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Detailed Results of Numerical Study.

In this part, we provide more detailed results of the numerical study in Section 4. More setting
of the parameters are simulated than what was presented in Section 4. The following table ??
summarizes the relative errors of the estimators. And the result shows the improvement of the double
tapering(and banding) estimator against the sample covariance matrix in most cases, particularly in
the high-dimensional (p) cases.
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L1 DING Dy

1.1 1.2 1.3 14 1.5

p n band taper | band taper | band taper | band taper | band taper
250 | 0.67 0.67 | 0.61 0.67 | 0.61 0.69 | 0.59 0.72 | 0.63 0.75
500 | 0.82 0.73 | 072 0.7 | 066 0.71 | 0.63 0.73 | 0.65 0.75
400 | 1000 | 1.06 085 | 09 0.76 | 0.76 0.74 | 0.69 0.74 | 0.68 0.76
2000 | 142 1.04 | 1.18 0.87 | 093 0.79 | 0.81 0.77 | 0.73  0.77
3000 | 1.71 1.2 | 141 096 | 1.06 0.84 | 092 0.79 | 0.79 0.78
250 | 052 052 | 046 051 | 045 052 | 043 054 | 046 0.56
500 | 0.66 0.59 | 056 055 | 05 054 | 046 055|047 0.56
900 | 1000 | 0.87 0.72 | 0.72 0.62 | 0.6 057 | 053 057 | 05 0.57
2000 | 1.18 092 | 096 0.75 | 0.75 0.64 | 0.64 0.6 | 0.56 0.59
3000 | 142 1.09 | 1.16 0.85 | 0.87 0.71 | 0.73 0.64 | 0.61 0.61
250 | 043 042 | 037 041 | 036 041 | 034 042 | 036 044
500 | 055 05 | 046 045|041 043|037 043 | 037 045
1600 | 1000 | 0.73 0.62 | 0.6 052 | 049 047 | 043 045 | 04 046
2000 1 0.81 | 0.8 064 | 0.62 054 | 052 049 | 045 048
3000 | 1.21 096 | 097 0.74 | 073 06 | 0.6 053 | 0.5 049
250 | 036 036 | 0.31 034 | 03 034|028 035|029 0.36
500 | 047 043|039 038|034 036|031 036|031 0.37
2500 | 1000 | 0.63 0.54 | 0.51 045 | 041 04 | 036 038 | 033 0.38
2000 | 0.86 0.71 | 0.69 0.56 | 0.53 046 | 044 042 | 038 04
3000 | 1.04 0.85 | 0.83 0.65 | 0.62 0.52 | 051 045 | 042 042
250 | 0.31 031 | 027 029 | 025 0.29 | 024 0.3 | 025 0.31
500 | 041 038 | 034 033|029 031026 031|026 032
3600 | 1000 | 0.55 048 | 044 039 | 036 035 | 031 033 ] 028 032
2000 | 0.76 064 | 0.6 05 | 046 041|038 036|033 034
3000 | 092 0.77 | 0.73 0.58 | 054 046 | 044 039 | 036 0.36

Table 1: A more comprehensive simulation study under similar settings in section 4. Multivariate
Gaussian data is generated according to the covariance matrix X as defined in (15). The
dimension p ranges from 400 to 3600, and the decay rate a ranges from 1.1 to 1.5. The
multiplicative constant c is set to be 10. All the relative error results are based on the aver-
age of 100 replications. Smaller (less than one) values correspond to better performance.



