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Abstract
The course of “Mathematical Modeling” is an important part of mathematical training for college
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students, and mathematical modeling competitions play an important role in improving students’
innovative practical abilities and enhancing talent quality. The article analyzes the characteristics
of mathematical modeling courses and proposes a teaching case method under the integration of
course and competition. Taking regression analysis teaching content as an example, it discusses the
construction of teaching resources, curriculum design, and student quality and ability expansion.
Our school combines teaching with competition resources, optimizing curriculum design, and or-
ganizing practical measures such as student innovation competitions to comprehensively enhance
students’ innovation awareness and scientific literacy. The specific practical process and applica-
tion effectiveness can provide practical case references for teaching in other universities.

Keywords

Mathematical Modeling, Integration of Class and Competition, Teaching Cases, Regression
Analysis

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

BOFRESETE, NREECEN I A4 Ber @ 2R M R e S et 17 AU H AR A . 2020
FHEMWRAT) Ol m P EeARTEARHE(017 SRR, 2020 EEIT)) 4l T2 RHZ O R FRIIME S, IR
“HEAEA FIONBCEESERHN CONRILER IR 2R EUE AR S R R A VIR LR & 4 B
KO E ARt RIS FEe[ e 7R B, R BB LA &1 “ =R—” R
PR R, ST T VRAIR Y SRR R CATE ARG, o3 TR e 38 1 i A e
HOAUCE I E R SCHLEAR . SEERRRURAE T ME TR AT BIIRA DT TR A AR
TEBR MR SCUA L 58 38 5 MU 3R A U AT AR 1)L, RIS 465 65 A7 14 Il RO e R A e ol e i
MG A, A, ROIFTARRM 78R 55 —IRE RS A R SO AR LS B St %,
WITIER IR BRI + ROIHEET AT N ARG A KA RS EIRGE, SKIBEEL TR4KLL[5]
FISETEARM 3 DEEIAYT, WA G AA FIRIEEA TR 0, £8 RIEEMIRE M
LT H AKEh 7 vk, BL IR e TR “IUHE IREh + DABRR SR Bl TOME, WA,
KFIREE[TI R T DS e BB R M O S SR B I8 . SEIEAR, A/ 77 (81 1R 1 K i A g
WS RIE, 3 7B RRAE B AF AR ), RR 12T “ 38R K7 B R A o
REECERAR e 0 H O T B R A RERT, g AR 2 R . (HIRA 4 R AR St Z0 Y .
AL, CAEAZ Mo, IR ATHE & BIERE SR LR G Se Bk, 25t T AR SEE 4N 1 A5

R, B —BERAAERBIR TR — REAEBRENRESS 7 —Emi
e, ABSAFE 28 e SRBERIAAE IR —E 2, AR RR S A b, REEIT B A
Ay TN ESZRFIRITR A BCE A TR, REERELC AR QU A BRI R

e, ROBCEARBAT BRI DUREOY A . BLRE IR N B bR, X He g iR
PERVR B HOPADCE, Sl “ RBE1EE. R ERTE. DIEMEY. MARBY MEEREades, TG
“TEURAL S AL, Fprh, GRS PR R A S SR E O R R, AR T AT R B AR A Y A i
FEESTHCERR, JFREAT SRR R RE, AE R A RN B IR R R R, AR A T

ik

DOI: 10.12677/ces.2025.139741 639 ClE e E= R


https://doi.org/10.12677/ces.2025.139741
http://creativecommons.org/licenses/by/4.0/

Hep @B A O SR IEARTIIR6] [7]; B T H MBS, BATEASEHIT TR, Il HA 242
A FEBTERE. QIR FRIE RIS, BEEUEM, BEFREARRK NS, 3T
GibNel N

2. HEFEER
DL TG L (AR Py 25 A5, NERREARBE, T AR e [ VA RS () 15 SR s L2 i —

TRENE B VAR o S AN foe /s R T IR B BEE I KA AR R O A A AR s RNTE R T R
INETE St RS AEVEES ({0 YK h S VAL kb B IV =S G NE i B

3. BFEAR

BOE BRI R AT, HH AT R 0 A R P (B0 U (7 3R R AR S B ) S ()14
i, RBFR AR A M R 2t e R IO —FR G Tv, BAE ERRRE . TSN 26 b 2 S A5
(s BT R T Z IR . FE B, TR R TSR 2, AT AR 3R B
ANHCERR, DEBIOBR, EOTHERTASE T E0EE, GIFEEiEy. ARMES. SRIE 7
LRPERIAMIRAR, YIZh T S ROBOE B e, IR T SN RS 1. SR ORI TR, T 20T
LRPERIE, BRI, LEIRME . IR A A, R AR 25

BRSO A R, SO R IR SCR R, BRI BRI . RIS ST ¥t
TR, A RS PO B AE, LA SO B R R BRI AR B T R AR
AAPIZS, I 1. RAOVEHERRIL, AL 25 59hR i ML &, LRG0T, G54 E 3
SRIHE, SRS IR S RO BEAR, 17 ELAT BT OR 25 2 10 2 ST 8]

Table 1. Design of teaching content integrated with the competition process
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Table 2. Typical competition questions using regression analysis
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Table 3. Advertising expenditure and box sales volume
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Coca-Cola 131.3 1929.2

Classic 92.4 1384.6

Pepsi-Cola 60.4 811.4

Diet Coke 55.7 541.5

Sprite 40.2 536.9

Dr. Pepper 29 535.6
Mountain Dew 11.6 219.5
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x=[131.3; 92.4; 60.4; 55.7; 40.2; 29; 11.6];

y=[1929.2; 1384.6; 811.4; 541.5; 536.9; 535.6; 219.5];

plot(x,y,'0")
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Figure 1. Scatter plot of advertising expenditure and box sales volume

L TEXHEHEEEENHAE

@ 5 U

Y. RERIEE, X JELH.

@ HAIE L

SREA ) —HLEE (3,35 (%303 )+ +o> (5000, ) » FHEEAS x, 5 EHERPEIRIEITAE Y = B, + B T BARE —
AEAE y, By =B, + Bix, o

b, [FAME SRR 2, By, -y =y — B, - B, ZIE T S2hrMER M 5 R Lk 5= B, + Bx
(ORBSFERE. X, WLASI S84 0%, —AERIAERE: MIE N x %y, 5y, RN, A

WL 5 R S A AT BEIEEIR ., 4 0(f0.f) =3 (v~ oA ) » ERICEFH ML y,

SR y, ST IR, 20 T A AR S A B R B R B —IEIEE K 6,4,
(53 BB+ 0By B)=minQ(By.5,) - FURBAMITERILME, R O KT f,, 5 IR SEL 43
nE,

9O _ 3y~ B~ px)=

aﬂo 2;(% ﬂo ﬁlxi) 0

9O 53 (y—p - -
aﬁl_ 2;(% B ﬂlxi)xi 0
Rt S A A1

DOI: 10.12677/ces.2025.139741 642 ClE e E= R


https://doi.org/10.12677/ces.2025.139741

:Bo :y_fﬂl

B\l =[ixiyi—nf)7j/(ixi2—m_czj

W ERR AN A . Y = B, + Bx A Y KT X H— T A,
@ FRLR A

AP HEH B Matlab KA

X=[ones(size(x));x];

[b,bint,r,rint,stats]=regress(y,X,0.05)
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Table 4. Analysis of variance for simple linear regression model
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Figure 2. Standardized residual histogram
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Figure 3. Normal P-P plot of standardized residuals
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