FB DS Interview

® Product design: Use the product design framework to explore possible
personas and articulate the use cases.
® Execution: get things done and make critical decisions. , Google

framework for User Experience
® |eadership + drive :

High-Level Talks

Alex Schultz — How to Get Users and Grow

Chamath Palihapitiya — how we put Facebook on the path to 1 billion users
Alistair Croll — Lean Analytics: Using data to build a better startup faster

FB Official Numbers:
Instagram stats:

Examples:
How would you measure the success of Facebook Stories?
How would you find the cause of a 15% drop in Facebook Groups usage?

ZBLENG:

WN{a] & Data science analytics interview, case studyi%f# by Alice007
S48 S ilfalcracking the Data Challenge by Alice007

product sensef4256+395%

JEEaRVETEZZ (Facebook, LinkedIn, Pinterest)

HWEEXEZ
1.
SQL — Composer
table composer, 3 columns: userid | event | date,
event &3E enter/post/cancel (enterfii 2 FFiA#EcomposerBEEIEA R, cancelftEFiAmIE(ER
" BpostmaL&1ET)
(1) what is the post success rate for each day in the last week?
SELECT
date,
ROUND(IFNULL(SUM(CASE WHEN event = ‘post’ THEN 1 ELSE 0 END)/
SUM(CASE WHEN event = ‘enter’ THEN 1 ELSE 0 END), 0), 2) AS
success_rate
FROM
composer
WHERE
DATEDIFF(CURDATE(), date) <=7
GROUP BY 1;


https://interviewsteps.com/blogs/news/facebook-product-manager-interview-what-to-expect-and-how-to-prepare
https://www.impactinterview.com/2016/06/circles-method-product-design-framework/
https://www.lewis-lin.com/blog/2017/11/3/what-is-the-aarm-method
https://www.interaction-design.org/literature/article/google-s-heart-framework-for-measuring-ux
https://www.impactinterview.com/2009/01/how-to-answer-what-is-your-biggest-weakness-interview-question/
https://www.youtube.com/watch?v=URiIsrdplbo
https://www.youtube.com/watch?v=raIUQP71SBU&feature=youtu.be&t=29s
https://www.youtube.com/watch?v=-CB4w_OtrKw&list=WL&index=10&t=155s
https://s21.q4cdn.com/399680738/files/doc_financials/2018/Q4/Q4-2018-Earnings-Presentation.pdf
http://www.businessofapps.com/data/instagram-statistics/#3
https://blog.hootsuite.com/instagram-statistics/
https://medium.com/stellarpeers
https://medium.com/stellarpeers/how-would-you-measure-the-success-of-facebook-stories-d4a520327119
https://stellarpeers.com/blog/drop-facebook-groups-usage/
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=330947&extra=page%3D1%26filter%3Dsortid%26sortid%3D311%26sortid%3D311
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=326201&extra=page%3D13%26filter%3Dlastpost%26orderby%3Dlastpost%26sortid%3D311%26sortid%3D311%26orderby%3Dlastpost
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=446237&extra=page%3D3%26filter%3Dsortid%26sortid%3D311%26sortid%3D311
https://www.1point3acres.com/bbs/thread-300246-1-1.html
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=460011&extra=&page=2
https://www.1point3acres.com/bbs/thread-482812-1-1.html
https://www.1point3acres.com/bbs/thread-480763-1-1.html
https://www.1point3acres.com/bbs/thread-480847-1-1.html

(2) EE—RREM F, X4 T —"table: user, 4 columns: userid | date | country | dau_flag{0,
1}, Efdau_flagZk/Rdaily active or not
what is the average number of post per daily active user by country today?

SELECT

country,

ROUND(IFNULL(SUM(CASE WHEN C.event = ‘post’ THEN 1 ELSE 0 END)/
COUNT(DISTINCT U.userid), 0), 2) AS avg_posts
FROM

user U

LEFT JOIN

composer C

ON U.userid = C.userid AND U.date = C.date
WHERE

date = CURDATE() AND U.dau_flag = 1
GROUP BY 1;

Product Sense

Given a tracking metric: Avg_ActiveUser_post -> The average active user post number per day:
We have a drop from 05/01/2018 to 06/01/2018 below:

05/01/2018 Avg_ActiveUser_post 3.0

06/01/2018 Avg_ActiveUser_post 2.5

Question: What is the reasons/factors you would think that cause this drop ?

Open. As long as it makes sense.

1.[9)89 2 L EAImetric - average number of post per daily active user ZREAMITIEER2.5, HIfLE
AIEEMIRE, FEBESITERRA.

(1) ask for clarifications: problem with data collection? one-time event or progressively?
seasonality? platform? region? special events?
(2) about the metric: numerator — any change in total # of posts from all DAU per day? privacy
concern? a similar feature/product?

denominator — any change in # of DAU? new users are not less willing
to reveal themselves online?

&R T NalgR, REAEEE — N Hchange2F 2R 289, BMiLtmetrich] LAZEEE)
measure,

What is the goal of this change? profit or engagement?

The goal of Facebook is to increase user engagement and retention, a new feature which helps
to achieve this goal is good. To measure engagement/retention, use metrics like # of active
users daily/monthly, fraction of users who used this new feature. avg # of posts per DAU, time
spent

[0 T Bworldwidea, fAfGcheck T BB R K IFNEEseasonality, A% AZXKeither total
number of posts & T or dautl % 7B Z B INNdauk b F &K,

follow up[al/EAMfEdauiEERTZE, Fiftbucket by time on fb

time spent, avg # of posts/comments/likes

2. fo appIl EAE AR AXins appBMETI HE FAE — T & IEiRHWinterface, [B)/EAi%ita/b



testing

2.

SQL — message

Table: date, timestamp, send_id, receive_id

Question: What's the fraction of users communicating to > 5 users in a day?

SELECT
date,
ROUND(SUM(CASE WHEN num_contacts >= 5 THEN 1 ELSE 0)/COUNT (userid), 2) AS
fraction
FROM
(SELECT date, userid, COUNT(DISTINCT userid2) AS num_contacts
FROM
(SELECT date, send_id AS userid, receive_id AS userid2
FROM message
UNION ALL
SELECT date, receive_.id, send_id
FROM message
) T1
GROUPBY 1,2
) T2
GROUP BY 1;

Product — Best friend?
# of interactions (likes, comments, post on timeline), # of photo tags, gifts, messenger data,
demographical data

3.

