.9299 -0.1189
28 ' 2 895.76332 6.23668 0.38423
] Normal Probability
29 = 3 916.36829 19.6317 1.20948
1 || Normal Probability Plots
| 4 995.78798 -28.788 -1.7736
| 5 1010.3014 -20.301 -1.2507
CFH Exam3_Regresson | Exam4_FloodControl ,“Sheet2 "5 [l

M6 hinh hoi quy tuyén tinh quan hé mutc nuée song Hong tai Ha Noi Hyy (t+4) vs Qpg () &

Qg (1) & Qg (1) theo biéu thic 1.31 ¢6 cac dac trung thong ké R’ = 0.9677,

sai s0 chuén S, = 16.4 (cm).

Hypy (t4+4) = 0.0263 Qy (1) +0.0218 Qg (1) + 0.0444 Qqp (1) + 664.25

ESS =39783;

(1)

Trong d6 Qg (t) luu lugng dong chay qua ha luu nha mdy thuy dién Hoa Binh (m*/sec) tai thoi

diém ¢ ; Qg (t) luu luong dong chdy song Lo do tai Tuyén Quang (m3 /sec) tai thoi diém ¢ ; Qgr
(t) luu lugng dong chay song Thao do tai Yén Bai (m*/sec) tai thoi diém ¢ ; va
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Hypy (t+4) 12 miic nude song Hong tai Ha Noi (cm) tai thoi diém cham sau bon thoi doan (t+4)
hay cham sau 6 x 4 = 24 gio.

Gia str dung (1) du bao mic nude song Hong tai Ha Noi (cm) khi biét: Qg (t) = 9960 m?/sec;
Qg (1) = 2080 m*/sec; Qg (t) = 1980 m’/sec. Sau 24 gid, mic nudc song Hong tai Ha Noi (cm)
v61 muc do tin cay 95% s€ giao dong trong pham vi +2 S, la: ky vong Hyy (t4+4) =
0.0263. 9960 +0.0218. 2080 + 0.0444. 1980 + 664.25 = 1075.8 cm; thuc do = 1072 cm; max:
1075.8 + 2. 16.4 = 1108.4 cm; min: 1075.8 - 2. 16.4 = 1043.0 cm.

Hinh 2. Bang tinh Excel, hop thoai ‘Regression’ dé xdc dinh cdc tham s6 mo hinh hdi quy tuyén
tinh quan hé mic nuéc song Hong tai Ha Noi.

b. Mo hinh phi tuyén tinh
Dung ‘Solver’ dé tim gid tri cidc tham s6 mo hinh phi tuyén c6 dang da thic mii téng quat
Hypn (t44) = A% Q™ (1) +A5% Qg ™ (1) + Ay * Qg™ (1) + A, (2)
Nhu vay bay gia tri tham s6 can tim 1a A, m1; A,, m2; A;, m3 va A,
Bang tinh Excel, hop thoai ‘Solver’ va cac tham s6 mo hinh héi quy phi tuyén xin xem hinh 3.

Trong bang tinh ¢ dit tén (define name) mot s6 6 dé dé theo r6i. C6 thé 1ap bang tinh theo cic
budc sau day

Dat ten “m1”, “A,”, “m2”, “A,”, “m3”, “A;”, vd “A,”, cho mot s6 0 tir 12 dén 02 dé giit cic gid
tri tham s6 m1, A;, m2, ..... A,

Dung 6 L5 dé thé hién gi4 tri ham muc tiéu ESS

Dé tinh ESS, ta can tinh mitc nudc theo ham hodi quy (2) cho méi méiu dit lieu. Nhitng gid tri miic
nuéc udc tinh Y; dugc tao ra trong cot I:

Céng thic cho 6 16: =A1_*D2"m1_+A2_*E2"m2_+A3_*F2"m3_+Ao
(Copy dén 17 +1157)

Téng binh phuong sai s6 ESS dugc tinh cho 6 L5:
Cong thitc cho 0 L5: =SUMXMY2(G6:G157,16:1157)
Luu ¥ rang cong thic trong 6 L5 chinh 1a phuong trinh ham muc tiéu

Phin bang tinh m& rong dé tinh R?, RSS va TSS nhu sau:
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Cong thic tinh gid tri trung binh cia mic nuéc Ha Noi cho 6 G4 dat tén H_hn_ave :
AVERAGE (G6:G157)

Pé tinh RSS = > (¥,-Y¥) 1a téng binh phuong bién dong clia méi gid tri u6c tinh ¥, xung
i=1

quanh gid tri trung binh Y thudng goi 1a tdng binh phuong hdi quy (regression sum of squares-
RSS) trong cot J:

Cong thiic cho 6 J6: =(I6-H_hn_ave)"2

(Copy dén 17 + 1157)
Tong binh phuong héi quy RSS duoc tinh cho 6 J5:

Cong thitc cho 0 J5: =SUMI6:J157)

Dé tinh 7SS = ) (¥, —Y)* 1a tdng binh phuong bién dong clia mbi gid tri thuc ¥, xung quanh

i=1
gid tri trung binh ¥ trong cot K:
Cong thitc cho 0 K6: =(G6-H_hn_ave)A2
(Copy dén K7 + K157)
Tong binh phuong TSS dugc tinh cho 6 K5 dat tén TSS:
Cong thitc cho 0 K5: =SUM(K6:K157)
Cong thic tinh gid tri do do d4nh gia su phit hop giita mé hinh ham hdi quy va tap dit lieu R* cho
trong 0 I3
Cong thitc cho 0 13: =1-L5/TSS

M6 hinh hoi quy phi tuyén tinh quan hé mitc nuGe song Hong tai Ha Noi Hyy (t4+4) vs Qyp (1) &
Qg () & Qg (1) theo biéu thiic 2 c6 céc dic trung thong ké R’ = 0.9703; ESS = 36647,
sai s0 chuén S, = 15.736 (cm).

