Chuong trinh giang day kinh t& Fulbright Céc Phuong Phap Dinh Lugng béap an Bai tap 1
Nam hoc 2011-2012

Chuwong Trinh Giang Day Kinh té Fulbright
Hoc ky Thu nam 2011

Cac Phuwong Phap Phan Tich Pinh Lugng
Goi ¥ 1oi giai Bai tap 1
THONG KE MO TA
Ngay Phat: Thi Hai, 03/10/2010
Ngay Nop: 8:20 sang, Thwr Hai, 10/10/2010
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Ban dién tir goi dén thay Nguyén Khanh Duy, va ¢6 Nguyén Thi Phuwong Thao
theo dia chi duynk@fetp.vnn.vn , m3.thaoNTP@fetp.edu.vn

Bai 1: (25 diém)

S6 liéu mau vé thu nhap hang tuan (don vi: ngan dong) ciia hai nhém cong nhan nhu sau:
Nhom 1: 510, 570, 600, 640, 680
Nhom 2: 590, 595, 600, 610, 620

a. Dua vao dinh nghia va cong thure, hdy tinh céc gia tri trung binh va trung vi cua
thu nhép trong moi nhém

S6 trung binh

Thu nhép trung binh ciia méi cong nhan ¢ nhom 1 dwoc tinh theo céng thirc

5
- le XNhom1L,  510+570+600+ 640+ 680

Xohom — 5 5

=600 ngan dong

Thu nhdp trung binh ciia moi cong nhdn ¢ nhém 2 dwoc tinh theo cong thirc

5
- ;XNhémZi 590 +595+ 600+ 610+ 620

N : = =603 ngan dong

S6 trung vi

S6 lwong s6 liéu c6 trong mdi nhom 1a s6 18, va chung da dugc sap xép tir nho nhat dén
16m nhat. Vi vy, v6i moi nhém, sO trung vi chinh 1a gié tri nam & vi tri chinh gitra (trong
truong hop nay 1a ¢ vi tri thir (n+1)/2=(5+1)/2=3)

Trung vi ciia thu nhap d6i voi Nhom 1 14 600 ngan dong

Trung vi ctia thu nhap d6i véi Nhom 2 ciing 1a 600 ngan dong
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b. Dua vao dinh nghia va cong thtrc, hay tinh cac gia tri Min, Max, Range, phuong
sai va dg 1é€ch chuan cua thu nhap trong moi nhom

e Min, Max, va khoing bién thién

Nhin vao diy dir liéu dd dugc sap xép tir nhé dén 16n ciia mdi nhom, chung ta dé dang
xac dinh dugc Min, Max ctia moi nhoém, va tir d6 ap dung cong thirc Range=Max-Min dé
tinh ra khoang bién thién ciia moi nhom

V61 Nhom 1, gia tri nho nhét ciia thu nhép 1a 510 ngan déqg (Min=510 ngan dong), gia tri
|6n nhat cua thu nhép 1a 680 ngan dong (Max=680 ngan dong), khoang bién thién cua thu
nhap la 170 ngan dong (bang 680-510).

V6i Nhom2, gié trj nho nhét cua thu nhap I 590 ngan dong (Min=590 ngan dong), gia tri
16n nhat cua thu nhap la 620 ngan dong (Max=620 ngan dong), khoang bién thién cua thu
nhap la 30 ngan dong (bang 620-590)

e Phuwong sai va dg léch chuan ciia moi nhom

Nhém 1:
@ (x—X)"_(510-600) +(570-600) + ..+ (680-600)" ,
NhomL n-=1 - 5-1 -

B A 2
ngan dong

S Nnoms = ,Srz\lhéml = /4250 =65.19 ngan dong

. _(xi—X) _(590-603) +(595-603) +..+(620—603)°

. =145.00
Nhém2 n-1 5-1

\ A 2
ngan dong

S =S, , =\145.00 =12.04 ngin dong

c. Dua vao cac ham trong Excel, hiy tinh cac dai lugng thong ké & cdu a va cau b

Ban c6 thé st dung cac ham théng k& hoic cong cu Tools\Data
Analysis\Descriptive Statistics cua Excel d¢ tinh toan cac chi tiéu cho tirng
nhom.Két qua nhu sau:
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Céc Phuong Phap Dinh Lugng
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Béang 1.1
Nhém 1 Nhém 2