SQL — sms_message (fb to users)

| date | country | cell_numer Icarrier | type

12018-12-06 | US | xxxxxxxxxx | verizon | confirmation (ask user to confirm)
12018-12-05 | UK | xoooaxaoaxxxx | | notification

confirmation (users confirmed their phone number)
Idate | cell_number I
(User can only confirm during the same day FB sent the confirmation message)

1. yesterday how many confirmation texts by country.
SELECT
country, COUNT(*)
FROM
sms_message
WHERE
type = ‘confirmation’ AND DATEDIFF(CURDATE(), date) = 1
GROUP BY 1
ORDER BY 2 DESC;

2. Number of users who received notification every single day during the last 7 days.


https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=432003&extra=&page=1
https://www.1point3acres.com/bbs/thread-465326-1-1.html
https://www.1point3acres.com/bbs/thread-467114-1-1.html
https://www.1point3acres.com/bbs/thread-468959-1-1.html
http://redirect.viglink.com/?key=a1aa544c3b328def412653f9fc432107&u=http%3A%2F%2Ft-mobile.com

SELECT

date, COUNT(DISTINCT cell_number) AS num_users
FROM

sms_message
WHERE

DATEDIFF(CURDATE(), date) <= 7 AND type = ‘notification’
GROUP BY 1;

SELECT
COUNT(*)
FROM
sms_message
WHERE type DATEDIFF(CURDATE(), date) <= 7 AND type = ‘notification’
GROUP BY cell_number
HAVING COUNT(DISTINCT date) =7

3. I E30KH confirmation rate
SELECT

T1.date, ROUND(IFNULL(num_confirmations/num_send, 0), 2) AS confirmation_rate
FROM

(SELECT date, COUNT(*) AS num_confimations

FROM confirmation

WHERE DATEDIFF(CURDATE(), date) <= 30

GROUP BY f1;

) T

JOIN

(SELECT date, SUM(CASE WHEN type = ‘confirmation’ THEN 1 ELSE 0 END) AS
num_send

FROM sms_message

WHERE DATEDIFF(CURDATE(), date) <= 30

GROUP BY 1

) T2

ON T1.date = T2.date
GROUP BY f1;

MRE—EHIRFB, RAERE RN FpostfllcommentHcomment ;& & nestediXMNINEE (R

BE—%K—%%) . (Al A{IHIET—MpostiicommentEl & conversation, H{t+metricsa] A,

commentsBIIE R INE B & /11 user back and forthfpattern

SRIG181 T J1i&probability, FB ads Hlazy reviewer Flcommon reviewer, — " reviewer&common
IR E0.8, ElazylZFEZ0.2, commoniFiTiZRZ0.6,£1¥0.4, lazyR4RIFIT, [B1.) —F&

ads 2IFTHIEEER, 2.) 100 adsEnumber of iFiTAJexpectation, 3.) B A MadsEBEIFiT,
lazy #9HE 2R

(1)P(good) = 0.8 * 0.6 + 0.2 = 0.68 (2) E =100 * 0.68 = 68 (3) P(lazy| 5 good) = 0.2/
(0.6"5 *0.8 + 0.2) =0.76

=
E



probability :
two approaches:
a. 5% chance to be an ad per post.
b. every 20 post must have an ad in it.
1. compute each expected value and variance for number of ads in 100 posts.
expected = 5 for both, var_a =100 * 0.05 * 0.95 =4.75, var_b =0

2. probability of getting more than 10 ads in 100 posts with approach a.

KX ABH:
approach afNiZf5& —Iio#h, p=0.05,q=1-p =0.95.
MRAZIND M ERIE:

p(more than 10 ads) = 1 - p(less than or equal 10 ads)

p(less than or equal 10 ads) = p(ads = 0) + p(ads=1) + ... + p(ads=10)
EXEENE—IN RIS MR EE R, .

BEXABSLERFENE, TURERAESOMAEMT (ARBMNBIFEARKBLER Anp>=58
ng>=5) :

L& mu = 5, var = 100*0.05*0.95 = 4.75, sigma = sqrt(4.75) = 2.18

Z = (x - mu)/sigma = (10 - 5)/2.18 = 2.29

MRRBZER, IUXAMGT: (BT LAHERZAGITREESRILARE#RRE, BRRZSE It
9FE, . )

BAIMERABNEEZ<1.968 % 20.975, ATlAp(Z>1.96) = 0.025

Fip(Z>2.29) < p(Z>1.96) = 0.025

R

100 T postsHF BT 10T SHRRABII2.5%, BFHFREERSEIN1%,
RIBZIMDFEVERIE, FExcelET—T, &RE: 1.1472%

3. expected number of seeing back-to-back ads in 100 posts with two approaches.

product:

why facebook require users to register accounts with phone number or email address
confirmation? What pros and cons each have?

(1) recover password/account

(2) send notifications

(8) import contacts and find friends to improve engagement

(4) detect duplicated accounts

(5) privacy

(6) phone message may not be free, email requires internet connection

product:
instagram now have feature let users to switch accounts with one button
1. how to identify multiple accounts belonging to the same user?
(1) phone number/email address (2) user_name (3) following/follower intersection (4)


https://www.1point3acres.com/bbs/thread-456333-1-1.html

device id

2. total timespent flats and number of accounts increases. What are you hypothesis about why
this happened? what data you need and how to testify your hypothesis? how do you determine
if this feature is successful launch?

HHEZE 2R BEAnovelty effect, —FHIAHEH X Meature KRR RS EBMEZE T I NKSER
the way ppl interact with Instagram#+38 BTt Mavg time spentt&EZ, EFE launchifi B4
Bopportunity size A R RAEHI—LEmetrics>KIRE B & Bpractical impact, impactE ZAKIRE .

4.

SQL — ad4ad:

LS

ad4ad: date, user_id, event(impression, click, create_ad), unit_id, cost, spend, 12EEHE—7I,
AJRERad_id, eventZcreate_adXNA{TA BEE

users: user_id, country, age

addadiIE R, EERIFUNtME — TMEARRS LR Shitemplate, —Pusera] LABR—1
unitiRZ)R, WAIAEZRIARERunit, %R user create an ad THIEMASBEEIT ., HiE—T
X Maddad, EIL—LE@EEOELE T MR SWLE MK Apaid users, AL
IR E—LET SH0template, XLusersii &7 B CHInewsfeed N#T & EIXLE A i 112 1THY
template, )X EZIEEIE— /Rimpression, WRF—L LHTME—Rclick, REWXLTHIE
M =create an ad, XHEE—IRRINAVERT .

1. last 30 days, by country, total spend (|a]#4Zfacebookispendfi 2R EAJcost) of the
product
SELECT

country, SUM(IFNULL(spend, 0)) AS total_spend
FROM

users U

LEFT JOIN

ad4ad A

ON A.user_id = U.user_id
WHERE DATEDIFF(CURDATE(), date) <= 30
GROUP BY country;

2. how many impressions before users create an ad given an unit?

SELECT

t1.user_id, t1.unit_id, SUM(CASE WHEN event = ‘impression’ THEN 1 ELSE 0 END) AS
num_impression
FROM

(SELECT DISTINCT user_id, unit_id

FROM ad4ad

WHERE event = ‘create_ad’

) t

LEFT JOIN

ad4ad


https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=471818&extra=page%3D1%26filter%3Dsortid%26sortid%3D311%26searchoption%5B3086%5D%5Bvalue%5D%3D9%26searchoption%5B3086%5D%5Btype%5D%3Dradio%26searchoption%5B3046%5D%5Bvalue%5D%3D2%26searchoption%5B3046%5D%5Btype%5D%3Dradio%26sortid%3D311%26orderby%3Ddateline

ON t1.user_id = ad4ad.userid AND t1.unit_id = ad4ad.unit_id
GROUP BY 1, 2;

3.avg number of impressions per user per item before user creates ad

SELECT
unit_id, SUM(num_impression)/COUNT(DISTINCT user_id)
FROM
(SELECT t1.user_id, t1.unit_id, SUM(CASE WHEN event = ‘impression’ THEN 1 ELSE 0
END) AS num_impression
FROM
(SELECT user_id, unit_id
FROM ad4ad
WHERE event = ‘create_ad’
) t1
LEFT JOIN
ad4ad
ON t1.user_id = ad4ad.userid AND t1.unit_id = ad4ad.unit_id
GROUP BY 1, 2;
) T2
GROUP BY 1;

product1: list few metrics related to ad4ad, why these metrics. If one metric goes down, what is
the reason?

