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Abstract ; Precision subsidy is a hot issue at present. Many colleges in China have explored the problem of students’ precision in depth.
In order to improve the accuracy of the precise subsidy work for college students,the MD-KNN algorithm ( Mahalanobis distance k-
nearest neighbor algorithm) is used to analyze the problem. The collected data are clustered by the MD-KNN algorithm based on Mahal-
anobis distance, and the clustering results are analyzed iteratively , which improves the accuracy of screening for the students whose
families are financially difficult. Because of the particularity of students, their behavior will also be related to poverty. We analyze the
connection of students’ behavior and poverty. It is found that the number of times students eat in school canteens,the number of days
they eat have a positive correlation with poverty index. The experiments are based on the data of students’ behavior from November 2017
to April 2018 in a university in Xi’ an. The results are compared with the list of poverty-stricken students who are normally certified
offline. Experiment shows that the MD-KNN algorithm has great application value in the precise subsidy of College students.

Key words : Mahalanobis distance k —nearest neighbor algorithm; Mahalanobis distance; precise subsidy of colleges and universities;

clustering algorithm ;data mining

Ell

i

B R SR A AR, TR 27 AR AT 9 8 e A A AR R Y

PR S AR EEARAR O S B (AR TR R R — AU FB A

%5 HH#A:2019-09-24 f&[5] B #8:2020-01-20
BEE&THE . B K& S0 & 1T (2018 YFB1004401 )

EEEN:E 1W(1994-) B WL L, CCF 2 51 (93705G) , WF5 7 1) A = A7 il B 42 4 s 2=

sk mE, W BIBUR BTSN R S

B BRSO ) R R s AR B



<92 - RS L

530 &

i, BETE AR AR R B A2 IR A R e b,
PRI 27 A= 1 i i 5 5 B JR AR 22 S E i) — I 5 55
B A S EAE O0 TH S AN 2 A7 AT LR B
BT B B B IR AR AR 18 AT L B R 0 A 0 R A
SRR N HEAT AR R RS Bl

LT ICHE ) KNN %1% ( Mahalanobis distance
k-nearest neighbor algorithm ,MD-KNN, & & KNN) /&
— P B KNN B9, #H I T2 5889 KNN 33k,
MD-KNN 53R F T 5 R 5, ] LA G- b b P —
AEEE AR s, b, A VR M SR R, SO R A
ZEE DIV R R e AR A A i A R A7 52 5
530, ¥R 5% MD-KNN B3k 78 2% R 2= AR B8 B TAE
BCR, TEi T MD-KNN 53k i BE 15 21 S 52 IR 22 A2 44
S 5 SIPRIT e BLE AT X L, 2 B R A Y DT D R
DA K22 BTH 2K o 78 53 A 2 2 B i A B . 23 1A
R I TE RO B W R — & A, O
TE L SIS AT R UE T — WA, AN R R, A
HEWG AL 5% E N E T NS Z A IEMHEX
BRR

1 BRI

KNN 73 265k e — i 22 8 HLW I T 32 i 5E 42
PEEE . BEERFEHORM AR 2 1 3 I — S8 ] 31 |
B S AEAE 90 KNN B0 1Y Sy bt A W 482 38 iy
PE 5 He . AHP-KNN ( analytic hierarchy process
KNN) .FCD-KNN ( feature correlation difference KNN)
4, MD-KNN S35 2 76 J§ 58 KNN 5531 356 1=, >R
JH 5 [ B 85 ( Mahalanobis distance ) 2 118 AL AR 2 [8] 1Y)
S, [ MD-KNN 5395 1] LLHE 22 3l 2% 1Al 4 i 7
PR DA T30 FR R B8 R 40 7 78 22 2 e A A R
R 2 AR JHC v DUBCE BB Sy = a8 55 T 2R K
P 7 s BB AR AR ISR BBl A WA
B, A P PR R R AR R A S
P& MD-KNN 55k gE 4722 AR 47 B 20 B, IR R 2 2
13 R R 0 e e 25 B iy 2z | LR AT A S
g 0