Mean 600.00Mean 603.00
Standard Error 29.15Standard Error 5.39
Median 600.00Median 600.00
Mode #N/A Mode #N/A

Standard Deviation 65.19Standard Deviation 12.04
Sample Variance 4250.00Sample Variance 145.00
Kurtosis -0.39Kurtosis -0.95
Skewness -0.27Skewness 0.60
Range 170.00Range 30.00
Minimum 510.00Minimum 590.00
Maximum 680.00Maximum 620.00
Sum 3000.00Sum 3015.00
Count 5.00Count 5.00
CVv 10.87 2.00

d. Anh/Chi c6 nhan xét gi vé thu nhap cia hai nhdm cong nhan nay.

Trong mau, thu nhép trung binh ciia nhém 2 cao hon hon nhém 1, That vay trung binh thu
nhap hang tuan ctia nhém 1 va nhom 2 lan luot 1a 600 ngan dong, va 603 ngan dong.

Do hai trung binh nay khac nhau, nén khi mudn so sanh vé& do bién thién cta hai nhom,
ban khong nén so sdnh phuong sai, hay do 1éch chuén; ma nén s dung hé s6 bién thién
(CV). Hé s6 bién thién cia Nhom 1 1a 10.8%, trong khi hé s6 bién thién ctia nhém 2 chi 1a
2%. Diéu nay cho thdy mirc bién thién trong thu nhap ctia nhom 1 nhiéu hon nhém 2.
(Trong trudng hop nay, khoang bién thién ciing cho ban nhan xét twong tw)

Bai 2: (25 diém)

Tap tin Employee Data.xls Iuu dit liéu khao sat 474 ngudi lao dong & nhiéu cong ty trong
nganh Vién Thong. Tt tap tin dir liéu nay, hdy tra 161 nhitng cau hoi sau:

a. Phan biét loai bién (dinh tinh/dinh luong) va loai thang do cho cac bién trong file

dir liéu (ngoai trir bién id)

e Céc bién dinh tinh: gender (c6 thang do dinh danh), jobcat (c6 thang do

thtr bac)

e (Céc bien dinh lugng: age, prevexp, educ, salary, salbegin ; cac bién nay co

thang do ty 1¢

b. Hay phan nhom vi tri cong viéc theo gidi tinh.

Dung cong cu PivotTable cua Excel, ban c6 thé tao ra dugc két qua nhu Hinh 2.1
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Hinh 2.1

A | B | ¢ | D | E
1]
2
3 |Count of id [gender [=|
4 |jobcat |~ |Nam Mi¥ Téng
5 |Nhan vién 167 206 363
6 |Giam Sat 27 27
7 |Quan Iy 74 10 84
8 |Tdng 258 216 474
9
10

Ghi chu: Giam sat bao gom cdc vi tri Truong nhom, to truong, quan doc

C. V& biéu do tan so6 hinh cdt cho bién vi tri cong viéc (jobcat), bi€u do hinh tron thé
hién co cau nam/ni trong mau diéu tra

Hinh 2.2 S6 luong ngudi lao dong dugc khao sat phan theo vi tri cong tac

Quén ly 84

‘E Trudéng nhom/td
= truong/quan doc

Nhan vién

0 50 100 150 200 250 300 350 400

So6 nguoi
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Hinh 2.3 Co cdu nguoi lao dong dugc diéu tra theo gidi tinh (DVT: %)

N, 45.57

Nam, 54.43

d. Tim cac gia tri cuc dai, cuc tiéu, trung binh, trung vi, yéu vi cua tién luong hién
tai (salary)

Ban c6 thé st dung cac ham théng k& hoic cong cu Tools\Data

Analysis\Descriptive Statistics cua Excel d¢ tinh toan cac chi tiéu cho ting

nhom.Két qua nhu sau:

Bang 2.1 Céc thong ké mé ta cho bién salary

salary
Mean 34,419.57
Standard Error 784.31
Median 28,875.00
Mode 30,750.00

Standard Deviation
Sample Variance

17,075.66
291,578,214.45

Kurtosis 5.38
Skewness 2.12
Range 119,250.00
Minimum 15,750.00
Maximum 135,000.00
Sum 16,314,875.00
Count 474.00

e. Co bao nhiéu nguoi ¢ vi tri quan 1y va ¢ do tudi tir 30 dén 40?