Bii— T xTFproducttya]gh, MR —"metric go downT, AKFKA{XIXEbreak down the metric
from user perspective(e.g. country, device, etc), BRI EFBEX M metricE EAERY,
denominatorflnumerator@{t+4

metric N fERIgEEnumeratorZ/N\ T, FIEER(TARESE; fA/GdenominatortB A rIgER(t4
FESH. SENRNENE SRR TRET, XaddadiF R iFlE, AIgERBEH AR
BE%E, SZERHE

avgl i A~ i%robust to outliers, 7] A [E Fimedian,
metric X R] LA} Elrevenue per targeted user = total ads revenue generated by ad4ad / total
target ad4ad users

Product2:
1. metrics to measure the health:

EF X miSfeature, FHIREARBprofit@LEIREER], # or % of users who used this
feature per month; # of ads posted per month; overall, profit through this feature per month?
2. Which one is the most important to show to CEO? Profit
3. IRMNAEHTE, A THE YEX,
HEW Mprofitt) it B EFIBRF, tEIMrevenuelcosttIAm MAE LKL, revenueff, FIEER
EME, AIMRENE, E5LEN, HFBEABET)N., XEHNFEZM—Toptimization,
R Ecostiy(a]f, BRIRERMWLERE, SIRMKINAERIREEE KX Zimpression, EAE 1T
HIARG58F, A Etarget users,
4. MFacebookf E K X PMeature B A IFIA?



[TEXZHEEMEMBPIERTRSES,

Product:
RE{t 4metricsEEZ1X Meature? WRE Pmetrics FIET10%, {REEAM, {RaIAEEZ!
tEEEIRE, IRREARM (KRR EIREAsegmentEXE QIR IERE)

AR S HproductBIZESE AT AR, {BE2HEEENE NN —% product analysis, FTUAMIE T
—TE4%, HEEEMNMAAREILRHFNEIR!

B £ 245, 1.7E[@ZFproducta) @ISR, ~AEemmmm, , . ENILESURNMREEET, RR
2MAKRBE, EXBEXAZRENITAIRBERRBRABEEREZ, HIXEEHR: please
kindly allow a moment fororganizing my thoughts.

2. fEiEmetricsURIHMEARZ AR ZI P metricsfi BT &, BEAIRAIBES#Hfollow upTRiR. XXM 2
B TRR, FEWFECERT BB C®RIFR /1 M metrics, MetricslIEFMERT? EF ARSI
|, ®EHEEIM P metricsEBIF, MRERMFRT —T, BINE—TFXMAEXN = @mEFIR
Bir, X{R#FE—FEFEmetrics BEES,

3. metrics P& 7 i XF a8, A~E R i8&Edenominator, numerator, thE|REF @848 058+
IEME

4. RENBREETAAME! | | WRIE SR8 xEFtable contextEERIsegment, F AN
%, WK, @0, RONE—EEHOBHERMAR, REAEE, BREEE, FH5E
5, {RIBRAIREIBERXTAY! |

5.

SQL — SPAM

-- Q1: how many posts were reported yesterday for each report Reason?

-- Table: user_actions

-- ds(date, String) | user_id | post_id | action ('view','like','reaction’,'comment’,'report','reshare’) |
extra (extra reason for the action, e.g. 'love','spam’,'nudity’)

SELECT
extra AS reason,
COUNT(IDSTINCT postid)
FROM
user_actions
WHERE action = ‘report’ AND DATEDIFF(CURDATE(), date) = 1
GROUP BY 1;

-- Q2: introduce a new table: reviewer_removals, please calculate what percent of daily content
that users view on FB is actually spam?

--no need to consider if the removal happen at the same post date or not.

-- ds(date, String) | reviewer_id Ipost_id

SELECT

U.date,

U.user_id,

COUNT (reviewer_id)/COUNT(DISTINCT U.post_id)AS percentage
FROM


https://www.1point3acres.com/bbs/thread-480928-1-1.html
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=449091&extra=&page=1
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=471992&extra=&page=1
https://www.1point3acres.com/bbs/thread-471506-1-1.html
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=455449
https://www.1point3acres.com/bbs/thread-486717-1-1.html

user_actions U

LEFT JOIN

reviewer_removlas R

ON U.post_id = R.post_.id
GROUPBY 1, 2;

Q3: How to find the user who abuses this spam system?
= FFoutput T —Ptable: E—FIRuserid, 5 _FIEiXMuser report T 20 postE
spam, 3 =%IZXuser report spamiipostFRlIEKEE Z /N EEMWspam, FRAFiZleft join T —

T, Bl EtRitokaEIZIRMIEENER.

SELECT

user_id,

COUNT (reviewer_id)/COUNT(DISTINCT U.post_id) AS fraction_spam
FROM

user_actions U

LEFT JOIN

reviewer_removals R

ON U.post_id = R.post_id
WHERE

U.action = ‘report’

AND DATEDIFF(CURDATE(), date) <= 30
GROUP BY 1;

Product:
® How would you test if this filter works?
O num of spam reported every day
O num of shares/comments/likes
O time spent
O # of active user per day, week, month
® [f we experiment, how would you conduct it?
O A/B testing
® How to select a sample group
O Random to avoid bias
® How many people would you select for your sample group
O Use formula for n (minimum sample size)
® After getting results from A/B testing, what to do next?
O T-test on metrics to see if there's a difference
® What's a t-test? What's t-score? What's P-value? Explain p-value to someone who doesn't
know stats.
® |et's say the filter worked but revenue went down, what would be your hypothesis?
O Revenue comes from click of ads, # users * CTR * price/click, # users and price/click
are the same, then CTR gets smaller, people spend more on good contents
O Short term vs long term, in the long run it’s good for the product
® Given revenue decrease, how would you make recommendations? (doesn't have to be yes
Or no answer)
O Short term vs. long term: how much does revenue drops? User experience vs.
revenue. Short term revenue drop vs. long term brand perception and long term
revenue gain.



PRODUCT:

Q3: Facebook has decided to be proactive about SPAM, instead of merely reactive. We decide
to address the SPAM problem through a Machine Learning solution predicting whether a given
post is Indeed SPAM. We want to use the predictions in order to downrank/deprioritize
suspected SPAM from news feed.

Q1. FacebookFmachine learning # T —“"model>Erank contentbAiAZllfilter spamiI B, FTE
KiEft Zmetrics T T model.

Q2. 7£Hab testinghyiH R LI T Fiflspam model Z fgrevenue g T, EIRERE T ELXD
modelf~&touchZllads, FiEitadsA&#filter out, 7 BHDAU/WAU/MAUFItime spendi&BZE
£, MERuser FENEBE L. BBARRENRRAZM A,

AEHKOEIN ErevenueEERBH4, EHIXEHEclick ads ﬁlFEﬂB/Aads clickirevenue £
A Mbreak downp#user x CTR/CTP x price/click. XM&ER TR THHRZRCTR, 2R
RN BFE#FRImodellAz, X IIZ‘*E’Jﬂ{?JScontentﬁ%EET ﬁBﬁuserE)tE%iﬂEE%Eﬁl‘Eﬂ%
exploreiX£tcontent, ﬂB/A)J—"\ﬁ.ItF'iE’]ETIﬂEMER‘J?ElFEI]?k"’”'\ , revenueth T, EIXEIRE
IXFERY, &‘i’éﬁﬁ?ﬁﬂ’ﬂmodelZFﬁﬁF‘Tﬁg%ﬁﬁyﬁjlﬂﬁéwdeoz*ﬁ’\], BB FfEads LIRS (E) 7
ThT,

