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| nport pandas as pd

| nport nunpy as np
I mport matplotlib. pyplot as plt

| nport seaborn as sns
| mport brfss # ???7??2?7?BRFSS??

%onfig InlineBackend.figure format = 'retina

df = brfss.ReadBrfss() # ??BRFSS??
XEFEXFRNMNHE

ZERIBMIEEE , FEX—EUEFEABMIZES , HEEEHF40HZ2%.

bni = df.bmi.dropna() # ?2????bmi 22222227
| en( bmi)
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def sanpling_distribution(data, sanple_size=20, bins=40):

# ?2?7?7?

sanpling = [np. mean( np. random
.choi ce(data, size=sanple size, replace=False)) for _in ran
ge(1000) ]

H PPV ?7?777?7°

mu = np. mean(dat a)

se = np.std(data) / np.sqgrt(sanpl e_size)

print (' mean of sanple neans: % 2f' % np. nean(sanpling))
print(' popul ati on neans: % 2f"' % nu)
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print('Standard devi ation of sanple neans: % 2f' % np. st

d(sanpling))
print('Standard Error: % 2f' % se)

fig = pIt.flgure(flgsize=(16,5))

pl = fig.add_subplot(121)
plt.hist(sanpling, bins=bins, rw dth=0.9)
plt. xl abel (' sanpl i ng neans')
plt.ylabel (' counts')

p2 = fig.add subpl ot (122)

pl ot _ecdf (sanpling, x| abel="sanpling neans', | abel =" sanp
ling ")

sanpl e = np. random nornal (nu, se, size=10000)

pl ot _ecdf (sanpl e, xlabel =" sanpling neans', |abel ="nor nal
di stribution')

plt.show()

def ecdf(data):
Y ??ECDF
np. sort (data)
np. arange(1, len(x)+1) / |en(x)

def pl ot _ecdf(data, xlabel =None , ylabel ="ECDF , | abel =None)

' ??ECDF?" "

X, y = ecdf(data)

_=plt.plot(x, y, marker=".", markersize=3, |inestyle=
none', | abel =l abel)
= plt.l egend(markerscal e=4)
= plt. x|l abel (x| abel)
= plt.yl abel (yl abel)
t. margi ns(0.02)

TEREAISFEARENDBIEI10, 20, 100 , #HT=/REEHIL.

sanpling _distribution(bm, sanple_size=10)
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mean of sanple neans: 27.95

popul ati on neans: 28.04

St andard devi ati on of sanple neans: 2.04
Standard Error: 2.10

»  samphng
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sanpling _distribution(bm, sanple_size=20)

mean of sanple neans: 28.11

popul ati on neans: 28.04

St andard devi ation of sanple neans: 1.50
Standard Error: 1.49
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sanpling distribution(bm, sanple_size=100)

mean of sanple neans: 28.05

popul ati on neans: 28.04

St andard devi ati on of sanple neans: 0.69
Standard Error: 0.67
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exemn = df[df.exem n !'= 0].exem n. dropna() # ?2?7272°7?7?27?727?2720

plt. hist(exem n, bi ns=40, range=(0,3000), rw dth=0.9) # ?2?7??
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?
plt. x|l abel (' exercise mns per week')
plt.ylabel ('counts')

plt.show()
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sanpling_distribution(exem n, sanple_size=1000)

nmean of sanpl e neans: 499. 54

popul ati on nmeans: 499. 37

St andard devi ati on of sanple neans: 23.60
Standard Error: 23.75
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B A\scipyRIFELH&ER |, {£/fscipy.stats.norm (J#&=EHL

1‘ EIESH , BIYERO ﬁ/&%j]l {SEfnorm.pdf()
IHEMREE |, FoFMREERE (PDF) E.

| nport scipy.stats
norm = sci py.stats.norm() # ?2?2????

X
y

plt.
plt.
a=0.
plt.
plt.
plt.
plt.
plt.
plt.

np. arange(-5, 5, 0.02)
norm pdf (x) # ?7???

pl ot (x,y)

axvline(x=0, ymax=0.95, linestyle="--', color="red , alph
5)

axvl i ne(x=1, ymax=0.59, |inestyle="--', color="green')
axvline(x=-1,ymax=0.59, linestyle="--', color="green')
axvline(x=2, ymax=0.16, linestyle="--', color=" blue')
axvline(x=-2,ymax=0.16, linestyle="--', color="blue")
mar gi ns( 0. 02)

show()
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{EFRNnorm.cdf()