0.7093 0.6221 0.1634

Trong d6 Qs (t) luu lugng dong chay qua ha luu nha may thuy dién Hoa Binh (m*/sec) tai thoi
diém 1 ; Qg (t) luu lugng dong chiy song Lo do tai Tuyén Quang (m’/sec) tai thoi diém 7 ; Qg
(t) luu lugng dong chay song Thao do tai Yén Bai (m*/sec) tai thoi diém ¢ ; va

Hypy (t+4) 12 miic nude song Hong tai Ha Noi (cm) tai thoi diém cham sau bon thoi doan (t+4)
hay cham sau 6 x 4 = 24 gio.

Toém tét cac dac trung thong ké cta (1) va (3) cho trong bang 1

Loai mé hinh Pac trung thong ké
a. Mo hinh tuyén tinh (1) R’ =0.9677; ESS = 39783; sai s6 chuin S, = 16.4 (cm).
b. M0 hinh phi tuyén (3) R’ =0.9703; ESS = 36647; sai s6 chuian S, = 15.7 (cm).

Bang 1 Tém tat cdc dac trung thong ké cua (1) va (3)
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Nhdn xét: véi cing mot dang mo hinh héi quy da thitc nhiéu bién, moé hinh phi tuyén néi chung
c6 thé phit hgp hon mo hinh héi quy tuyén tinh (so sdnh theo nhiing dic trung thong ké Bang 1).
Diéu nay dugc thé hién 16 khi so sénh mitc nudc song Hong thuc do tai Ha Noi va mitc nudc du
béo trudc 24 gio tinh theo mo hinh hoi quy (1) va (3) cho trong hinh 4.

QxiHB | T.quan | Y.B4l | C4c tham sémé

1 |Ngiay |QdenmB| X1 X2 X3 hinh hdi quy phi m1 A,y m2 A,
2 | 15 | 5700 | 5120 | 1140 | 1220 tuybn | 070931 0.46733 0.62214 0.8412
3 6650 | 5440 | 1450 | 1250 R’ 097028

4 5300 | 5520 | 1790 | 1530 | o89 S. 15.736 RSS TSS ESS
5 9300 | 7120 | 2220 | 2160 | H_hn Regress’ Solver | 1196548| 1233258| 36,647
6 16/~vT 10600 | 6774 | 2530 | 2540 §76 §78 §72 = 13804.7 12800.2

7 10700 | 7046 | 2640 | 2690 902 596 §95  8897.76 7593.06

8 10300 5370 2600 2610 936 916 921 4595.46 2823.66

9 10050 | 8574 | 2550 | 2450 967 996 1003 = 190.217 490.098

10 17 9550 §239 2540 2500 990 1010 1016 725.028 0.74277

11 9760 | §410 | 2500 | 2620 | 1010 1027 1031  1728.57 435.216

12 10150 | 5400 | 2410 | 2700 | 1024 1057 1060  4975.38 1215.35

13 10500 | 8670 | 2310 | 2650 | 1030 1055 1059  4874.92 1669.69

14| 15 | 12500 | 8460 | 2220 | 2660 | 1037 1047 1051 3867.2 2290.76

15 13300 §620 2160 2510 1042 1056 105§ 4776.68 2794.37

16 13600 | 9965 | 2160 | 2920 | 1046 1058 1058  4750.87 3233.27

17 13500 11600 2200 2820 1053 1060 1060 5043.9 4078.33

18 ) : 83 5455.57

15“ Solver Parameters 2 & - , T pgemm—

20 | setTarget cell 14 1099

2] Equal To: Max () Value of: ] .3 14128.1

22| | By Changing Cells: i 1.5 15590.5

23] E162: 6082 36 16093.9

24 _ , 7.9 16093.9

25j Subject to the Constraints: an ——

26 9 13193.2

27 3.4 11634.2

22 2.9 9972.39

29 41 8438.6

30 .34 6538.64

Hinh 3 Béng tinh Excel, hop thoai ‘Solver Parameter’ dé xéc dinh cdc tham s6 mo hinh héi quy

phi tuyén

So sdanh mic nudc song Hong thuc do tai Ha Noi va mitc nuGe du bdo trudc 24 gio tinh theo mo
hinh héi quy tuyén tinh ‘Regression’ (1) va phi tuyén ‘Solver’ (3). Nhitng diém dinh va ddy cla

5
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dién bién mic nudc, mo hinh phi tuyén ‘Solver’ cho két qua phtt hop hon so v6i mo hinh hoi quy
tuyén tinh ‘Regression’. Xin xem hinh 4
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¢ Measurevalues '‘Regression’ (1.33) —— 'Solver' (1.34)

Hinh 4. mic nude song Hong thuc do tai Ha Noi va mic nude du bao trude 24 gio .