#DAU x CTR/CTP x price/click x # ads per user

DEEENARK, KAEMEUgispam#BPEATLE, HBENFEE, MEBHFR—TMLEERE,
AETHIEIXLE, FREAMELFFENA—EXN, LA T B KA downrankZ & FTEZE. (6]
“N{devaluateiX/™,

BME—FIRERE, T HEZTIEEevaluateEix, FEevaluate downrankiXNE1E, 2RI
A LTFELEBE 2 2 B B iR 2 e tb i,

ZANERE:

1) IffLtmetrics? --3i%& T DAUMavg time spent fiengagement, &EHNREIEENSIREE S

BENEHEEE, HIKZENMMNIZEspam reported before vs after,

2) iR ZrandomIkKiE A ? -- HEIBFMIZME Dreportid—/REIA R, ERN—RABTBEREIR,

1B ELRE,

3) MLIXMEEARE? IF7—HEERMLTY, ESLAEERMIN, BST—K

)spamlizpTEILengagementmTﬂéT,_\/AEIE” - B ICF R iR I distribution, B2 =AY
A8, lmAt—(a B RS Skdistributiond{@lmake sense, M8 7 3 Kix T — N AIgEspamiIZRFAH

A%RA%, i%)\ﬁi—uo KENX QIR AT EER T AR? X THALRT, RIIEZ, . . &RE

ENNFRT—

5 —1TH— /\Bﬂlﬂﬂ@% MR, --Fitweighted avgkE

F=mm&B4%, Facebook 7 —1E A3 down rank SPAM post,

1.{R2A{t24 metrics evaluate the performance of the algorithm?
XEFH T productfluseri MNMEERZ, B%productSE, AILAFspam rate; FAFAE, AT
FADAU/MAU, AKengagement of posts( likes, comments, shares).,


https://www.1point3acres.com/bbs/thread-486717-1-1.html

REIEEASAERKIERXESTIMRevenue, (XEERZTHEZMNTIN, HFIEEESE —AXDN
revenuelit 7 H3R.. . HEXXMEEF L EZRREHEXAN) EIXEXEfollow up, 1EERBEFERMT
spam filteragll/AE]Revenue, B, HE—RKM, EREFIRNE TS, itspam K2R
RAFPHERKRK, KEREHTFRREKAF, MmEMASMrevenue, HEHIXEZRTmake
sense,

XEREREEBRHRMXEEA K,

2. how do you know this happens is due to the use of the new algorithm? how do you form your
control/experiment group?

H—TA/B testlIE A RIZF T
PHEREEN— R ERandomization

3. ads revenue T[T, EERMTA?
B%&ifiAi& B seasonality / geography Hinfluence
RIBHRE T X MilterA"&atouchZllads, FiEiftadsA&ifilter out, FHDAU/WAU/MAUFItime

spend;x B LN, BHIZHuserTEIRBEEMN,

Z & revenue breakdown = #user * price/view * average view (GTEIXEARZCTR)
if price too low : EIXERXRadsANEE, TEEHIIHKEE

AR R BE2average view Ff%, EIXBILIRDPLERTE, Fft24spam filter 25 ads view &, X
FHERB T ZAIEESZIERR, BHEN T, BEREEIspam fiter, XM FERIEMR
contenti2E 5 7, BiAuserfiE =X E ST (8 ZKexploreiXcontent (Etillvideo, photos,
posts from friends), BBAE SHIRTEIFD T .

EiX E &R /ads view T~ F time spendTck, XRMERHEXBXRE mlk.. ERATKT—=)L, @il
EfEFIITHinsta, SERTAFPRUAER S8, RABMASE T, RENadsEFiE
fEpost2ry, NRspam TVT, userBERHEZIMIEER content, FEIE > screen scoll
length, BHTFEEI SHITEEMEE. EiXEiRmake sense,

4, XEE A LA, Spam Rate Tf%, ads revenueth FfE, HTMEAIRFEESTHEXEHE?
XEBRTEEEE LS, AR —EFIA/B testt xR,

REEITHAIRERIETI00H, MAEMKT, WAEE TADHERNEREAME=
=, i RAERHLE) T JL MbE XA R EHER] T 4005,

EIXERbE—I#Z Mproducthse, FitEengineer, desiner, i Edata scientistéf 2 A= @A
BABRD KA, FIMBTRUMEEE R, X—REIFEEE,

6.
SQL — given table with: (user, group, time, displays, clicks) for a payment page.
1) # of clicks and displays in given day

2) click through rate,
3) click through rate for each group,


https://www.1point3acres.com/bbs/thread-282599-1-1.html

4) group 1 click rate: 10%, group 2: 15%, think about possible differences, group 3 click rate
150%, think about possible reason,
5) how to identify click but not displays

Stat

1) 1000 people, each time select 10 (w/o replacement) [a]& > Aon averageZ /RS HZ,
2) 1000 people, each time select 10, (w/ replacement), [} Aon averageZ/ MRS E—IX
%, 3) Edistribution of page shared (#users vs # page share). frmean, median, p1, p99, [a]
RIERmeanE 2/, median@%/)>, BXHiday 1FiEpage share=2fpopulation, [ajtrends for
day 2-30, E#£Eday 1 Fifgpage share=58population, [a]E#Htrend. BENAEKR, 24D
m?

Explanation:

product

B RBIAE BT FLFM, 1) EAHREREMA, 2) ERXLEEMLIE? 3) WEoih
#iE, 4) {dJtest

This way works to show correlation between two, but cannot show causal relationship. So you
will need to further test this. Couple different ways, 1) design some test to randomize A/B. For
example, randomly select from those their parents send them invitation. Just don't show them.
(of cause create some customer experience problem), 2) design some treatment. For example,
if you think the impact is positive, you send a notification to group A asking them to invite their
parents. B group is control. If you think the impact is negative, for those parents already connect
with them, Group A introduce a "enhanced privacy setting" to opt them out of their parents post,
group B for control. cons: the impact is treatment+behavior

7.
SQL — table: ad_account,date, spend, status (open,close,fraud)
1.3K7Eactive accout® ZfraudiItE = (active means spend>0)
SELECT
SUM(CASE WHEN status = ‘fraud’” THEN 1 ELSE 0 END)/SUM(CASE WHEN spend >
0 THEN 1 ELSE 0 END) AS prob_fraud
FROM
table;

2.5kF % Daccount2 S K iflabel i fraud
SELECT
COUNT(DISTINCT ad_account)
FROM
table
WHERE
date = CURDATE() AND status = ‘fraud’;


https://math.stackexchange.com/questions/489772/probability-of-sampling-with-and-without-replacement
https://www.1point3acres.com/bbs/thread-482206-1-1.html
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=489331&extra=&page=1

3. UNR B Wreport AfraudfINK P RHiFRINS, Bft4financial benefit

(1) second chance, those who post the ads will like it, user satisfaction

(2) some user may abuse the report mechanism, they report every ad they see. This will
definitely stop some potential advertisers

MRIREARXEELAE, HEIUREFBIAE™=mEim—iE, B—buttonF—"Meature#f7E
HeRFEEY—iE, ZEXF/LNE:A: “XMeatureRIEEHLH? KREMH 4?2 AFBIE
EnXMeature? BERIRABMT AT ZA? BRIZERBlaunch, FHiElaunchZ BIEZE [EHILEH
R, BAEHERIN? WaEftest? XFHMESERBR? BEAK#H? "HEHCMEXIFIEFBAIE
FmET—EN,

WMREB—EEFRIMAEEANIE, RIAEBchallenge.