I EXESEIR | EFAMERES. FTER(IMILSRITEEEIEEL MR
EESBREINAIEER0.68 |, 2MEECREINAITRZE0.95 , 3IMMNEEERINAIMHT
Z20.997, INEESD P  BIEFTEEHEINMIEEZA.

print('1 sigma : %3f' % (normcdf(1l) - normcdf(-1)))
print('2 sigm : %3f' % (normcdf(2) - normcdf(-2)))
print('3 sigm : %3f'" % (normcdf(3) - normcdf(-3)))

1 sigma : 0.683
2 sigma : 0.954
3 sigma : 0.997

[aidsk , BAiTATLA
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B iRk T =25 MAIXE , XEBERnorm.interval()
, ELEn95%1E R R E S fE-1.96%1.96 278 , 99%M1E M T 7h1E-2.58F2.5
82|‘E—_Io

norm i nterval (0. 95)
(-1.959963984540054, 1.959963984540054)
norm i nterval (0. 99)

(-2.5758293035489004, 2.5758293035489004)
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RSB RIES D P —EMR TUNAIEZEXEE |, BIBEZEIZRAFERIIE
ET RIS ERIEEREE , BRI ERSRSIMIEE—E CERFIH.
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A MBARA0Z HRIbmiEIRIARGE SR | ATS A FREHEN 2279 10089450
, RO REIR RIS mE T,

sanpl e_size = 100

H P???7??7?777?7

mu = np. mean(bm)
se = np.std(bm ) / np.sqrt(sanple_size)
# 2222272?2PDF

norm = sci py.stats. norn(nmu, se)
X = np.arange(26, 31, 0.01)

y = norm pdf (x)

plt.plot(x,y)

H P?07?7??77?7

sanpl e_size = 100
sanpl i ng
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= [ np. mean( np. random choi ce(bm , size=sanple_size, replace=
Fal se)) for _ in range(1000)]
plt.hist(sanpling, bins=40, rw dth=0.9, norned=True, al pha=0
. 7)

plt.show()
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norm i nterval (0. 95)
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(26.738141245959351, 29.346706751112283)
norm i nterval (0. 99)

(26.328305902131977, 29.756542094939658)

XiEETAIRN

ERIARYXE—EEREN— T , BIERE ATIEBARBMIEEL. AT ,
bmiFIEABIMRIAER | MRIFAEEREFS , BWNEBRFSSEIEFIIRIZIR
EEA. BFRFomMEIREBIASTR D AFE , BE Abmi#dErIEEAbmiz]
iz

df2 = df[['"bm "', "incone']].dropna() # ?????bm ?????i ncone?
Calararararararaty

bm rich = df2[df 2. i ncone == 8] . bm # 27?27?7287?27?7°7?77?7?7

bm ord = df2[df2.inconme !'= 8].bm # 2??°?1-T72?°2?2°?277?27?7

LATREN T mean_ci()
RE , IRIEEEXEINTEAT | ITHIS%EEE MIEFMENXE,

def nean_ci (data):

sanpl e_size = |l en(data)

std = np.std(data, ddof=1) # ??2?7??2?7?7?

se = std / np.sqgrt(sanple_size) # ??2?2?7?7?

poi nt _estimate = np. nean(dat a)

z_score = scipy.stats.normisf(0.025) # ???795%

confidence_interval = (point_estimate - z_score * se, po
Int_estimate + z_score * se)

return confidence_interval
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TRI1SEIEAbmiSKRIB(EXIAEA(27.42, 27.49),
EEAbmMIIS%AIESXIE/(28.51, 28.57), XM XBIEMRSEILRIT , FE L
ERZBIXAS, RIS EOHEHE ABEBINGEL

mean_ci (bm _rich)

(27.415906122294761, 27.485560606043915)

mean_ci (bm _ord)

(28.509003170593907, 28.565637279855423)

BEERT , ULEZRLBEEEIXASENSL , IRTERIETEIEEIFEX
XARGE/NT EEXERSEE ( XATLNFORIREERFIRERENATNEL ) .
DELLBAWERRIS00 N UE | BEEERARDIHSREMF AR,

mean_ci (bm _rich[:500])

(27.849838839563304, 28.791561160436636)

nmean_ci (bm _ord[:500])

(28.200546441671069, 29.303493558328935)

IHEATE AbmidS %A E(SXIE]/9(27.85,

28.79) , MEBAbmIi9S5%HESXIE)/(28.20, 29.30) , RIARIXMNX[EEREK
7. REEANbmMIBENEENR/NGES |, BEXATMXEEEHRLES , XAT
B EEBHIFEEENSEILT . IEAREEMFIMIEEIFEEZENER |

AR, FIRTEOER | XEESEAIERERHRY.
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