AN T2 AR R AT R o ok 2 A, 20 HE
LA NI IR IEATOESE . B AR & e, 22 A2 AT
ARG ZRAl AH SR AR AR N B AR SR B AT B e Y
FRAE o ARART XS 2% R 2 A AT A 1 o Bl , DA By B2
AT B A A ) RS B DR AR A AR I A
T AN BRSO IR 2 — o BEE REURE
AR K, N 2014 452 R 2 1T BA 22 350K 8 20 1
SRS HEGE B AR ZE &, anvg Ak ol K242 A e B IR 55
DZEEEE TN, (B2 IRAT IR 20 R 8 (AN T 8 B
ARG RA R BRI 2 T 0, HE e S A A 2 I 2

A3 Il A N T e A B = B i BRI )
Bro SCHZR T MD - KNN 58030k 47 2 A2 A5 0 189 7y
B, N RBSE A1 BETR T 22 A2 A7 0, el DR = 2o 1
B U R e

2 BEBNA
2.1 MD-KNN &k M43

[T B s B S G 3 2 R L A B 3 (P
C. Mahalanobis ) #& ), /A B IE Ot iy £ 8
BN iy KNN3 R 0 2 BRCEG I B BRI
P B Al M o R R O BE B E R Y TR AR 2 Ry s
PRyt E L R AR MR N R I HRE N EZ
(B AN AR BN Y, S FE B Ak J&8 M 22 [RLE A7 AE
EZR 00, L B v 5 ) = ) R A AR R R Y, T LAAE
BT E AN PBIA T Y 22, 1 W2 A58 4 0k
STRYAR B O 2202 0, FE X R 0 R AR I T RK R
BEES XT—ABEA w = (g, o) HRIT 2
FEFE R 3 AR R ) x = (v, 0y, 00 x,) " IR
BN,

Dy(x)=/(x-p)" Y, (x -p) (1)
Hop | 7RI E

TE S R B i it b, B — NV & A4 AT LA
PR, 17 BE e i A 5E 2 S 80 B LA AR
TER T HABEE , 4 A A — A B S A Y
BEAAR, K43 B B3 N0 22 ) A 375 1 B L LSRR, il
SRR T AR X [ B LA, S [ AR A AT R
S RERL T 5 3 o o A e R — e A R B
BB I ATAE S, W B A W BN L,
SC AR TR B A sk — R a5, A R R FH 5 TG R B 1Y
MD-KNN 533 5 038 A 22 A 500 it
2.2 FEAERERBERMERBEXREHHHF

LR e TR 2 MR, SCH
X BT BT AT T 3R A A TR A A B Y
BUBUGMAERBZ M BE R, W, 255 R
AITERS R 2 A A BT 2005 B O FE SR 2 4 LR AR
B[R] AN9H 2R A 2 5%, AR 2 Kot A 4B,
B RRE R AR SR T2 B AN B A%, Rt
TERTE 1) DR HE A2 £ 1 S R R A £ 4l 48 U BT g
2, SCP AR AER A A A 2B A R T A T
IR AN 13 s N /AN W

N=(X+Y)/Z (2)
Hor ) X R Y 3 B FR PR BN B AL, Z S ARG %
AR ERAAE 0 (P NIRRT ) T A% = AR AE R
B, POk L 2 15 3 B9 BT (I 2R TE B 5 NZ R A K
), B N ORI IR A A PR A R B i e s