HIXEMERTE, RAEEXTEHE—ITRR, MAMIEESR, ZRIREEEBHE, MAR—LXK
BEEMEO—FiEmetricsERE 3K,

Group: Active Group%, Time Spent on Group/Total Time Spent on Facebook, New Member
Growth Rate

Best Friend: About Similarity, %Post/Photo Tagged Together, Messanger records
NewsFeed: Favor towards certain post type? Load Speed? Text font? Internet Quality and
Coverage? Device Type?

8.
SQL — comment distribution
Acontent_id, content_type (comment/ post), target_id, &R Ecomment, target_idfiEposthy
id, R ZEpostlltarget_idYNULL, Kcomment distribution,
SELECT
num_comments, COUNT(post_id) AS num_posts
FROM
(SELECT target_id AS post_id, COUNT(*) AS num_comments
FROM table
WHERE content_type = ‘comment’
GROUP BY 1
) T1
GROUP BY 1;

SRIEINIE): dNERIFEcontent_typeZZRipost, video, photo, article, E3KitE S — content typeh
comment distribution,
SELECT
T1.content_type, T2.num_comments, COUNT(T2.post_id) AS num_posts
FROM
(SELECT content_id, content_type
FROM table
WHERE content_type != ‘comment’
) T1
LEFT JOIN


https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=430776&extra=&page=1
https://www.1point3acres.com/bbs/thread-440447-1-1.html
https://www.1point3acres.com/bbs/thread-307756-1-1.html
https://www.1point3acres.com/bbs/thread-471063-1-1.html

(SELECT target_id AS post_id, COUNT(*) AS num_comments
FROM table
WHERE content_type = ‘comment’
GROUP BY 1
) T2
ON T1.content_id = T2.post_id
GROUP BY 1, 2;

SQL, Z#yEpost type distributionBRE R :You have one table named content_action which has
5 fields:Date,

User_id (content_creator_id),

Content_id (this is the primary key),

Content_type (with 4 types: status_update, photo, video, comment),

Target_id (it’s the original content_id associated with the comment, if the content type is not
comment, this will be null)

Question:

1.find the distribution of stories (photo+video) based on comment count?

2.what if content_type becomes (comment/ post), what is the distribution of comments?
3.Now what if content_type becomes {comment, post, video, photo, article}, what is the
comment distribution for each content type?

Distribution

BIRARKIFEITIE— TR A S B EY5 5 SR B fdistribution[a] @, H@EFZR—RRE, [B— T4
ZE#Jrandom variableRF &1+ 4 1EHdistribution, EEEE AL FRAELGN T -

1. What's the distribution of the comments per post?

2. What's the distribution of comment length?

3. What's the distirubtion of page shared per person?

FronsiteRIRTE, BB/ EMIBIG, if we take all people that share 2 page in day1, what can
be their distribution of page share in day2?

XA AEE T IAT, $F1,2,3, ERERE—MRERIRIog normal 5{F poisson distribution,
BERZERIANA X=00EHZK, BEZHUKERLN, EREGXMEREREEN, (BEAHE
EEAPARIFAEY, FIXERF—IE#1TITE.

Firstly, B 545 poisson distribution N 245318 1E, 5B X L, poisson distribution—fi% Ak &2
EEMREA, eventHITKRIEEER, event—fi&fobinary (110) , ZSfEi_Etpoisson distribution &—7
bionomialtV457k Az, Ent2IE TS, (BRINIXE RIexpection lambdat8sy & E RIEHMR{EA.
BN RS FTIMEIXE, https:/medium.com/@andrew.chamberlain/deriving-the-poisson-
distribution-from-the-binomial-distribution-840cc1668239 , 7EiXfh&E R T, HELIET1ZEERE
B8, BEATTBUEE—postrIBERIcommentgn, when a user leave a comment, the event =
1 other wise 0. JB7EHIIIE, niVEEET LS. ERXMERE— T HGNEE, Mes—T
postA] BAF= 4 fpostiexpectation—EAMBE, Avik &I, JERNEERAIERR, A
Mpoisson 7 B &R, SFIMexpectation#ZlambdaiX MRIRETEZEE 7. TAR
18, WREKdaily active user/daily likesZ ZHdistributionSEINEE.

HEBR1= 7 poissonF 5t 1Slog normal AL —FMLERSERIEIT. XEBHE TRMFEIEX: https:/



www.sciencedirect.com/science/article/pii/S1877050914005006 # https://
epjdatascience.springeropen.com/articles/10.1140/epjds14, —" > &% Fdistibution of the
reweets per tweet, —~“&distribution of comment length. log normal FJISIEEMRZE, H—1T%
= XARMnormal distribution, TZ&EY =exp (X), AMYARMMIog normal (Ellog (Y)ARMnormal
distribution) , TEtweettdieXH, 1EEIREIT power of law, AMEBRUR—RBNERRRES
i, PBABRZARKKE, EMexponential IR, MRFEINTANAREERANENXEEIEFAR
5-rfk Mnormal distribution, -1 FE 11N, R X R X BN K ENZE(1+1) K, rAIRATF0, &
FMEER, (1+) &EHFL, sTBAHexp(rk)FR R, RGN &ZEN1ZARMIlog
normal, FEREXFMRELZILREEE, X Fdistribution of commen length, 58 _RIEXIRE T
—fEE, BlAfMIcomment&ZKAEEZRMnormal distributionfy, 182 H T /OB _ER—FHK
N, AKRBREESFcommentfKERN AEUR, =AM Bproportional increase B, LB
KE R exponentiallg <, & PNEIFRFIF: KED AR Scomment:T—1F, FIT101MFE, B
BHATE, #EE, BRELFRLcomment lengthZliEK T 105, Researchif il 7ML, 48
EIRX MR, MR ERXRRILIBARKIKERREE R Mnormal distirbution , L(length of
comments)ff LR IZBR MIog normal,

B MRERRSHE —ERRE, WEARITIES R, EdFHrINTRES, RIEELT.

BxaXdFif we take all people that share 2 page in day1, what can be their distribution of page
share in day2?E i\ NN 1ZE KFE&normal distributionfy, 7Eday1FfiBshare - ~pagekpopulation
b, 7E#ETRAIRTEIA, the proportion of share less should be symmetric to sharing more. 3&
s B8 tERsolididstats¥EH, HEARENILREBSNERTEE.

9.

SQL — marketplace user log

Session table

Date | sessionid | userid | action (enter/click/send/exit)
Time table (sessionid&B&uniqueft)

Date | Sessionid | time_spent (s)

Q1: Average sessions/user per day within the last 30 days

SELECT
date, COUNT(DISTINCT sessionid)/COUNT(DISTINCT userid) AS avg_num
FROM
session
WHERE DATEDIFF(date, CURDATE()) <= 30
GROUP BY date;

Q2: Time distribution of each user, StlAIF A S 2 EAFN— T80 — exponential distribution
? Not clear

SELECT
total_time, COUNT(DISTINCT userid)
FROM
(SELECT
userid, SUM(IFNULL(time_spent, 0)) AS total_time
FROM


https://www.1point3acres.com/bbs/thread-481715-1-1.html
https://www.1point3acres.com/bbs/thread-465914-1-1.html
https://www.1point3acres.com/bbs/thread-478893-1-1.html
https://www.1point3acres.com/bbs/thread-469786-1-1.html
https://www.1point3acres.com/bbs/thread-465018-1-1.html

session S
JOIN
time T
ON S.sessionid = T.sessionid AND S.date = T.date
GROUP BY 1) temp
GROUP BY 1
ORDER BY 1;

Product — Marketplace

Q1: launch a call-to-action button “Sell Your Product” on the top banner, what's the reason
behind this launch?