Ban co thé st dung cong cu loc dir liéu, k¥ thuat Data\Pivot Table trong Excel; ham
countif; s dung cac ham don gian if va sum...; hay sir dung ham co s¢ dur li¢u
DCOUNT d@é tinh ra két qua nay.
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Hinh 2.4

Céc Phuong Phap Dinh Lugng

Pap an Bai tap 1

5] File Edit View Insert

Format

Tools

Data

Window Help
@ = - 41 | 4 100%

FRNER" NERENNE NN A N EEN-N A AR

I5 - f =DCOUNT{ALH47T3AITILY)

AlBl ¢c |[D|E| F | 6 | H | I J K L
1 |id |age gender educ jobcat salary | salbegin prevexp age age Jobcat
2 1 40 1 15 3| A7,0000 27,000 144 ==30 ==40 3
3 2 34 1 16 1 40,2000 18,750 36
4 3 B3 2 12 1 21,4500 12,000 381
5 4 45 2 8 1 21,9000 13,200 190 I 45!
B 537 1 15 1 45,0000 21,000 138
7 6 34 1 15 1 32,1000 13,500 67
B 7| 36 1 15 1 36,0000 18,750 114
9 8 26 2 12 1 21,900, 9,750
10| 9 46 2 15 1 27,9000 12,750 115
A4 4N A 3 473 4 a4 nnn 42 Cnn A A

V6i ham DCOUNT ban c6 thé lam nhu sau: (1)Tao ra ving diéu kién nhu J1 :L2, (2) Tai
mot 6 nao do, vi du 6 J5, g6 1énh =DCOUNT(A1:H475,A1,J1:L2), ban s€ ra két qua la
45. No6i cach khac c6 45 nguoi 6 vi tri quan ly trong do tudi tu 30 dén 40.

Bai 3: (25 diém)

Tap tin DataExamscores.xls ghi nhan dit liéu vé diém thi (tinh trén thang diém 100) cua
hai trung tam dao tao A va B. Mai trung tdm c6 30 sinh vién dugc tham do.

a. Hay tim trung binh va trung vi ctia diém thi & trung tim B

Su dung cong cu Tools\Data Analysis\Descriptive Statistics cua Excel, ching ta dé
dang c6 dugc bang két qua nhu Hinh 3.1

Tir bang nay, ta thay:

-Trung binh diém thi ciia sinh vién ¢ trung tam B 1a 78.23 diém

-Trung vi diém thi ctia sinh vién ¢ trung tim B 1a 78.00 diém
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Hinh 3.1
A | B | ¢ |D] E | F | E | H | 1

1 |[Center A Center B ZA Center 4 Center B
2 97 64 1.63
3 95 85 1.41 Mean 82.00 Mean 78.23
4 g8 72 0.76 Standard Error 1.68 Standard Error 1.92
=N 79 64 -0.33 Median 83.00 Median 78.00
6 | 78 74 -0.43 Mode 79.00 Mode 78.00
7| 87 03 0.54 Standard Deviation 0.22 Standard Deviatio 10.50
- a3 70 0.11 Sample Variance 85.03 Sample Variance 110.25
9 94 79 1.30 Kurtosis -0.12 Kurtosis -0.61
10 76 05 -0.65 Skewness -0.43 | Skewness 0.06
11 79 75 -0.33 Range 37.00 Range 42.00
12 83 66 0.11 Mintmum 60.00 Minimum 37.00
13 84 g3 0.22 Maximum 97.00 Maximum 99.00
14 76 74 -0.65 Sum 2460.00 Sum 2347.00
15 82 70 0.00 Count 30.00 Count 30.00
16| 85 82 0.33
17 85 82 0.33 Mean (B) > Median (B) == Léch xién v& phia phii
18 01 75 0.98 SK(B) > 0 == Lach xién vé phia phai
19 72 78 -1.08
20| 86 99 043 | |
21 70 57 -1.30
22 01 91 0.98
23 82 78 0.00
24 i3 87 -0.98
25 96 o3 1.52
26| 64 89 -1.95
27 74 79 -0.87
28 88 84 0.65
29 88 63 0.635
30 60 78 -2.30 --= di bift
31 i3 66 -0.98

