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Neural network: d 4 features, K 3 hidden units

Input Layer Hidden Layer Output Layer

Output
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Asymptotic distribution of test statistic

Under the conditions of Theorem 1 and the null hypothesis,

P27 — /X (8’25))2@(@




Empirical test statistic

Theorem

Assume p = P so that the test statistic

Ofa(X)\2
X =Ex |( )|
o [ 0% ]
Under the conditions of Theorem 1 and the null hypothesis, the
empirical test statistic satisfies

2 (T) = e ()]




Identifying the asymptotic distribution

Theorem

Take 1 = P. Let {¢;} be an orthonormal basis of ©. If that basis
is C1 and stable under differentiation, then

(] - 2

(0.9}
,071:0 ’

where {x?} are i.i.d. samples from the chi-square distribution, and
where o j € R satisfies % = «; jQk(j) for some k : N — N, and

J
the d;’s are certain functions of the «; j's.
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Linear model fails to identify significant variables

Variable | coef | std err t P> |t|
const | 10.2297 | 0.002 | 5459.250 | 0.000
1 -0.0031 0.003 -0.964 0.335

2 0.0051 0.003 1.561 0.118

3 -0.0026 0.003 -0.800 0.424

4 0.0003 0.003 0.085 0.932

5 0.0016 0.003 0.493 0.622

6 -0.0033 0.003 -1.035 0.300

7 0.0976 | 0.003 30.059 | 0.000

8 -0.0018 0.003 -0.563 0.573

Only the intercept and the linear term 0.1X7 are identified as
significant. The irrelevant Xg is correctly identified as insignificant.
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Application: House price valuation
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Top 10 significant (5%) variables (out of 68)

Variable Name

Test Statistic

Last_Sale_Amount 1.640
Tax_Land_Square_Footage 1.615
Sale_Month_No 1.340
Tax_Amount 0.383
Last_Mortgage_Amount 0.104
Tax_Assd_Total Value 0.081
Tax_Improvement_Value_Calc 0.072
Tax_Land_Value_Calc 0.069
Year_Built 0.068

SqFt 0.056
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