BRERAGEEM A,

B—TEBMNOBAI TREFPEXTEK, 1B MM clickstreamFItimespent 2% 7] &E
FHMAMFEZE—"TbuttonZE 5| StBM15EMiselling post, FRAEA1i%iT T X button

BN EIRXEZe-commercefTWH—1EIR, AFASEMMERZNSIE, MUENEFE
5ISAF, XERMTHIRSCTRIMEMNER

Q2: How do you evaluate the impact and make sure this button is actually working?
XENANIARRIAEHAFFIREA/B testing

SRIE 18] T Fekey metrics/E/A1%1T, control Ftest group#ER2{+4; XEjEEkey metricAEER
CTR, A} control groupfdi%it BiRAEH X Nbutton, FTLACTR&=Hbias,
kA E conversion rate, # of posts of selling product/total session in the test period, A/t
BAIEAMTLADBREXT, RiEABTEERE, RIEE—MSQL, AF—sessionESHR%Z
%, HPZz—meEpost, MURXABRKRELEREIE, tMiRiFaI, make sense,

Q3: WfEran T A/B testing, KICRRMMEET, @FAT4

AL E 7 A% Bexternal factor, seasonality, data collection error; 1thii;%H
REBEMERARES, FHiRIMIEER2MMIEIR, # of post [FT, ZUEsessionZ=E1EN
T, sessioniZ NIRRT EERFRITFA M T+ 4promotion, SHEIRITEWZE, KKREPBERF

Q4: EXITHIE, Ttok, FE# of postBK T, BJAIEEAIRR

KRN IZE AP T RBERZN, ERA—EE2RE, BIEERE— A BFtime spend
BREEM, BN # of transactionBI&BILM, LKRIGIAFPZMN, ARIANIFAHIATEEL,
EAENFAIRESERS, ARFLRSZ ZEMN;

HR, B2 LLRERENER, MBENATMAE T —Luser engagement, FJEEMTEASEchurn
to ebay etc, fHIRFASIE, FIEERIRLERZ, AFEXK ZAIpolIZRAHE LT, WMEX MY
BERHAESIE

Q5: MAEBAEM—Trecommendation algorithm  (Fi2RUTEERBIRER) , RSELE
BIT X INEE

1. item based

AT URIEE— T AFPHNBEIIEREAMIELELNER, EEXTAEE—1Ein, M
marketplace MEEREEFFR, XER1C2CH, FRUAEMNBIIEEZAEREE, HX, B
FRgEARE—EWLEMNNER, fJER5RRM

2. user based

XN B A AR IFA5R4M S5 — D directionf9 ¥k, EAE—Tuser#BEfacebook user, FH{17]
AR Bt 18network, EIXFIFRMAIEMuser, EZRMIZE—groupEBERIA, ELAMNIH
fthAYBR R LT AT, XEMsimilarity 2 7] bAFalgorithmi& il 5 A/Y ,



AIER R IR EE R positive, fhiZEH, X "make sense

Tips:

HAE T AREXRfacebook, FRLUES T RZ T LAY/ E)RE

1. A/ NBEEIXFIERIAIchitchat, ARtbE2{RAILAYEAN Rdifferentiate B 2/t 5, —EZELEIR
BENTXMN, BNAREEEXTHEEN/LTEEWvalue, HEESBCSHNERIRR
https://www.facebook.com/careers/

2. SQLIYENERT, BEIRIEHR™E

3. PN HAEEEREFproduct, BiNZHITEEER, EEFTFkey metricshy
insights, HAMBENEEHREE

4. AJ A& ZH MM interviewer T RIfK, HIEIR LR IMBMinterviwer ZBIBIT Y, FTINFZTEER
NMANHMEREER T FTESHNENLEZR,

Product — Q5 Estimate the distribution of time spent on market place. Y-axis is # of people, x
axis is time spent on marketplace. (mean, median, mode)
[ZiZ2exponential distribution, KE3H ARZNE T 5secE|10secEZEEXE, a0fafiti At 83T

KEFmNEN75MmE,
5% -

iy
2

3% -

2% -

1% -

Probability of Leaving the Page Now

O% ' T v T ' T ' T ' T ' 1
0 20 40 60 80 100 120

Time Visiting the Page so Far

It's clear from the chart that the first 10 seconds of the page visit are critical for users' decision
to stay or leave. The probability of leaving is very high during these first few seconds because


https://www.1point3acres.com/bbs/thread-465914-1-1.html

users are extremely skeptical, having suffered countless poorly designed web pages in the past.
People know that most web pages are useless, and they behave accordingly to avoid wasting
more time than absolutely necessary on bad pages.
If the web page survives this first — extremely harsh — 10-second judgment, users will look
around a bit. However, they're still highly likely to leave during the subsequent 20 seconds of
their visit. Only after people have stayed on a page for about 30 seconds does the curve
become relatively flat. People continue to leave every second, but at a much slower rate than
during the first 30 seconds.
So, if you can convince users to stay on your page for half a minute, there's a fair chance that
they'll stay much longer — often 2 minutes or more, which is an eternity on the web.
So, roughly speaking, there are two cases here:

® bad pages, which get the chop in a few seconds; and

® good pages, which might be allocated a few minutes.
Note: "good" vs. "bad" is a decision that each individual user makes within those first few
seconds of arriving. The design implications are clear:

® To gain several minutes of user attention, you must clearly communicate your value

proposition within 10 seconds.

Q6. What is the benefit of launching Call to action (e.g., learn more, buy)? What metrics used
for measure the effect? Want to sell?

Goal is to encourage people to sell products

Metrics:

# of users who sell their products

# Conversion rate (# people clicked yes/# people viewed)

# Monthly/daily active users

# Engagement/Time spent on browsing marketplace

Q7. The message_sent/session drops 10% month by month. What is the reason?

Replied Seasonality effect (look at historical data), time span(two months data vs. six months
data), maybe buyer will not use facebook messenger to leave a note to buyers, competitors,
does they show similar trend?

In the end, the interviewer mentioned it is mainly because area effects, some regions drops,
while some regions increases. Need further investigation on this problem.

Fam: FBRA—"1#1"m, Petpage, ttiliins LBERZ AL IABCHNEBYE KRS, R
FEFB_ LlaunchiX M INEE, 1EAMIE B CHIEYEpet page, 15(8)/EAmeasureilX 1™
F=amIEmi[ElEs T [td]adoption perspective: adoption rate, growth rate such as WoW and the
trend plot

DAU, MAU, etc

10.

SQL Ziitfriend requestiy?2 tables

—“request table - (sender_id, send_to_id, time)
—“Maccept table - (requester_id, accepter_id, time)

Q1. On date XXX, what's the acceptance rate/percentage?

