ADAM KIRSCF[ (HARVARD)

RAVIKUMAR(YAHooU

MICHAEL MITZENMACHER (HARVARD)
ELI UPFAL (BROWN)



THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.




THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.




THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.




THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.




THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.




THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.




THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.

—

“
)
! { A
4 X
\ :
] \ E
\ !
e A\




THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.

—

{




THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.

—

{




THE SECRETARY PROBLEM

Interview 1 candidates for a position one at a time. After each
iInterview decide If the candidate Is the best.

Goal: maximize the probability of choosing the best candidate.

This Is not about hiring secretaries, but about decision
making under uncertainty.
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A startup Is growing and Is hiring many employees:
Want to hire good employees
Can’t wait for the perfect candidate

Many potential objectives.

Explore the tradeoff between number of interviews & the
average quality.
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THE HIRING MODEL

Candidates arrive one at a time.

Assume all have 1id uniform(0,1) quality scores - For
applicant ¢ denote It by 7.

(Can deal with other distributions, not this talk]
During the interview:
Observe 1,

Decide whether to hire or reject
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STRATEGIES

Hire above a threshold.
Hire above the minimum or maximum.
Lake Wobegon Strategies:

Hire above the average

Side note: [Google Research Blog - March '06].

"... only hire candidates who are above the mean of the
current employees...”
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THRESHOLD ANALYSIS

Set a threshold ¢, hireif 1, > .

. 1+¢
Easy to see that average quality approaches R

1

Hiri £
ring rate ——

(Quality stagnates and does not increase with time.
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MAXIMUM ANALYSIS

Start with employee of quality 9
Let h; be the i-th candidate hired

Focus on the gap: 9i = 1 — (hi)q I J

Conditioned on gn—1;

g« Unif(0,09, 1)

9gn—1

E\gn|gn—1] = 9
j praee
Hlg-| — an Extremely slow hiring!
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LAKE WOBEGON STRATEGIES

Above the mean:
1

/n

Average quality after n hires: 1
Above the median:

Median quality after n hires: 1 — =
surprising:

Tight concentration Is not possible

Hiring above mean converges to a log-normal distribution
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Start with employee of quality 9
Let h; be the i-th candidate hired

Focus on the gap: 9i = 1 — (hi)q

Bamditionedon 9n ; (int1)g ~Unif(l — gn, L}

n+ 1 1

29?1 ! n_l_QUan(Oagn)

¢ (1 Unif(0, 1))

Therefore: (el e

n + 2
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Unif(0,1)
A )

dn+1 — Gn (1

t

Expand: gn+t = gn H (1
il

U (028
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Therefore:




HIRING ABOVE MEAN

Conclusion:

Average quality after 7 hires: 1 — O

Time to hire n employees: @(nB/Q)

Very weak concentration results.




HIRING ABOVE MEDIAN

Start with employee of quality ¢
\When we have 2k + 1 employees.
Compute median m, of the scores

Hire next 2 applicants with scores above M
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New hires: . . are Llngf . 1)
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HIRING ABOVE MEDIAN

Induction holds.
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The median: smallest of k& + 1uniform r.v., each Unif (0, g;.)

Grv1l9% ~ grBeta(k +2,1)
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HIRING ABOVE MEDIAN

k
Expand (like the means); 9k ~ g H Beta(i +1,1)
=i

Bl =€l )

n
logn

s

Caveat: this is the median gap! The mean gap is: O(




HIRING ABOVE MEDIAN

Conclusion:
logn

)

Average quality after n hires: 1 — O( =

Time to hire 7 employees: O(n?)

Again, very weak concentration results.




EXTENSIONS

Interview preprocessing:
Self selection: quality may increase over time
Errors:
Noisy estimates on ¢, scores.
Firing:
Periodically fire bottom 10% (Jack Welch Strategy]
Similar analysis to the median.

Many more...




THANK YOU