32

Wo4 b W nah e Ao fnt S

b. So sanh cac gia tri tinh dugc trong cau a, Anh/Chi c6 két luan rang phan phdi ciia
diém thi & trung tam B c6 bi léch xién khong. Néu léch xién thi 1éch vé trai hay
phai. Hay giai thich ngin gon cau tra 16i ctia Anh/Chi

Do diém thi trung binh cua sinh vién & trung tdm B 16n hon trung vi nén phéan phdi
ctua diém thi ¢ trung tdm B bi 1éch xién vé phia bén phai.

¢. Sir dung ham trong trong Excel, xac dinh do léch xién ¢ cau b. Két qua & cau ¢ co
phu hop v6i cau b hay khong

Gia tri ciia Skewness=0.06 (>0) nén phan phdi diém thi cta trung tam B bi 1éch xién
vé phia phai. Két qua nay twong ty nhu két qua & cau b.
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d. Tim gi4 tri chuan héa Z cho gia tri quan sat 16n nhat va nho nhét cua diém thi &
trung tdm A. Céc gia tri nay c6 16n hay nho bat thuong khong

Trudc ti€n, ban tinh d¢ 1éch, trung binh, va xac dinh gia tri nho nhét, gia tri 16n nhét cua
diém thi ¢ trung tam A.

Diém thi clia trung tim A ¢6 Max=97.00 diém , Min=60.00 diém , d léch chuan s=9.22
diém, X =82.00 diém.

Gia tri chuan hod Z-score cua x ¢ quan sat thir i duge tinh boi cong thie 7, =

S
L . o . 97-82.00 o 2
Gid tri 16n nhat c6 gia tri chuan hoa 1a Z = QT =1.63 . Gia tri 16n nhat, s6 97,
c6 |z|<2 nén la gia tri binh thuong, khong phai 1a di biét.
o . o ) 60-82.00 o g
Gia tri 1on nho nhat ¢6 gia tri chuan hod la Z = o2 =-2.39 . Gia tri nhd nhat, s6

60, ¢ 2<|z|<3 nén co thé 1a gid tri bt thudng.

Bai 4: (25 diém)

Béng dir liéu dudi day trinh bay tén, toc d6 va gia cta 10 loai may in (dit liéu mau)

STT Tén may in Téc dd Gia (USD)
1 | Minolta-QMS PagePro 1250W 12 200
2 | Brother HL-1850 10 500
3 | Lexmark E320 12.2 300
4 | Minolta-QMS PagePro 1250E 10.3 300
S | HP Laserjet 1200 11.7 400
6 | Xerox Phaser 4400/N 17.8 1850
7 | Brother HL-2460N 16.1 1000
8 | IBM Infoprint 1120n 11.8 1387
9 | Lexmark W812 19.8 2089
10 | Oki Data B8300n 28.2 2200

Str dung cong cu Tools\Pata Anal}{sis ban s& tinh dugc gia tri trung binh, trung vi, yéu Vi,
phuong sai, d0 1éch chuan cua 2 bién Toc d6 (Speed) va Gia (Price) nhu Hinh 4.1:
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Hinh 4.1