SELECT


http://https//redirect.viglink.com?key=a1aa544c3b328def412653f9fc432107&u=https%3A%2F%2Fwww.att.com%2Fshop%2Fwireless%2Fdevices%2Fcellphones.html
https://www.1point3acres.com/bbs/thread-451471-1-1.html
https://www.1point3acres.com/bbs/thread-273654-1-1.html
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=214207&fromuid=260922

COUNT(A.requester_id)/COUNT(R.sender_id) AS acceptance_rate
FROM

request R,

accept A
WHERE

DATE(R.time) = ‘XXX’ AND DATE(A.date) = ‘XXX’;

To remove duplicates:
SELECT

COUNT(T2.requester_id)/COUNT(T1.sender_id) AS acceptance_rate
FROM

(SELECT DISTINCT sender_id, send_to_id

FROM request

WHERE DATE(time) = ‘XXX’) T1,

(SELECT DISTINCT requester_id, accepter_id

FROM accept

WHERE DATE(time) = ‘XXX’) T2;

Q2. iEMfriend %
SELECT
user_id, SUM(num_friends) AS num_friends
FROM
(SELECT requester_id AS user_id, COUNT(DISTINCT accepter_id) AS num_friends
FROM accept
GROUP BY 1
UNION ALL
SELECT accepter_id, COUNT(DISTINCT requester_id)
FROM accept
GROUP BY 1
) T1
GROUP BY 1
ORDER BY 2 DESC
LIMIT 1;

Product: FB¥T & %H Meature, 25 F &text notification if their close friends update something. iX
NMeatureBME, —NEIEAREsign up, B&yes or no, it Tyesitk. AGEUMEIREERE
X Meature, A58 T Lmetrics, EINEEBBEAAREMX Mramework, AAREM Zi7—"1
funnel process, Acquisition, Activation, Retention, Engagement, Monetization... iH&REIAE
TREIE, AIMMREBEXTEE—T,

et BRZEFE EFproductilB, HPTIHIRITEELI, EXER@AKIBHAMERE,
5!

E—: HRUWE @A #Eclose friendsBupdatefinotification, FAF 1T AR


https://www.1point3acres.com/bbs/thread-285935-1-1.html
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=312835&page=1
http://www.1point3acres.com/bbs/thread-273654-1-1.html

B ARRXBINAFBX 1T RIS

FE a2 X FE N iZHa/b testingi®AEcohort analysis?

a/b testingFZ A F M population B7E[E]—Ad 8] — T E XS group Afligroup BEYFEF, group A
Fgroup BEcomparable, Erandomize, cohort analysisEEE S #TpopulationEBEE—/MEA,
SRR P RIE1T AIXTILE,

a/b testingfy[a)@l: X FHE—F, MR EEIRZIHENAREENAF#1Tab testing2Bbias
8y, BEZERHIEN AR BEARFEME R OB S Mclose friends, FIABE TH#EZE, MAIHERD
1A, XM N populationFi R~ Zrandomhy, XNFE_H, MREELRERXBIEERXBHH
4, RETREREEXENER, RERFPARM AcareRX T, MNHELERERFIEE.,

Cohortiy[a)@l: jgIMAIEHIREIEE, FIRERIMEEMRRIN,

HEIER, ISR T cohortRHATRIGXLE., LEANSE—RR, RE R T cohort, cohortA: £
HIA, %IRSZHIB, Hcohort BfEturn onBl/5% B EEZRIINME (FINKBIIMERMETW) , B
tfrcohort AFEtur onBIE RSB EZEEZER (BERRREEE R/LN, LLUNRIMEEHRT
llm—-cohortlfg)

Product — Close friend notification: 845 7 89 & text notification &1 Iclose friends #Y
Update, How to evaluate if we want to add this feature?

¥ [O & 5ttime spend on facebook, BT AR, ARG X [a)X P notification/ 7] LA i linkZE
facebook EERING, fhidE, TEFHZMEHN T —1CTR of the notification. ZA/G1tIE[A){R/EA
evaluate CTRIE? SARFEM D LI T FINRX T metricsAiF, &iAdraw the line, i&Ztime
spend on facebooklE.

Follow up: How to evaluate negative impact of this feature?
#EBuser@ ARl BUEIZEXFXTARS, iRel, #%FE[BEREFHpercentage of user who
close this feature

Follow up: If the engineer team roll out the feature on 1000 users, the time spend on facebook
was 23 mins the week before roll out and 25 mins the week after. What would you say about
this result?

3 B ZR 5515 rule out other factor may result the increase, do A/B test, filI>control to see if
also see this increase trend.

Follow up: experiment 1000 user, 24 mins before, 26 mins after. Control arm 1000 user, 24 mins
before, 24 mins after. What would you say about this result.

MEMFIE, iR Rvariance@1.5mins, 7 &Mid ¥ IXZ7E[ahypothesis testing
THEST AT NI KIS 1E !

(ELTED)


http://www.1point3acres.com/bbs/thread-209706-1-1.html

uc: mean time spent on FB of the control group
ut: mean time spent on FB of the treatment group

WIET B0 (X—KRAXHE, BEIAHLAIIMU? )

hO: uc = ut
ha: ut > uc

Assume alpha = 95%, F#Hvariance—#¥

FAtQ3%

t =(ut-uc)/sqgrt(var/1000+var/1000) = 2/sqrt(4.5/1000) = 30 >> 1.65
so reject hO

For the close friend notification question, | think we can break down the answer to three steps.

First, if the feature were successful, would it be good for Facebook? That is, would it move the
key metric to the right direction? If we use engagement (time spent on Facebook, number of
actions) as the metric, then the answer is yes. Sending text notification will potentially make
people spend more time on Facebook and perform more actions (react to friends' posts).

Second, also the key to this question, is that we need to find a proxy for demand for this feature
based on what users are doing today. The safest way for a data scientist to drive new features is
to look at the data. If you find a demand for that feature (maybe users are going to friend's
profile page to check for updates), then you can incentivize this behavior by simplifying the
process. Sending text messages is a good way to do this.

Third, once you establish that the feature is good for Facebook's target metric and there's a
demand for that today, we can run an A/B test to decide if we want to add it.

11.

SQL —

table 1: user1 | user2
123 456

456 123

123 789

789 123

table 2: sender | reciepient | action | date
123 456 create 2019-01-01
456 123 create 2019-01-01
123 789 create 2019-01-01

5] —Xfriendsilinteraction@ Z/0?  (— createffi @ —interaction)

SELECT t1.userd, t1.user2, count(t2.sender) as pair_total_interaction

FROM friend_pair t1

LEFT JOIN interaction t2

ON ((t1.user1 =t2.sender AND t1.user2 = t2.reciepient) OR (t1.user2 = t2.sender AND t1.user1


https://www.1point3acres.com/bbs/thread-473796-1-1.html
https://www.1point3acres.com/bbs/thread-472684-1-1.html

= t2.reciepient) )
group by 1,2

Product —

1. —RRIER—PuserB R Zfriends2RIFHI, BRE—TPuserB XZMfriendsth 2B LM, RiF
SR AlRR?

(1) too many posts in the newsfeed, user may miss important updates from close friends who
they care about most

(2) more spam or scams, higher chance that a user may add a friend which is a fake account
sends them spams or scams

2. gifa e # kT —Puserflclose friends
& IEEE—EN R FEARERELY, BREMINZERAZESIMELIKtag,
Best Friend: About Similarity, %Post/Photo Tagged Together, Messanger records

3. tNRE—"Tunfriend button, #{E][EuserifE 7] LAunfriendfI A,
Z: \bAAinteraction (tbflllike, comment) , HiXgift, BBH BHIMMFRSfactorlIINE, A
FEH—"score, RiEscoredkHtF,

1 FRZRIFSE, BEXZHEMMREEATFHTA

(IFRXZ, 8RMpostak®, BEFRANARHAARKOMENNES, EFRNEEN)

2. EFRIRAIER, Bl1fRAcrowded, FEATENXPTEEcrowdedhsituation,
(BEENERFR, BIERERGTFRNIEERTF R ALNELSE)

3. EXFTERIRE, RIERTARERR D)

# Hunfriendidfeaturedl & derank JEEZRIF RAINLT

4. BATENER

HEWFR, ElER, g (BEESAT, BHEANEESE) fAKweighted averageti— 15 %K.
S5MRRIBF VB ANBEENELS

HEWF K, text analtyicsBposteBSIMERAER, BRI ERER—KEBR, BAEER
—Mocation

6. weighted average Hiweight /EA5Z|

R e] A linear regression 8§ & Hftmachine learning mode S|

7 fRE B AimplementiX™model (HI#EEHGH RIRFIEH L fsupervised learningEf1.2'%8
yag, DARfthia)E/EAEAEEY, feauture engineeringZ ZEHY)

HBEiR TR ZE BT Hfeature engineering Kevaluatef&BIRN 53%, .