557 3] Z

THAE . MD-KNN 5595 78 5 A i 0% Bl b i 1o FH - 93 -

B AR el AR AR B A R s, A

nRER A THEONRXER R 22, BhE B, XA Y iR

AN TEAS R BE BRI A wrl U 0, ST R

BB A R Rz — 4 (g ), B 24

SELEAE AR I BOA 22 UCH R A0 55 (FE AN 23 TR TSR AR

W), SOt e Rt AR — I L R
(x+y)/meal

60

lingB %\j
,,,,, Tﬁ’\}x\%m
y \\g\:‘s Ji=1/2 -
A l
S” : i -

0 30 7

Bl FAEAEREHRERMEHERH

MRIE(2) , HREAS 224 76— Beif 8] P9 1) gt o 1
WAREI N AR X +Y, Z) . AW RT
SR JEXF L R A T AR B R L B RS AR AT
B2 N EWRREA BT 1, R/MEAES/NT 0.5,
(0.5<sN<1), WK1 s, CHR—5Hr X a2
30 K, MIRZ & K H A 60 i (& M), AL
SIMTIX R B A LB I, A SRR REURE %
TERE 30 K4 60 i, N =1, 10 B /4, % B4 30
WLTERE 30 K, N =0.5, 3% 44 [R] 5 ) 175 0 AR W s , At 2
FER QIR o A 4k 30 K (Hini%Esk 30 K Hiz
AR ) U AT DA S AR AL 30 K fHUE N =0.5,
WR LR 2E i 2 2 RIATE R A 9%, 0 X 55 v #f
SIAHRLI D A B 5025 67 FI% B 5% XS 22 °F A
A, Kl T 0 A,

FRUPAT « BT T2k B L4 B WA, B
FC X s AR A R 30 WK (HJEH T Al B Y
158 A FERS R B A5 C BB (U C ITER KRB
15 K)o (HRDITHERREA B i 22 94T A L
A, 2D RS AT HE A 2R A ST R B £
FIERSF- 34 1 2 A5 R A T A A i 2 22 E Bl 1Y) 2% R 2%
AL MINARE R EZE R 2 Fis

(x+y)/meal

"L
£

(x+y)iz=

/’\:

B2 FAAERTHERLESHERITL(ASTE)

e

z/meal

WIS 7 B35 SO - AR A0 B I 52 Pl 48 B o
B ROR A% A SEPRTE AL AL, PR L 3, 45 B A 3% AR L
MR, MRYE T, 28T IR ME ARG 25 2R BBl AR
A A BETE A B XA A7 L A X ] (I = AR 1
Bl AR SR P AR IX A B = A B X ) | BISE I 27
A IERC B B SRR BUE 2 T SR BOE £ TH S
WHI 2] B,

3 XA

SCHHE#E Bclipse+Tomcat S5 385 | {# ] Java i
FAE, LLTE e R 2016 F1 2017 SRR 1 BF S A
2012 % 2017 LW A 7E 2017 4F 11 H % 2018 4F
4 H (29180 R) W4T MR ( EZ 2B s IE AL
P AR E A B2 T SR R ) SR AT S8R
Mro Ho 547636 A(Zd 68.36% ), &H: 3 534 A
(2915 31.64% ) , it 11 170 A, ZERAH 2 MEIX,
A XAV PG 2R R P T BT, S AR T 2 K T4 5 B
5 DXASEFARB DX, Py AR AT 5 HLZ S A AN [R) 2 B o T
RS IR, FEEATEE AT I X 2B S5 22 7%
JEAEN . BE XTI 5T B [R) 80, B3 T AR AL
(1) FIZ A S s 23 TR A= 44 BRL 1 52 B 2B 196 T 2 508
X I 2 A v R A R 5 A B 43 BT A 7R
HIIAIE ; (2) ffi F§ MD-KNN &3 W% w8 2 A R AT
TR F A I L SRS R S A I, N T E 2 R
MRS (3) T AP FSCE (2) AN
TIAAE TR 22 A 1 40 B K 3K TR (7 44 B rh (9 2 2E B AT
LR TR BIXT HE
3.1 XTFEFREBEELEEREMERB AEREY

VXl

I AT, AT TR e 2 A £ T 22 i A A DY A
A, DRI O P £ 4 B R AR R S AR B g
BATTE W 1 [ 22 AR S 3 45 R 25 VR AR 1 s — A
X3R4T sy, SOl R U R N Tk
FE B 200 244N 2EAAE 2017 4F 11 H E 2018 44 H
i), 2R A B A ) AR AP R Y AR 1T Dl A R
ATHE, 45 R 3 R,

260

..O. .. ;:'.‘.:“f. ...

240 -2 gady «tee °

220 :".. “?:‘:‘\.Q&O',m. ..‘
o tlonamt

N

8
s

§

(X+Y) /meal
8

[

@

o
(]

140

120

100 L L L L L L s
100 120 140 160 180 200 220 240 260

Z/meal

B3 FAREFEERTHERKSHERHATILE




.94 .