A | B | c|D|E| F G H I

1 Name Speed Price
2 |Minolta-QMS PagePro 1250W 12 200 Spead Price
3 |Brother HL-1850 10, 500
4 |Lexmark E320 12.2) 300 Mean 15.0 Mean 1022.6
5 |Minolta-QMS PagePro 1250E 103 300 Standard Error 1.8 Standard Error 2522
6 |HP Laserjet 1200 11.7) 400 Median 12.1 Median 750.0
7 |Xerox Phaser 4400/N 17.8 1850 Mode #N/A Mode 300.0
8 |Brother HL-2460N 16.1 1000 Standard Deviation 5.7 Standard Deviation 7974
9 |IBM Infoprint 1120n 11.8 1387 Sample Variance 32 4 Sample Variance 6358980
10 |Lexmark WE&12 19.8| 2089 Kurtosis 2 4 Kurtosis -17
11 [Oki Data BE300n 282 2200 Skewness 1.6 Skewness 05
12 Range 18 2 Range 2000.0
13 3000 Minitmum 10.0 Minimum 200.0
14 Maximum 28.2 Maximum 2200.0
15 2200 / Sum 149.9 Sum 10226.0
16 2000 . * Count 10.0 Count 10.0
17] * /
1g| © 1900 . / r= 0.841 '=CORREL(B2:B11.C2:C11)
19 1000 A Population Covar = 3434106 =COVAR(B2EB11.C2:C11)
20 / Sample Covar = 3815.673 =G19*10/9
21 =00 Y r= 0.841 =G20/(G8*18)
22 0 ; ,
23 0 10 20
24 Téc dd
25

a. Tinh céac gia tri trung binh, trung vi, yéu vi, phuong sai, d6 1éch chuén cua 2 bién X 12

tbc do va Y 1a gia

Bang 4.1
Téc dé (X) Gid cd (V)
Mean Trung binh 15.0 1022.6
Standard Error Sai sb chuén 1.8 252.2
Median Trung vi 12.1 750.0
Mode Yéu vi #N/A 300.0
Standard Deviation D9 léch chuan 5.7 797.4
Sample Variance Phuong sai 32.4 635898.0
Kurtosis Hé s6 Kurtosis 2.4 -1.7
Skewness Hé sb Skewness 1.6 0.5
Range Khoang bién thién 18.2 2000.0
Minimum Gia tri nho nhat 10.0 200.0
Maximum Gié tri 16n nhét 28.2 2200.0
Sum Tong 149.9 10226.0
Count S6 quan sat 10.0 10.0

Ghi chii: bién X khong xac dinh dwoc yéu vi do cac gia tri cua X déu cé cung mot tan sé la 1.
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b. Theo nhan dinh cua Anh/Chi mdi quan hé giira 2 biép XvaYla dong bién hay nghich
bién va do manh cua moéi quan hé nay. Giai thich ngan gon vé nhan dinh cua Anh/Chi.

Nhén dinh nay mang tinh suy luén cua ban, c6 thé co nhiéu cach giai thich khac nhau. Vi
du nhu: X (téc do may in) va Y (gia) thuong co mbi quan hé dong blen boi vi nguoi tiéu
dung lu6n mong mudn chat lugng may in tot (tbc d6 in nhanh, it ton myc, in dep ...), va
ho san long trd gia cao hon cho nhitng may in c6 chat luong tot hon. Bén canh d6, nguoi
san xuat ludn phai cai tién cong ngh¢ dé c6 thé dap ung t6t hon nhu céu nay cua khach
hang, va di nhién v6i nhimng diéu kién khéc khong ddi, nhitng may in tt hon thuong tén
chi phi san xuit cao hon va vi viy ngudi san xuat ciing mong ban nhitng san phim nay
voi gia cao hon.

Theo ¥ kién chu quan, c6 thé gitra hai bién X va Y ¢6 mdi | quan h¢ cht, boi téc do in
cling 1a diéu ma nhleu ngudi tiéu dung quan tdm, va ho san 1ong tra gia cao hon cho
nhitng may in c6 toc d6 in nhanh.

c. V& biéu db phan tan (Scatter) thé hién méi quan hé giira 2 bién X va Y va nhan xét vé
mdi quan hé giita 2 bién nay. Nhan xét nay c6 phi hgp v6i nhan dinh cia Anh/Chi &
cau b hay khong.

