UNG DUNG PYTHON TRONG XU LY VA KIEM PINH SO LIEU THONG
KE
1. Giéi thigu

Trong nghién ctu khoa hoc sirc khoe, viéc xir ly va phan tich sé liéu khdng chi
nham mé ta dac diém mau nghién ciru ma con dé kiém dinh gia thuyét va rat ra két luan
c6 gia tri suy luan. Python, véi hé sinh thai théng ké manh mé&, cho phép thuc hién toan
bo quy trinh phan tich s6 liéu mot cach minh bach, tai 1ap va ph hop vai chuan muc
nghién ciu qudc té.

Chuyén dé nay trinh bay c6 hé théng cac phuong phap xir Iy va kiém dinh sé liéu
thuong dung, bao gom: théng ké mé ta, kiém dinh ty & va kiém dinh trung binh, kém
theo céc cau Iénh Python minh hoa chuan hoa..

2. Méi trwong va thw vién phan tich

Trong phan tich théng ké bang Python, cac thu vién sau dugc sir dung nhu tiéu
chuan:

import pandas as pd

import numpy as np

from scipy import stats

from statsmodels.stats.proportion import proportions_ztest

Dir liéu nghién ctru duoc gia dinh luu dudi dang bang trong DataFrame df.

3. Thong ké md ta bién dinh tinh: Tan s6 va ty 1¢

Vi du ban khao sat diém PHQ-9 (tram cam), GAD-7 (lo 4u), DASS-21 (stress/lo
au/tram cam), PSQI (chat lwong giac ngu) hoac chi s6 sinh hoc nhu cortisol huyét
tuong: viée xac dinh cac bién nay c6 tuan phan phdi chuan hay khéng sé& gitp chon so
sanh trung binh gitra nhdm, md hinh hdi quy, hay twong quan phu hop (tham sé hay phi
tham sd).
3.1.Tan sé (Frequency)

Tan s6 phan anh sé luong quan sat cua tirng muc bién va thuong duoc trinh bay
cho céc bién dinh tinh nhu giéi tinh, tinh trang bénh, mac d6 tuan tha diéu tri.

Tinh tan so: df['gioi_tinh'].value_counts()

Bang tan s chéo (Crosstab): pd.crosstab(df['gioi_tinh'], df['benh)

3.2. Ty |€ (Proportion / Percentage)

Ty Ié gitp chuan hda tan sd, cho phép so sanh gitta cac nhém ¢ quy md khac
nhau va thuong dugc trinh bay dudi dang n (%).

Ty I¢ phan trim toan mAau:

df['gioi_tinh"].value_counts(normalize=True) * 100

Ty 1€ theo nhom (ty 1€ hang):



pd.crosstab(df['gioi_tinh'], df['benh'], normalize='index") * 100
4. Thong ké mo ta bién dinh lwong: Trung binh va d9 phan tan
4.1. Trung binh va a9 léch chuan
Déi vai bién dinh luong phan phdi gan chuan, trung binh va do léch chuan 1a cac
tham s md ta quan trong nhat.
df['tuoi'].mean()
df['tuoi'].std()
df['tuoi'].describe()
4.2. Trung binh theo nhom
df.groupby(‘gioi_tinh")['tuoi']l.mean()
Két qua nay thuong duoc sir dung 1am co s cho cac kiém dinh so sanh trung
binh.
5. Kiém dinh thong ké doi véi ty 18
5.1. Kiém dinh Chi-square (y?)
Muc dich: So sanh ty 18 giita hai hoic nhiéu nhom doc lap.
bang = pd.crosstab(df['gioi_tinh'], df['benh'])
chi2, p, dof, expected = stats.chi2_contingency(bang)
Bao cao: ?=...;df=...;p=...
5.2. Kiém dinh Fisher’s Exact
Ap dung khi ¢c& mau nho hoic tan sé ky vong < 5 (bang 2x2).
oddsratio, p = stats.fisher_exact(bang)
5.3. Kiém dinh m@ét ty 1& so véi gia tri chuan
Vi du: So sanh ty 18 tuan tha diéu tri quan sat véi ty 1& chuan 70%.
count = 65
nobs = 100
value =0.70
z_stat, p = proportions_ztest(count, nobs, value=value)
5.4. So sanh hai ty 1€ doc 1ap
count = np.array([40, 55])
nobs = np.array([80, 100])
z_stat, p = proportions_ztest(count, nobs)
6. Kiém dinh thong ké d6i véi trung binh
6.1. Kiém dinh t-test mgt nhom
stats.ttest_1samp(df['hbalc'], popmean=7)
6.2. Kiém dinh t-test hai nhém doc lap
nam = df[df['gioi_tinh"] == 'Nam']['tuoi']



nu = df[df['gioi_tinh"] == 'Nu']['tuoi']
stats.ttest_ind(nam, nu, equal_var=False)
6.3. Kiém dinh t-test cap (truéc — sau)
stats.ttest_rel(df['truoc'], df['sau’])
6.4. Phan tich phwong sai ANOVA mét chiéu
stats.f_oneway/(
df[df['nhom'] == 1]['tuoi'],
df[df['nhom'] == 2]['tuoi'],
df[df['nhom'] == 3]['tuoi"])
7. Kiém dinh phi tham sb
Ap dung khi dit liéu khdng phan phéi chuan hoic c6 ngoai é.
7.1. Mann-Whitney U
stats.mannwhitneyu(nam, nu)
7.2. Wilcoxon signed-rank
stats.wilcoxon(df['truoc’], df['sau’])
7.3. Kruskal-Wallis
stats.kruskal(
df[df['nhom'] == 1]['tuoi],
df[df['nhom'] == 2]['tuoi'],
df[df['nhom'] == 3]['tuoi'])
8. Chuan trinh bay trong bai nghién ciru khoa hoc
“S6 lidu dugc xtr Iy va phan tich bang Python (Pandas, SciPy, Statsmodels).
Théng ké md ta dugc trinh bay dudi dang tan sd, ty 16 (%), trung binh + d6 léch
chuan. So séanh ty 1¢& st dung kiém dinh Chi-square hoic Fisher’s Exact. So sanh trung
binh sir dung t-test hoac ANOVA:; khi dit liéu khéng phan phéi chuan &p dung cac
kiém dinh phi tham sé twong ung. Mtc y nghia thong ké duoc chon 13 p < 0,05.”
9. Két luan
Python 1a mot nén tang phan tich thong ké toan dién, dap tng day du yéu cau xu
ly, kiém dinh va suy luan sé liéu trong nghién ctu khoa hoc stc khoe hién dai. Viéc
chuan hda quy trinh phan tich bang Python gilp nang cao tinh khoa hoc, minh bach va
kha nang tai 1ap caa nghién ctu.
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