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2.1 BAmRIES TR

BHER: AR HEBPEE S Python (Faker + NumPy + Pandas) #2PAb A iR DIEEFE, dEE L
55 S A

R T A Python Faker + NumPy + Pandas
AP A 5,000 A4 HLDUH

AEI T 55K (users/ events / sessions / subscriptions / saas\_user\_funnel)
IR a] 7 BRAU 90 KAT N 39
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R0 2 MUESE SaaS M55 H W AT BEE. (ANFR 2R 65%. Follil 256%. Ak At 10%)
WL B, AW KA PR

2.2 YRR
users & (AP ER)

user\_id VARCHAR AP E—ARIR (F24, 401 U100001)
signup\_time DATETIME YA W) ]
plan VARCHAR TIFTTR] (free / pro / enterprise)
industry VARCHAR Brigfmll.
company\_size VARCHAR ST (1-10/11-50/ 51-200 / 200+)
mrr INT HZwER A (Monthly Recurring Revenue)
is\_activate INT TG (0/1)
is\_pay INT AR (0)
retain\_7d INT =57 HEAE (01)
guide\_complete\_rate FLOAT HFEIS5EME (0.0 —1.0)
core\_used INT A E R OIIEE (0/1)
channel VARCHAR REIH

events & (FTRHEMHR)

event\_id VARCHAR FFME—RRE (F25)
user\_id VARCHAR AhegE,  JEER users 2
FELFR (login / view\_dashboard / use\_core\_feature /
event\_name VARCHAR N
upgrade / churn %)
event\_time DATETIME FFR R AR
duration\_sec INT HURRERHE (F)

sessions & (2TEZE)
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session\_id VARCHAR STEME—FR (8

user\_id VARCHAR ANVgE, I users
start\_time DATETIME ST TR I TE]
end\_time DATETIME LTRGEI[A]
page\_views INT LT ) a4

subscriptions & (1] FA3)

sub\_id VARCHAR ITAME—ARIR (F24)
user\_id VARCHAR AP, KIK users &
plan VARCHAR IR
mrr INT HE&EHIA
start\_date DATE TR H A
status VARCHAR TIFRPIRZS (active / cancelled / expired)

saas\_user\_funnel & (JFI-PrdisR)

user\_id VARCHAR H P ME—FRiR
is\_activate INT pareRs L
core\_used INT A ENZOTIRE
is\_pay INT v Nk
retain\_7d INT A7 HETT
guide\_complete\_rate FLOAT FS | FEME
channel VARCHAR R IRIE
2.3 BRMHE AL

AIH MO EE T RS ANBIRRGR SR EE. APaE. BEor. Rsvhsegrke, mik
HARAAR R ER L. RS ss5td, MFERTAES SQL 48 al H4 B 52 br S 4.
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=. SQL BHERPEH L

.1 BFHRRERR
JEE CSV (5 5K) — REEEZ W — HEPVERLEFT — 2E K cleaned_* 3% — 2» Tt
! ! !

SELECT W CREATE TABLE If3}/40 2R

325 18 BEEOW (SCEFHUE)
TEPATEVERT, Je TS WIS RIS, B HiEESsus B E Kk,

- === 11 B LR -
-- users 3¢

SELECT user_id, COUNT(*) AS cnt
FROM users

GROUP BY user_id

HAVING cnt > 1;

-- events 3¢

SELECT event_id, COUNT(*) AS cnt
FROM events

GROUP BY event_id

HAVING cnt > 1;

-- sessions 7¢

SELECT session_id, COUNT(*) AS cnt
FROM sessions

GROUP BY session_id

HAVING cnt > 1;

SELECT
SUM(CASE WHEN user_id IS NULL THEN 1 ELSE 0 END) AS null_uid,
SUM(CASE WHEN plan IS NULL THEN 1 ELSE 0 END) AS null_plan,
SUM(CASE WHEN industry IS NULL THEN 1 ELSE 0 END) AS null_industry,
SUM(CASE WHEN mrr IS NULL THEN 1 ELSE 0 END) AS null_mrr
FROM users;

SELECT
MIN(duration_sec) AS min_dur,
MAX(duration_sec) AS max_dur,
MIN(mrr) AS min_mrr,
MAX(mrr) AS max_mrr
FROM events, subscriptions;
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—- ===== 1.4 SMESTERIER A (IULICER) =====
SELECT COUNT(*) AS orphan_events

FROM events e

LEFT JOIN users u ON e.user_id = u.user_id

WHERE u.user_id IS NULL;

33% 244 EEAH

SEAMEVAEE: TN 250 SQLite BiAS < 3.25, A+ ROW_NUMBER() OVER() & HEREL, FH TR
SLHEM R,

—-===== TR A MySQL (GCHftdHsl) =====
CREATE TABLE cleaned_users AS
SELECT * FROM (
SELECT *,
ROW_NUMBER() OVER(PARTITION BY user_id ORDER BY signup_time) AS rn
FROM users
)t WHERE rn = 1;

