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Overview

The idea is to exploit bunching around points that feature discontinuities in incentives to
identify and estimate structural parameters
Two conceptually different bunching designs:

I Kink points: discrete changes in the slope of choice sets (Saez, 2010; Chetty et al., 2011)
I Notch points: discrete changes in the level of choice sets (Henrik J Kleven and Waseem,

2013)
Early literature focuses on estimating labor supply elasticity using kinked budget sets

I The insight is that the more the bunchers, the larger the elasticity
Recent applications in other settings: electricity demand, attribute-based regulations,
prescription drug insurance, labor regulations, education policy, etc

I See Henrik Jacobsen Kleven (2016) and Bertanha, McCallum, and Seegert (2019) for more
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Illustration of kink and notch designs

Figure: Kink and notch
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Classic example income tax and labor supply
Saez (2010) and Henrik J Kleven and Waseem (2013)

Individual with heterogenous ability n chooses labor income z and consumption
c = z − T (z):

max
c,z

U (c, z) = z − T (z)︸ ︷︷ ︸
c

− n
1 + 1/ε

(z
n

)1+ 1
ε

,

where there is a linear tax system with a kink at z∗:

T (z) = 1 {z ≤ z∗} t0z + 1 {z > z∗} t1z ,

with t0 < t1 and ∆t ≡ t1 − t0 > 0.
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Solution to UMP

The solution to the utility maximization problem for agent of ability n is

z =


n (1− t0)ε if n < n
z∗ if n ≤ n < n
n (1− t1)ε if n < n,

;
{

n = z∗ (1− t0)−ε

n = z∗ (1− t1)−ε

Bunching is defined as:

B ≡ P (z = z∗) = P (n ≤ n ≤ n) =
∫ n

n
fn(u)du = Fn(n)− Fn(n)

= P (z∗ ≤ z ≤ z∗ + ∆z∗) =
∫ z∗+∆z∗

z∗
b(z)dz

I the marginal buncher of ability n had there been no kink would choose:

n (1− t0)ε = z∗ (1− t1)−ε (1− t0)ε = z∗
(
1− t0
1− t1

)ε

≡ z∗ + ∆z∗

I b(z) is the counterfactual distribution of earning had there been no kink
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Bunching diagram

Figure: Kink analysis
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Identification of labor supply/earning elasticity

One can solve the earnings elasticity ε as a function of ∆z∗

ε = log (1 + ∆z∗/z∗)
log (1− t0/(1− t1))

Saez (2010) uses a trapezoidal approximation to b(z) around the kink to obtain

B =
∫ z∗+∆z∗

z∗
bz(z)dz ≈ [b(z∗ + ∆z∗) + b(z∗)] ·∆z∗

2

I b(z∗) = b̃(z∗)−, b(z∗ + ∆z∗) = b̃ (z∗)+

(
1−t1
1−t0

)ε

, and bunching mass B observed
I Thus, ∆z∗ is identified and so is ε

Bertanha, McCallum, and Seegert (2019) points out that this type of approximation may
not be innocuous: underlying assumption on the shape of unobserved b(z)

I non-parametric identification of ε impossible with only kink (but possible with notch)
I partial identification with shape restrictions
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Estimation of bunching with polynomial strategy
Notch points in Ito and Sallee (2018)

Figure: Fuel Economy Standard and Histogram of Vehicles Weights
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Estimate the counterfactual distribution and bunching
Notch points in Ito and Sallee (2018)

Grouping cars into small-weight bins (e.g., 10 kg) and denote the number of cars in bin j
by cj with average weight wj

cj =
S∑

s=0
β0

s × (wj)s +
K∑

k=1
γ0

k × dk + εj

I β0
s is initial estimate for polynomial fit; γ0

k captures bin fixed effect for notches k = 1, . . . ,K
I Counterfactual distribution had there been no bunching is ĉ0

j =
∑S

s=0 β
0
s · (wj)s

I Bunching estimate at notch k is given by B̂0
k ≡ ck − ĉk

Problem: the area under the counterfactual distribution not equal the area under the
empirical distribution

I That is, the counterfactual p.d.f. is not a probability distribution as it does not integrate to 1
I Need to “shift” the counterfactual distribution upward until it the integration constraint holds
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Fitting polynomial to counterfactual
Notch points in Ito and Sallee (2018)

Figure: Bunching estimation with polynomial fit
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Shifting the counterfactual distribution
Notch points in Ito and Sallee (2018)

Shifting the counterfactual distribution relies on knowledge of where the excess bunching
comes from

I In this context, bunching mass comes from the left of the weight distribution
I In Saez (2010), bunching mass comes from the right of the earnings distribution

Parametric assumption about the distribution of bunching: shifting the counterfactual
distribution uniformly from the range of j ∈ (k − 1, k):

cj +
K∑

k=1
αkj × B̂k =

S∑
s=0

βs × (wj)s +
K∑

k=1
γk × dk + εj (1)

where

αkj =


cj∑

j∈(k−1,k) cj
forj ∈ (k − 1, k)

0 otherwise.

Since B̂k = ck − ĉk = ck −
∑S

s=0 β̂s · (wj)s is a function of β̂s , estimate (1) by iteration
until reaching a fixed point
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Other identification assumptions/issues
Following Henrik Jacobsen Kleven (2016)

Smoothness of the counterfactual distribution
I If other policies change at the same threshold, then the distribution may not be smooth

Shape of counterfactual (locally), as discussed
Heterogeneous elasticity

I in this case, bunching identifies the average response across εi ’s
Measurement error and optimization friction

I Only z̃ ≡ z + e is observed where e is noise
I Bunching is larger (in elasticity terms) when the kink/notch is larger
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