(#$T0r) 8.F/hBfRiEHI%ZEY

cEIRE )RR, 1RBRR] LARRfisurveyiSElly, & Hunsupervised model f#cluster

9. 132D MAFEAMX T unfriend

RIRRIBEO AR HIFHE (DHHESHER)
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12.

2 tabales: (1) date, userid, message_sends (2) date, userid, failed_message_sends. Write a
query to obtain avg number of successful message-sends for users in 2 groups: (1)who did not
have message_send failure on a given day. (2) users who faces message-send failure on that
day)
(1)who did not have message_send failure on a given day
SELECT

SUM(IFNULL(message_sends, 0))/COUNT(DISTINCT userid) AS avg_num
FROM

table1
WHERE

userid NOT IN (

SELECT DISTINCT userid

FROM table2

)
AND date = ‘XXX’;

(2) users who faces message-send failure on that day
SELECT

IFNULL(SUM(T1.message_sends - IFNULL(T2.failed_message_sends, 0))/
COUNT(DISTINCT userid), 0) AS avg_num2
FROM

table1 T1

JOIN

table2 T2

ON T1.userid = T2.userid AND T1.date = T2.date
WHERE

T1.date = ‘XXX’

13.
SQL spotifylfr§k[a)@@, table1: timeluseridlsongidl table2: useridiluserid2
[B](1 )795”)?5’]?%%%5’]%’}1@%1‘}‘&? (2)F#H—"MlistBuseridflfriendid: M MBERESTREH
ElVipol:EA::
(1)
SELECT
song_id, COUNT (user_id) AS num
FROM
table1
WHERE DATE(time) = CURDATE()
GROUP BY 1
ORDER BY 2 DESC
LIMIT 1;

(2)
SELECT

T1.userid1, T1.userid2, COUNT(DISTINCT T2.songid) AS num_song
FROM

table2 T1


https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=480036&extra=&page=1
https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=451595&extra=&page=1
https://www.1point3acres.com/bbs/thread-452401-1-1.html

JOIN table1 T2 ON T1.userid1 = T2.userid

JOIN table1 T3 ON T1.userid2 = T3.userid AND T2.songid = T3.songid
GROUPBY 1,2
HAVING num_song >= 2;

Product sense: 1R & Xlltotal ads revenue FF&, {RiZEA? @falfigure out? /EA%Z5Senior
management; 3

Ads revenue = # active users * CTR * price/click

Long term VS short term

14.

SQLEFD — Ad_ROI

Table1 adv_info: advertiser_idl ad_idl spend: (The Advertiser pay for this ad)

Table2 ad_info: ad_idl user_idl price: (The user spend through this ad (Assume all prices in this
column >0))

Q1: The fraction of advertiser has at least 1 conversion?
Q2. What metrics would you show to advertisers (EL3L#f27Ea]ROI), FISQLLIR

Q1t:
SELECT
COUNT(DISTINCT advertiser_id)/(SELECT COUNT(DISTINCT advertiser_id) FROM
adv_info)
FROM
adv_info
JOIN
ad_info

ON ad_info.ad_id = adv_info.ad_id;

Q2: two cases
Case 1: advertiser&~adfJROI
SELECT
T1.advertiser_id, T1.ad_id, SUM(IFNULL(T2.price, 0))/T1.spend AS ad_ROI
FROM
adv_info T1
LEFT JOIN
ad_info T2
ON T1.ad_id =T2.ad_id
GROUP BY 1, 2;

Case 2: & advertiserfyF15JROI
SELECT

T1.advertiser_id, ROUND(IFNULL(total_revenuef/total_spend, 0), 2) AS adv_ROI
FROM

(SELECT advertiser_id, SUM(IFNULL(spend, 0)) AS total_spend

FROM adv_info

GROUP BY 1) T1

LEFT JOIN


https://www.1point3acres.com/bbs/forum.php?mod=viewthread&tid=312835&page=1

(SELECT advertiser_id, SUM(IFNULL(T2.price, 0)) AS total_revenue
FROM
adv_info
LEFT JOIN
ad_info
ON adv_info.ad_id = ad_info.ad_id
GROUP BY 1) T2
ON T1.advertiser_id = T2.advertiser_id;

15.

SQL — survey_log )44 user_id, question_id, question_order, event = {imp, answered,
skipped}, timestamp,

ZE—[a] 2+ conversion ratefz S iquestion, F7ESFcanswer ratelAFH Mollow upla]gR, %40
Rimp X DHE@E AT, HEHNZIN Mthreshold, EFBFLEIMDFZ/ NRMEM (XBEHKBE
EEm10, figBiRtA, THMEXNAR) .

FE_REREAFELZEETE—B@NERLT, W{E%H F—@@{Econversion ratefxm, HiX
Bt BN — iR EEL0E T X—A@NAFF, GiIEEFNERODBELDERRS
—1

KT TEBEENEER, FERERKRLEZIRE, ZERINEEOE LLLEAIRE

B, EMERREERYEEAITHIF, WRFKNAF BLEskipte T RIERRSTRSHE,
WS EERBINF, RSLWAPRAIESHNEE?

BEXELHILTRA, BETHABATDE, BEZENEUESE, FF5FF, RERIH
IEFHEER, BEEAPZENEMNE, BIEARETIE T XMERNAF EIERRSHIZM

(1) #¥conversion rate gz & Rquestion
SELECT
question_id,
SUM(CASE WHEN event = ‘answered’ THEN 1 ELSE 0 END)/SUM(CASE WHEN event =
‘imp’ THEN 1 ELSE 0 END) AS answer_rate
FROM
survey_log
GROUP BY 1
ORDER BY 2 DESC
LIMIT 1;

()R, AREBRAKEEDE TMEAFENAF, BERESNEB—NEA, AR, EBEXERD
&, 1, what's current question 2 what are questions the user have answered? TEsubquery stk T
FA [E1Z 7 current question BJA, subquery utkH T current userBIZ I MIFRERIRR, AL, FIEE®
HFrEs PEFEXRSESEE, RERHBRuPAAERIEIE,

#set the variables

set current_question = ?;

set current_user = ?;

#find the question_id that has the highest answer rate in the group that had answer current question
select question_id, sum(case when event = "answered" then 1 else 0 end)/sum(case when event = "imp"
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then 1 else 0 end) as answer_rate

from

survey_log as L

join (select distinct user_id from survey_log where question_id = $current_question and event = "answer")
ass

on L.user_id = s.user_id

left join (select distinct question_id from survey_log where user_id = $current_user) as u
on L.question_id = u.question_id

where question_id != $current_question and u.question_id is null

order by answer_rate desc

limit 1;
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