--=====Jj% B: SQLite MAGIE (THIMNEE) ===
CREATE TABLE cleaned_users AS
SELECT ul.*
FROM users ul
WHERE ul.rowid = (
SELECT MIN(u2.rowid)
FROM users u2
WHERE u2.user_id = ul.user_id
)i

-- events #AH
CREATE TABLE cleaned_events AS
SELECT el.*
FROM events el
WHERE el.rowid = (
SELECT MIN(e2.rowid)
FROM events e2
WHERE e2.event_id = el.event_id

);

-- sessions e A H
CREATE TABLE cleaned_sessions AS
SELECT s1.*
FROM sessions s1
WHERE s1.rowid = (
SELECT MIN(s2.rowid)
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FROM sessions s2
WHERE s2.session_id = s1.session_id

);

3.4% 34 ZS{HAHE

-= S EFBANRIME

UPDATE cleaned_users SET
plan = COALESCE(plan, 'free'),
industry = COALESCE(industry, '"A%H1"),
company_size = COALESCE(company_size, '1-10");

-- BEFBAb 0
UPDATE cleaned_subscriptions SET
mrr = COALESCE(mrr, 0);

358 4% BREMELE

- duration_sec #id 24 /NEF (86400 ) WA MEEHE
DELETE FROM cleaned_events
WHERE duration_sec > 86400 OR duration_sec < 0;

-— mrr AR R
DELETE FROM cleaned_subscriptions
WHERE mrr < 0;

—= R LR 0/1

UPDATE cleaned_users SET
is_activate = CASE WHEN is_activate NOT IN (0,1) THEN 0 ELSE is_activate END,
is_pay = CASE WHEN is_pay NOT IN (0,1) THEN O ELSE is_pay = END,
retain_7d = CASE WHEN retain_7d NOT IN (0,1) THEN 0 ELSE retain_7d END;

3.6% 5% WEEXAEL

-— %i—N YYYY-MM-DD HH:MM:SS #%5;
UPDATE cleaned_users SET
signup_time = strftime('%Y -%m-%d %H:%M:%S', signup_time);

—= SEUEARES ] (A E)AS AT BERSE T 24 i s ) )
DELETE FROM cleaned_users
WHERE date(signup_time) > date('now');

375 6 SRR (MERIULIER)

-— events ¢ user_id WIIALETET cleaned_users
DELETE FROM cleaned_events
WHERE user_id NOT IN (SELECT user_id FROM cleaned_users);
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-— sessions < [A] ¥
DELETE FROM cleaned_sessions
WHERE user_id NOT IN (SELECT user_id FROM cleaned_users);

-— subscriptions 7 ] E
DELETE FROM cleaned_subscriptions
WHERE user_id NOT IN (SELECT user_id FROM cleaned_users);

3.8 IBVEH I &,

users user\_id FHAE TR B AR
users plan / industry 5 {H BRARANERIAEL COALESCE(plan, 'free')
users AR AR 0 {E 2R CASE WHEN J—
users signup\_time ¥ A G — B ) AR AL strftime 4% 304k
users AR TR A R DELETE
events event\_id FX& FHEEE TR B B AR
events duration\_sec 5## {E ko g > 86400 2 < 0 MHFR
events user\_id N EFE SN DELETE flULic %
sessions session\_id HX FHAE TR A B AR
sessions user\_id N fEFE SN DELETE flULic 5%
subscriptions mrr < 0 [EREBUR/: DELETE
subscriptions mrr Z5{H BRIANERIAE COALESCE(mrr, 0)

g, ZOa T
4.1 HEHACR ) B

ST EEY
T [ — s — RO IRE — 9 — 7 HEAF | TEFAGI ), SO — PR G RRR, &
Bl R A

REONE YU
o — LR e E—B R, SRR R 1o BER AR IR B
| MR WP BOUTHRERP MRS 7 HEER
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SQL £33

WITH funnel AS (
SELECT
COUNT(*) AS total_users,
SUM(is_activate) AS activated,
SUM(CASE WHEN is_activate = 1 AND core_used = 1 THEN 1 ELSE 0 END) AS core_used,
SUM(CASE WHEN is_activate = 1 AND core_used = 1 AND is_pay = 1 THEN 1 ELSE 0 END) AS paid,
SUM(CASE WHEN is_activate = 1 AND core_used = 1 AND is_pay = 1 AND retain_7d = 1 THEN 1 ELSE 0 END) AS
retained
FROM cleaned_users
)
SELECT
total_users AS VM AL,
activated ~ AS "¥iE FH L,
core_used AS '#%/OIIRE AL,
paid AS K135 %L,
retained AS'7 HEFH %L,
ROUND(activated * 100.0 / total_users, 2) AS "B (%)),