Hinh 4.2 D6 thi phan tan ciia X va Y
3000
2500 /'

.
2000 *
. /
1500 ~ /
1000 / >

©
G}

500

0 T T
0 10 20 30

Téc do

Do thi phan tan & Hinh 4.2 cho thay giita X va Y ¢6 mbi quan hé dong bién, nhitng méay
in ¢6 toc do cao thudng co gia cao, va nhiing may in c6 gia thap ciing thuong 1a nhiing
may in c6 toc d6 in thap.

Thém do, trén d6 thi phan tan, cac diém nam kha gﬁn duong xu thé (dugc Add Trendline
vao d6 thi) nén co thé noi ring mdi quan hé tuyén tinh giita hai bién X va Y 1a chit ché
(twong quan cao). Nhirng nhan xét nay phtt hop véi nhitng nhan dinh ban dau & ciu b.

d. Tinh cac gia tri dong phuong sai va hé sé tuong quan gitra 2 bién X va Y nay. C6
nhan xét gi vé mdi quan hé cta 2 bién nay tir cac hé sb tinh dugc va so sanh no véi
nhan xét ¢ cau b va c.

Hé s6 hiép phuong sai tinh tir dit liéu mau cho hai bién X va Y 13 3815.673 (Xem cong
thic tinh toan ¢ Hinh 4.1). H¢ s6 nay 16n hon 0, cho thiy hai bién X va Y ¢6 twong quan
tuyen tinh thudn. Hé s6 tuong quan gitra X va Y 13 0.841 (16n hon 0) cho thiy moi lién h¢
tuyén tinh thuan gitra hai bién nay, dong thoi trj tuyét d6i cua hé sd twong quan rat gan 1
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nén cé thé xem rang moi quan hé tuyén tinh giita X va Y 1a chat. Trong truong hop nay,
két ludn tuong tw nhu cau b va ¢, nhung c6 can cir ro rang hon (dac biét la vé do manh
ctia mdi twong quan tuyén tinh)

~Mé rong (khong tinh vao diém bai tap): Ban co thé ap dung mot quy tic kinh nghiém
nao dé dé chi ra méi quan hé nay 1a rat chit (rdt manh), hay chit (manh)... Cha ¥ rang c6
nhiéu quy tic kinh nghiém vé viéc nay, tuy thudc vao kiéu dir liéu (chudi thoi gian, chéo,
hay bang), hay linh vuc khoa hoc (khoa hoc xa hoi, khoa hoc tu nhién, ky thuét cong
nghé, y hoc ...), hay d6i tuong khao sat (hg, doanh nghiép, qudc gia...). Khi str dung quy
tac ndo, ban co thé trlch dan ngudn quy tic Ay. Sau day 1a mot vi du.

Tri tuyét doi ciia hé s6 twong quan Pearson Mikrc d9 twong quan tuyén tinh
<=0.2 Rét yéu, trong quan khong dang ké
0.2 dén 0.4 Yéu, twong quan thap
0.4 dén 0.7 Vira phai
0.7 3n 0.9 Manh, twong quan cao
>0.9 R4t manh

Nguon: http://www.bized.co.uk/timeweb/crunching/crunch_relate_expl.htm, truy cap ngay 5/10/2010

e. Ban hdy su dung tap tin Employee Data.xls, v& d6 thi phan tan cia 2 bién educ,
salary; tinh hé sb twong quan giita 2 bién nay va cho biét nhan dinh cta ban.

Hinh 4.3 D6 thi phan tan giira educ va salary

160,000

140,000

120,000

100,000

80,000

salary (USD)

60,000

40,000

20,000

educ (nam)

Db thi trén cho thay mdi quan hé tuyén tinh thuan giita hai bién. Tuy nhién, mdi quan hé
tuyén tinh & murc vira phai. Cé vé nhu quan hé dang dudng cong bac hai gitra hai bién s€
phu hop hon so v61 dang duong thang tuyén tinh.

St dung ham correl, hay cong cu Tools\Data Analysis cua Excel ban s& tim dugc h¢ §6
tuong quan tuyén tinh gitra hai bién nay 1a 0.661. H¢ s6 nay nam trong khoang 0.4 dén
0.7 nén muc d) twong quan tuyen tinh 1a vira phai.
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