HHRHLEAR S AR

530 &

IR 3 Pl IR N T 0 8 1 3% TR 2 A T 1% 1O
RGPy AR B A IR B S R R
W RR N 2R 5 2R A AT TR 5 A — RO A DG B AR
R 2E A A LT T AR B R 27 A S TR A A i A B
Z XA RN A BB TARRRE T —Fh iy =
3.2 MD-KNN &EXH LI o4

HRAE AR 2 4 S S0 AE Al | 1 H] MD-KNN 5%
HEATA0HT BT T O ) AR R A AR
HFARUEIH SRR SE RTINS, SR AT
B S 38T . FEARBIWI 2P 0 2 IR 2 A 44 5, PR 45
Srb i B A 4 AR, B TR N B B2 4

SRS XRERAR B T B MD-KNN B9k G 4 7 1 22
PRI 2 240 B B E T R 22 A 40 B LR 1, K ih MD-
KNN 53k i e 45 1] 11 43 5.5 50 b AT R4 27 1 2
P RIEAT R, ) 44 L DR L AR R BUTE 50% 72
A X —BE A I AT R, A I P AT BE AT 7 T
(1) {8 FH A MD-KNN 5395 8730 75 2 AT 4ok, LA
D3 7 S B IR 2 A B 2 Y AR5 5 (2) N T ik
R EAATRRBIATENE, I 2 ER 20T 2
A FTEER IR (B2 IR AN IR SR 47 0 126 #f
17, N TORRE ST R 2 AR A7 AR — Se i, DA b o o 5
% 3.3 WP 44 b S AR AT B DL 20 AT

# 1 MD-KNN 3802 RNAEF AL E(HS)

s R 2 BEAA R B9 AWt BT BEWE RSB SR
1 u A 2017 463.5 15.93 205 83 b
2 LS B SMEBFFR 2017 425.84 17.38 140 73 ZZhEh
3 5 P 2017 385.1 15.67 165 75 — AN
4 b AL BE 2017 430.34 17.01 188 83 — A
5 % LB 2017 331.29 14.07 156 80 Z AN
6 % AL BE 2017 339.47 13.39 186 82 AN
7 5% AL BE 2017 440. 64 15.06 204 75 — Al
8 k'S HEEHLAERE 2017 336.54 13.97 160 76 AN
9 'S AL BE 2017 315.88 12.75 178 78 — A
10 b TR BE 2017 384.47 15.44 157 80 — gl

3.3 MD-KNN Ex54& T AL ZBR3TEE
BIXF 3.2 TSR A AT B 45 R X 43 24 B ) 2
AT E— 2 B T, B2 LL 2017 4F 11 H £ 2018

AF 4 H Z BB A T 2 B R E AT 0 L, S 45 2R An
K4 Fin.

20 x oK X x x x 2 x x
19 k& % x X X % XX X x X XK 00K X
o 5 o
18 5% g o%x o X oK W X 0X %% o X
go © ® o
17 g B0 B X x % & x 5 o?°
N
8 o o B oo °
& ‘wo , 0% LA 8 2 & )
R 16 U')bxonoxxasx xx % mo R m Fx © o Q
~ = B o ] oo
2 o O oo o
4515 F x XX x x %x-c X X g 038( x  woPx X oxm
= - o 8 o o O o o o o°
mub s g =% B @ oo &
[e] o
L =]
13 e Ooo o
12 " e ¢ °
® . & a s
11 ® [+]
10 L L ' . L \ . L L . o
1 11 21 31 41 51 61 71 81 a1 101 111 121 131 141 151
o ND-RONHTE REWD
x AT ikl E
B4 B3 EamTL