(
ROUND(core_used * 100.0 / activated, 2) AS BG4 0L R (%),
ROUND(paid ~ * 100.0/ core_used, 2) AS Hl—AF 402 (%),
ROUND(retained * 100.0 / paid, ) AS 2% 7 H BIER%)
FROM funnel;
I3 g R
5,000 100.00%
P 3,160 63.20% 63.20%
OIRE 1,970 62.34% 39.40%
NE~ 660 33.50% 13.20%
Fipea 269 40.70% 5.38%
KR

« BRFR: BoD TR 33.50%. 4 3 MEIAZLIIRER M v, HA 1N A28 T
VO LI RERIA 2R UKEh T A AL

« WRFR: A% 7 HEFFE 40.70%. EVESEATR, U9AIE 60% M FHE 7 RN, M2tErm

(ERA S RS AR

« WEH 63.20% AHLTIASM0], 3T 37% RN R S8 AT AT KB 1
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4.2 T35 RE SRR KT

ST
WubfEse:  [HFoI e MR, MPRARBAL ] . W A | 558 SO AR 52 .

SQL £33

SELECT
CASE
WHEN guide_complete_rate = 0 THEN '0% A H &'
WHEN guide_complete_rate >0 AND guide_complete_rate <= 0.3 THEN '1%-30%'
WHEN guide_complete_rate > 0.3 AND guide_complete_rate <= 0.7 THEN '31%-70%"
WHEN guide_complete_rate > 0.7 AND guide_complete_rate <1 THEN "71%-99%
WHEN guide_complete_rate = 1 THEN '100% 4258 i’
END AS guide_segment,
COUNT(*) AS users,
SUM(CASE WHEN retain_7d = 0 THEN 1 ELSE 0 END) AS churned,
ROUND(SUM(CASE WHEN retain_7d =0 THEN 1 ELSE 0 END) * 100.0 / COUNT(*), 2) AS churn_rate
FROM cleaned_users
GROUP BY guide_segment
ORDER BY churn_rate DESC;

ISR
0% RF/H 1,420 1,295 94.71%
1%-30% 630 459 67.50%
31%-70% 720 281 39.03%
71%-99% 660 171 25.91%
100% 4256 B 1,520 733 48.26%
TR

« SRR PRAERE 94.71%, JLT-2HmAK.

o Bl SEREE 30% & XEE A TEHUEM 0% $-THE 30%+ i), JRFM 94.71% PRI E 67.50%, I
TR M 24% BRFH 2 76%.

o TG SR PR RN 48.26%, VLEAT A S ANREE MO B AF RS, ARG ODIREE
LR G
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4.3 | P ESAr

AT E R
WAL O DI REE ISR 54T RIRES, B P RI4-h SIA/BIC/D HZ, MR ZIMN RS EEER,
A Ry = L = & T

gid=y |
B% 7E X BEEX

S oL DIRE R + 241 2% FME P, TEAES SR
A ROLTREFIRGE A + 24 9% REMSRAR, w515 R
B LTI RE R A + A 5% AP, TS T
C ROLTREARITGE A + KA 9% TR P, TR s T
D MR A% LI BE WIS, 515k

SQL 523

SELECT
CASE
WHEN core_used = 0 THEN 'D-¥2 53’

WHEN core_used = 1 AND is_pay = 1 AND freq >= 10 THEN 'S-/= /M
WHEN core_used = 1 AND is_pay = 1 AND freq >= 3 THEN 'A-F &8¢
WHEN core_used = 1 AND is_pay = 0 AND freq >= 10 THEN 'B-/= &% 1"
WHEN core_used = 1 AND is_pay = 0 AND freq >= 1 THEN 'C-f#{7i5'
ELSE 'D-1%2 /53"
END AS user_tier,
COUNT(*) AS users,
SUM(is_pay) AS paid_users,
SUM(retain_7d) AS retained_users,
ROUND(SUM(is_pay) * 100.0 / COUNT(*), 2) AS pay_rate,
ROUND(SUM(retain_7d) * 100.0 / COUNT(*), 2) AS retain_rate
FROM (
SELECT u.*, IFNULL(e.freq, 0) AS freq
FROM cleaned_users u
LEFT JOIN (
SELECT user_id, COUNT(*) AS freq
FROM cleaned_events
WHERE event_name = 'use_core_feature'
GROUP BY user_id
) e ON u.user_id = e.user_id
)t
GROUP BY user_tier
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| ORDER BY pay_rate DESC;

ISR
I I I L
S-r 3.60% 100.00% 78.30%
A-TREST 480 9.60% 100.00% 52.10%
B-mitE 1 310 6.20% 0.00% 41.90%
C- Rl 1,040 20.80% 0.00% 18.30%
D-%)53)) 2,990 59.80% 0.00% 5.40%
KR

D2 (R)33h) AP GHEE59.80%, I 6 MU MM HZLIIEE, RRKRMRKIL.
o SIERIMMEM AR 78.30%, Kk 1 [OURERBIEN + 1198 | 5 BAFR R AT K.
* BEmE M (SR EARA ) 0310 A, @AM AR IRAIHEA.

o CIZFHEEE M BAFRAN 18.30%, Faitlidis s flus i T L I BE 6 A

4.4 TIE BT

ST EE
PSR IE R AL TR, SR TR -5 B AL S R S 4.

SQL 3£E

SELECT
channel,
COUNT(*) AS registrations,
SUM(is_activate) AS activated,
SUM(is_pay) AS paid,
SUM(retain_7d) AS retained,
ROUND(SUM(is_activate) * 100.0 / COUNT(*), 2) AS activate_rate,
ROUND(SUM(is_pay) * 100.0 / COUNT(*), 2) AS pay_rate,
ROUND(SUM(retain_7d) * 100.0 / SUM(is_pay), 2) AS paid_retain_rate
FROM cleaned_users
GROUP BY channel
ORDER BY pay_rate DESC;
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A 71.40% 18.37% 52.80%

NZE B 1,250 65.60% 14.20% 48.50%

HBRG|# 1,100 62.70% 12.80% 45.10%

SRR 1,670 58.40% 10.90% 38.20%
KR

o ALBIRIEAT 3R 2R 18.37% &AM, HAITR 7 H B A7A 52.80% femi, /e EA s 9P IR IE .

s BEER HHEMERK (1,670) EAHREME (10.90%) , 74 [EREK | W8, FeRoiE
I B 48 ok T
o AEBERTE RPN, A5 B IR YA 32 A E ) SR A

R &5

BT DA EPULERE M, 58 AL = RO

1 FFT AR
o BISRIFEH G 28.4%, HKFRIL 94.71%.
o GIFERUEE 30% & A, EOR SR I PR B I T
« RE: 5IRANAHE, 519NAETKSECEIGE. £5H P ROIRREL,

IR 2: B YHERA )G
* 59.80% I FMAME L IIEE (D )22 /83h)
o BRI 33.50%, ULIAZ O I REMRI AT 2R AR Eh JI AN 2L
« BE: ZOWREA DR, EHRAREZ Demo 5155, MIRMMERTERT 3 Kikik.

R 3: MERBIMLZE
BRI R U S5 0R (10.90%) , BiRHR 9.
« HBERE TR RN,
ORGSR, R S 2 5 LS
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Z. LI fE HiE: ; I, 1—

BODIEEA D EIE: HHA L + Demo U o BT BRI +15% 8 2
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KRR BT +35% M
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46%
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£, BE R

T1FHYER
Notebook 145 8 4~ Cell N €S AN B ViR R Pt ST
R GE A€/ S 55K CSV users / events / sessions / subscriptions / saas\_user\_funnel
NI— 3 cloancd cleaned\ _users / cleanefd\'_events / cleaned\_sessions /
cleaned\_subscriptions / cleaned\_funnel
ST R AR 9/ CSV Wb 1 51 FHIRNE [ P Z IR TR 5
Wb 5552 B 16> AR
Figma J5 AL H 4 5k BF51S 1 ZOTIEE Demo / SHATX L / i
] 43 2 M LR 16y FASCPE HTML, MM
7.2 BBAIUTIE

AT FCE T BRI G2 27 s 8 P 58 SRR BE -
| BB — SQU ik — Tk a — 432 — AT — FIRE B — Semshith — Bt — PTTHE
T AR R rkie SR, W EEER EESOL 5 5.

VAN L
Ffs A: KREHITEE

KA R 5,000 A A
SRS 63.20% MBS
BT RER 39.40% 0D fE
Ny &S 13.20% H— A2
7 HEfER 5.38% H—7 HEfF (R
B AL R 33.50% RS IS S
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f12% 7 H @R 40.70% SRR R A

FIFARIF R AR 94.71% IR A T
G A TE R R R 48.26% EEE G|
T e R A 30% TR ZR BRI 73 4R
WIS S 59.80% MR A% LI BE
FERRE A PR 18.37% RIERM
ERSY R STER R & 10.90% USRS

5% B: RUEFH
ARSI H P TRIERALIX, L BRE ARE R A
« YE&: B8 ng2y
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« P& ALK (ModelWhale)
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« Wl HB: 2026 4F 08 J 16 H

| W%

SaaS TREFSERMEIHAK - WSERRE - 2026.08


项目链接：https:/www.heywhale.com/mw/project/6a8169684e551f2d69b5609f?shareby=6a81643b24ec58806f3f27df