AT A AL . BAR— O TR IR T 5
PRECZN 5 PR AT RE2 A e 1T 2 (R
TRHR 328 T R 8 2 A 7 2 A A o 9 T 2l 580 T 3%

I X e B, ph SCr O B ) 2 2R 44 BRI 2R OK
(P 4) BLRAR T th 2 BB i, th bR N A 2 53
TR A TE IR 2 A 4 RS I T B A4 9T IR 2



557 3] Z

THAE . MD-KNN 5595 78 5 A i 0% Bl b i 1o FH - 95 -

JERARAY . PR, MD—-KNN 5575 75 i 1 R 3 =7 A= ) 3o
e e — R S B A — P B TS

4 GERIE

SRR — A AL S I B A, AR 2 3k
PE XA R SEAT AT 2R 307, 0 2 Hh N 12 9% B Y 2 TR
Ak JEMEREZ EAAN W EE RS, W
MD-KNN AR 4 0 FH 3 22 PRl 7 24 1 38 ¢ 1 A 2
FErp BB A W JEMEAR A T AT IR 22T R
P& (FRAAF T B 2% 1824 =) s ) A5 0 ik, 2 1
5 S2BRAS B F% IR 25 A 44 B EL 3B 8 MD-KNN 537k
i1 R 1 2 2 4 BRI B KO ARG, A B S RS
[Fi) Hef 2 B0, 8 55 KT A1 1) 2 A 1 R AR £ T 3 R
SIS UCBOE , UUCF S G S i R R OB I
FHOCHC R . O R A R0, A B T3 IR 2k
Bl TAEMI R

SE 3k

[1] GUO Jinyu, WANG Xin, LI Yuan. KNN based on probability
density for fault detection in multimodal processes[ J]. Journal
of Chemometrics,2018,32(7) :e3021.

2] TEKA A,BAIRAGI S,SHAHADAT M, et al. Poly(vinylidene
fluoride) ( PVDF )/potassium sodium niobate ( KNN) -
based nanofibrous web:a unique nanogenerator for renewable
energy harvesting and investigating the role of KNN nanostruc-
tures[ J |. Polymers for Advanced Technologies,2018,29(9) .
2537-2544.

[3] UMM, 3k W8 Wl BT sk k- 4B 4 2
[J]. B 7515 H24R ,2015,37(7) :1626-1632.

(4]  oOR. BAHZITERATE LS H R R D], Bif: b
TEAEE K2 ,2012.

[5] LI Bo,ZHANG Xiao, YAN Jingyi. Design of intelligent shop-

[6]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

ping cart for supermarket[ J]. Journal of Physics: Conference
Series,2019,1207(1) .:010025.

LR e BN S, T EEE R AR
K e E AR S AERAT 2 P AT A T p R I L0]. 5L
R ,2019,39(9) ;2784-2788.

SEETHA H,SARAVANAN R,MURTY M N. Pattern synthesis
using multiple kernel learning for efficient SVM classification
[J]. Cybernetics and Information Technologies,2012,12(4) .
77-94.

TAHERI S,MAMMADOV M. Learning the naive Bayes classi-
fier with optimization models[ J]. International Journal of Ap-
plied Mathematics and Computer Science,2013,23(4) .787-
795.

CHEN Xi,ZHONG Wenqi, WANG Tiancai, et al. Genetic opti-
mization of energy consumption of pellet shaft furnace com-
bustor based on support vector machine (SVM) [ J]. Interna-

tional Journal of Chemical Reactor Engineering, 2014, 12

(1):205-214.
B, FEM FE. T BP MR AY KNN 2

PR T]. ALY H,2017 ,37 :65-67.
ZEEAR,# K. 3T Hadoop -4 Y SVM_KNN /325 3%
RBFFELT]. AR S K ,2016,26(3) :75-79.
FEKI-SAHNOUN W ,NJAH H,HAMZA A et al. Using gener-
al linear model, Bayesian networks and Naive Bayes classifier
for prediction of Karenia selliformis occurrences and blooms
[J]. Ecological Informatics,2018,43.:12-23.

SAINI I,SINGH D,KHOSLA A. QRS detection using K-nea-
rest neighbor algorithm ( KNN) and evaluation on standard
ECG databases [ J]. Journal of Advanced Research,2013,4
(4):331-344.

AW, E I BT RE RO Y I 6 2% UPDRS TR
TIRFFEL T ] HRHLEAR S KR ,2019,29(1) :216-220.
FIRBE , BEOT . 456 P 3R 3 RT 43 4 #) 4 7 0 1k
[1]. &AL FHATFSE 2018 ,35(8) :2260-2264.



	计算机
	页 1

	计算机
	页 1


